
Underground construction projects are 
inherently complex and risky, involving 
unknown geology and congested work con-
ditions that can increase cost and duration. 
The design approach taken and the use of 
suitable contract clauses can help reduce 
these impacts, but success also depends on 
how the contract is packaged. Contract pack-
aging is the division of a project’s work scope 
into separate contracts based on consider-
ations similar to those used for selecting the 
delivery method. The intended result is an 
overall package that reflects the functional 
requirements of the owner and stakeholders, 
while attracting competitive bids from the 
contracting community.

For most tunneling projects, the contract pack-
aging approach becomes a trade-off between 
two sets of competing interests: (1) construc-
tion schedule versus community disruption 
(i.e., the project will be completed faster if 
there are more access points such as shafts/
portals, but access points impact the commu-
nity); and (2) contract size versus contractor 
interface (i.e., contractor interference can be 
avoided by making one large contract, but  
that tends to limit competition).

For large tunnel construction projects, there 
are usually many possible contract package 
configurations, due both to the scope of work 
and the fact that larger projects usually involve 
multiple disciplines, the coordination of which 
should be considered in the contract package 
process. Because of the many options avail-
able, the designer and owner must identify the 
key components of a project and the possible 
contract package combinations early in the 
design process. 

Based on experience gained on several proj-
ects, the following approach is recommended:

•	 Determine project’s work scope and  
specific components

•	 Ascertain owner and stakeholder  
requirements

•	 Develop a list of evaluation criteria

•	 Draw up initial contract packaging options, 
including a preliminary screening process

•	 Circulate initial results to decision makers

•	 Conduct a contract packaging workshop,  
and engage an experienced facilitator 

•	 Document results of the workshop,  
including follow-up actions

•	 Ensure the recommended contract  
packaging strategy is still compatible  
with proposed contract delivery methods

•	 Proceed with or complete the design on the 
basis of agreed-upon packaging and delivery 
strategy

•	 Include contract packaging outcomes  
in the program master schedule for  
both design and construction

In many cases, a decision is made based on 
what is needed without a lot of study. The 
above contract packaging process incorporates 
an “as objective as possible” evaluation of  
criteria. The result is a solution that can be  
logically and objectively justified, if necessary, 
to the various stakeholders.

Gregg is a senior associate in the Seattle office. He 
is currently working on the final design phases of 
the North Link and Gorge 2nd Tunnel projects.

The American Society of Civil Engineers 
(ASCE) recently announced that two out of the 
five finalists for its 2012 Outstanding Civil 
Engineering Achievement (OCEA) award are 
projects with Jacobs Associates’ involvement: 
the Lake Nacimiento Water Project in San Luis 
Obispo, California, and the Willamette River 
CSO Tunnel Program in Portland, Oregon. 

The Lake Nacimiento Water Project 
consists of an intake structure and 45 miles 
(72 km) of cross-country potable raw water 
transmission pipeline supplying raw water 
to existing potable water treatment plants. 
Jacobs Associates (serving as a specialty 
trenchless subconsultant to the Black & 
Veatch/Boyle Engineering team) provided 
a preliminary design report, including 
construction methods and alternative align-
ments, geotechnical data reviews, drawings, 
specifications, and cost estimate reviews for 
six trenchless crossings utilizing horizontal 
directional drilling (HDD). For the Lake Intake 
portion of the project, Jacobs Associates pro-
vided construction engineering design for the 
contractor, including design of a deep shaft.

The Willamette River Combined Sewer 
Outflow (CSO) Project is part of a compre-
hensive program implemented by the City of 
Portland to reduce sewer overflows and is di-
vided into the West Side and East Side CSOs. 
These two exceptionally large and technically 
challenging wastewater projects pass through 
central Portland. Jacobs Associates has pro-
vided design, construction engineering, and 
construction management services on most  
of the key components in the CSO program.  

The final ASCE OPAL Award will be an-
nounced at the OPAL Gala on March 22,  
2012, in Washington DC.
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Judy Jones said it best while being interviewed 
by a television reporter for the ABC Atlanta 
news: “For miners, the most important day on 
any tunnel job is when the TBM holes through.” 

Ms. Jones should know. As the engineering and 
records division manager for the Cobb County 
Water System, she oversaw the successful Chat-
tahoochee Tunnel Project, and now the South 
Cobb Tunnel Project located in Austell, Georgia.

On March 14, 2011, South Cobb achieved  
a major milestone nine months ahead of  
schedule, as the 27-foot-diameter (8.2 m)  
Herrenknecht hard rock tunnel boring ma-
chine (TBM) holed through. This completes 
the 12,890-foot (3,898 m) drive. Line and 
grade for the portal were within an inch.  
Operations to concrete-line approximately  
72 percent of the tunnel are now underway.

This early tunnel completion has accelerated 
the schedule for all other aspects of the project. 
Five intakes connect the tunnel to the existing 
sewer system. Four consist of drill-and-blast 
adits and chambers. The fifth tunnel was com-
pleted with an 8.5-foot-diameter (2.6 m) Jarvis 
TBM. It was a major coup for the project when 
ground conditions allowed the small TBM to 
travel the full distance for the tunnel and drop 
chamber. Early speculation had been that con-
ditions would deteriorate, forcing removal of 
the TBM as early as a third of the way through 
the drive and subsequently requiring comple-
tion with a drill-and-blast operation.

The chambers each have two raise-bore shafts 
for vent and drop pipes. One raise bore, con-
crete lining for the chamber, and the Hobas 
pipe installation for the Sweetwater Intake 
have yet to be completed. In the remaining 
intake tunnels, Hobas pipe has been installed. 
A subcontractor is working on the surface 

structures at the intake sites. Two of the units 
are substantially completed.

Progress at the Influent Pump Station has been 
impressive. When the primary contractor com-
pleted the drill-and-blast excavation for the 
original shaft, the result was a 112-foot-diame-
ter (34.1 m) by 200-foot-plus (61 m) deep hole 
in the bedrock. To date, the subcontractor has 
completed all 23 lifts for the interior wet well 
walls and 19 lifts for the exterior, perimeter 
walls. The electrical building has also been 
erected. Mechanical and electrical compo-
nents are being installed daily. 

The construction management team of Parsons/
Jacobs Associates is proud to be serving a part 
in this second major tunnel project for Georgia’s 
Cobb County. Hopes are high that the tunnel 
will be in service a year ahead of schedule.

Dwayne brings more than 18 years of field 
experience to the South Cobb project and 
serves as chief inspector on the construction 
management team.
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Sunnydale’s TBM “Lisa” Breaks ThroughJacobs Associates Welcomes William C.B. Gates

After workers cut out and removed the re-
ceiving shaft’s sheet pile wall, “Lisa,” the 
Sunnydale project TBM, advanced the final 
few inches and broke through the jet-grouted 
ground and into the Bayshore Shaft. This com-
pleted excavation of the Sunnydale Auxiliary 
Sewer for the San Francisco Public Utilities 
Commission. The combined sewer tunnel, 
designed to mitigate flooding within the Visi-
tation Valley community of San Francisco, is 
an approximately 4,000-foot-long (1,220 m) 
tunnel. It was excavated using three different 
tunneling technologies: conventional mining, 
a tunnel boring machine (TBM) drive, and a 
microtunnel drive. Super Excavators Inc. (SEI) 
is the contractor. Jacobs Associates provided 
tunnel design and engineering support for con-
struction of the sewer. 

The TBM portion of the align-
ment is 3,058 feet long (932 
m), with a finished internal 
diameter of 12 feet (3.7 m) 
and an excavated diameter 
of 13.9 feet (4.2 m). It was 
excavated using a factory 
refurbished Caterpillar earth 
pressure balance machine. 
The TBM was launched in mid-May 2011 and 
holed out on September 22, 2011. 

The TBM went through two major ground 
transitions—from soft ground to rocks of 
the Franciscan Complex, then back into soft 
ground. This required the machine to exca-
vate a large range of ground conditions. The 
tunnel has low ground cover, varying between 
approximately 15 and 50 feet (4.6 and 15.2 
m), and maximum groundwater pressures of 
1 bar. Immediately after the TBM transitioned 
out of the Franciscan Complex, it entered the 
Caltrain right-of-way at the Bayshore Station, 
where difficult mining conditions were pres-
ent—shallow ground cover of only 20 feet (6 
m) consisting of loose fill, peat, and Bay Mud 
located below the water table. The TBM was 
able to undercross four sets of tracks within 
the 110-foot-wide (33.5 m) Caltrain ROW in a 

13.5-hour extended night/weekend 
drive with less than 0.75 inch (19 
mm) of track settlement. Once the 
TBM transitioned into the predomi-
nantly Colma Sand at the Caltrain 
right-of-way boundary, it excavated 
the final 860 feet (262 m) of the 
alignment in just 9 days. 

In addition to the TBM drive, the 
Sunnydale project included a 
630-foot-long (192 m) microtunnel 
drive. Fiber reinforced thermosetting 
resin jacking pipe was used, with an 
internal diameter of 83 inches (2,110 
mm) and an outside diameter of 89 
inches (2,260 mm). The microtunnel 
was advanced through Colma Sand, 

residual soil, and Fran-
ciscan Complex over a 
17-day period. The aver-
age daily production rate 
was approximately 40 
feet (12 m).

To connect the auxiliary 
sewer into the existing 
Sunnydale Transport/

Storage Box, a 75-foot-long (23 m), 
oversized horseshoe-shaped tunnel 
was conventionally mined between 
the end of the TBM launch trench and 
the box. This excavation took place 
over approximately 32 days. Excava-
tion was through jet-grouted Bay Mud 
ground and was completed using a 
mini-roadheader.

The contractor is on track to finish  
the original contract before the end  
of 2011, ahead of schedule. 

Heather is a senior staff engineer  
in the San Francisco office and  
has served as the full-time design  
representative on an integrated  
construction management team  
at the project site.

Jacobs Associates is recognized as the go-to 
firm for underground work, but in some mar-
kets and to some clients, we’re known for a lot 
more. A number of our lesser-known services 
augment tunnel work, but the rest have arisen 
out of being responsive to our customers. No 
matter the type of work we’re performing—be 
it dispute resolution on piers and runways, rock 
face mapping of a highway slope, or design 
and construction management of landslide 
remediation measures—the real service we’re 
providing is an understanding our clients’ geo-
tech/structural/civil engineering needs.

It takes the collaboration of several engineering 
disciplines to design a complete tunnel project. 
Our growing company now boasts experts in 
blasting design, BIM, 3D surveying, industrial 
pavement evaluation/design, and geo-modeling. 
We need this expertise to provide complete  
project designs and construction management 
for these tunnels. However, each of these areas 
can also be a stand-alone offering.

We listened to our clients, and in response 
Jacobs Associates has become more of a full-
service firm. Our staff members now manage 
property acquisition along tunnel alignments, 
and conduct property assessments prior to ex-
cavation. We self-perform site and subsurface 

investigation, so we can predict 
the geologic environment for tun-
nels and other heavy civil projects. 

For example, water control 
(dewatering) and excavation 
shoring are often required dur-
ing construction of tunnels. This 
need has now become a dedicated 
set of services in Jacobs Associ-
ates’ Pacific Northwest region, 
where we design dewatering and 
shoring measures for large ex-
cavations, provide consulting to 
heavy civil firms, and often work 
directly for contractors.

Because we are the “practical solution firm,” 
contractors turn to us for innovative designs. 
This has always been part of our history, going 
back to the 1950s when Don Jacobs pioneered 
muck-handling schemes for challenging site 
constraints. Eventually Jacobs Associates also 
began providing construction claims services 
to contractors. The evolution has continued, 
and we now provide claims prevention and 
dispute resolution services to owners as well.

For railroad owners, in addition to rehabili-
tation or modification of the hundreds of 

tunnels (often more than 
a century old) on their 
active lines, we deliver geo-
technical engineering for 
embankment and hillside 
problems that occur on 
their systems. We also get 
calls for bridge pile support 
design and rapid slope sta-
bilization design. Our latest 
railroad job was an emer-
gency call to visit an eastern 
Montana site to assist the 
railroad’s in-house team 
with pile design to stabilize 

a sliding bridge pier. We are often asked to 
respond within 24 hours’ notice, or work 
under “live track” conditions for our railroad 
clients, because that is what it takes for them 
to maintain their businesses.

Maintaining our business means evolving to 
remain responsive to our clients’ changing 
needs. So when people ask me if all Jacobs 
Associates does is tunnels, I just smile before 
letting them know that we do so much more.

Principal’s Message by Frank Pita, PE, LHG

More than Just Tunnels

Frank is a principal based 
out of our Seattle office and 
has extensive subsurface 
experience in geotechni-
cal and hydrogeological 
projects in the Western 
United States. He is an 
active member of several 
engineering organizations, 
and has published over 20 
technical papers on civil 
and geotechnical engineer-
ing topics.

Jacobs Associates is excited 
to welcome William C.B. 
Gates, PhD, PE, CEG, as a 
Senior Associate to our Se-
attle office. Bill is a retired US 
Army Special Forces (Green 
Beret) officer and special-

izes in geotechnical engineering, geological 
engineering, and hydrogeology. He has 
more than 44 years of practical, hands-on 
experience dealing with various engineering 
geology and geotechnical problems world-
wide. These problems have covered a wide 
range of interrelated geological and geotech-

nical specialties, including rock mechanics, 
rock slope engineering, construction blast-
ing, hydrogeology, fluvial geomorphology, 
soils engineering, instrumentation, and site 
characterization.

Bill is nationally recognized for his rock slope 
and blasting expertise and is often honored by 
invitations from the Association of Engineer-
ing Geologists to conduct one- and two-day 
short courses on rock slope engineering de-
sign and blasting. Bill’s additional expertise 
includes photo-geologic terrain and fracture 
trace analysis, fracture flow, and fracture 

mechanics. He developed and published the 
Hydro-Potential Value (HP-value) technique, 
which is a method to semiquantitatively evalu-
ate rock fracture characteristics and predict 
well yield, specific capacities, seepage, and 
no-flow conditions.

Bill is currently the project manager and 
principal rock engineer on Seattle City Light’s 
Boundary Dam Rockfall Mitigation in Meta-
line, Washington, and is leading his team in 
geological mapping, drilling, sampling, rock 
mechanics testing, kinematic stability analysis, 
and design and installation of rock anchors.

The TBM went 
through two 

major ground 
transitions.

The cast-in-place fillets at the bottom of  
the wet well in the Influent Pump Station.

Hole-through in front of an appreciative crowd on March 14, 2011.

Preparing for the microtunnel 
launch at the Bayshore Shaft.

The Sunnydale TBM holes 
out at the Bayshore Shaft.
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Muck Bucket Muck Bucket Muck  Bucket Muck bucket

The East Boston Branch 
Sewer project was recently 
recognized as “Trenchless Proj-
ect of the Year” by Trenchless 
Technology. Jacobs Associates 
served as technical reviewer 
on the East Boston Sewer 
project, which won in the New 
Installation category. The 
Portsmouth Force Main proj-
ect in Portland, Oregon, was 
also recognized by Trenchless 
Technology with an Honorable 
Mention in the New Installation 
category. Jacobs Associates 
provided preliminary and final 
design services on the project. 

The Cal Park Hill Tunnel Reha-
bilitation and Pathway Project 
in Marin County, California, was 
recently named a “Public Works 
Project of the Year” by the 
American Public Works Asso-
ciation (APWA) and received a 
“Project Achievement Award” 
from the Construction Manage-
ment Association of America 
(CMAA). The project has now 
received a total of six awards. 

The APWA award was present-
ed at the International Public 
Works Congress & Exposition 
in Denver, Colorado on Sep-
tember 19, 2011, and the CMAA 
award was presented at the 
National Conference & Trade 
Show in Washington DC on 
November 8, 2011.

The San Francisco Section of 
the American Society of Civil 
Engineers (ASCE) recently hon-
ored the New Crystal Springs 
Bypass Tunnel (NCSBT) with 
the “Large Project of the Year” 
award at the San Francisco 
Section Annual Meeting on 
September 22, 2011. The award 
was accepted by Julie Labonte, 

Director of the Water System 
Improvement Program at the 
San Francisco Public Utilities 
Commission. She also won the 
award for Outstanding Engi-
neer in the Private Sector.

Cal Park Team at the APWA Awards (left to right): Ernest Klock 
(County of Marin), Dave Bernardi (Consultant for County of 
Marin), Erin Clarke (Jacobs Associates), and John Maher (Aecon).

NCSBT integrated team of City staff and Jacobs Associates 
celebrates ASCE award. Left to right: Blake Rothfuss and Mun 
Wei Leong (Jacobs Associates), Frank Greguras (Arup), Sam 
Young (SFPUC), Sarah Wilson (Jacobs Associates), Brad Wilson 
(SFPUC), and Mario Valdez (SFPUC). 
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Underground construction projects are 
inherently complex and risky, involving 
unknown geology and congested work con-
ditions that can increase cost and duration. 
The design approach taken and the use of 
suitable contract clauses can help reduce 
these impacts, but success also depends on 
how the contract is packaged. Contract pack-
aging is the division of a project’s work scope 
into separate contracts based on consider-
ations similar to those used for selecting the 
delivery method. The intended result is an 
overall package that reflects the functional 
requirements of the owner and stakeholders, 
while attracting competitive bids from the 
contracting community.

For most tunneling projects, the contract pack-
aging approach becomes a trade-off between 
two sets of competing interests: (1) construc-
tion schedule versus community disruption 
(i.e., the project will be completed faster if 
there are more access points such as shafts/
portals, but access points impact the commu-
nity); and (2) contract size versus contractor 
interface (i.e., contractor interference can be 
avoided by making one large contract, but  
that tends to limit competition).

For large tunnel construction projects, there 
are usually many possible contract package 
configurations, due both to the scope of work 
and the fact that larger projects usually involve 
multiple disciplines, the coordination of which 
should be considered in the contract package 
process. Because of the many options avail-
able, the designer and owner must identify the 
key components of a project and the possible 
contract package combinations early in the 
design process. 

Based on experience gained on several proj-
ects, the following approach is recommended:

•	 Determine project’s work scope and  
specific components

•	 Ascertain owner and stakeholder  
requirements

•	 Develop a list of evaluation criteria

•	 Draw up initial contract packaging options, 
including a preliminary screening process

•	 Circulate initial results to decision makers

•	 Conduct a contract packaging workshop,  
and engage an experienced facilitator 

•	 Document results of the workshop,  
including follow-up actions

•	 Ensure the recommended contract  
packaging strategy is still compatible  
with proposed contract delivery methods

•	 Proceed with or complete the design on the 
basis of agreed-upon packaging and delivery 
strategy

•	 Include contract packaging outcomes  
in the program master schedule for  
both design and construction

In many cases, a decision is made based on 
what is needed without a lot of study. The 
above contract packaging process incorporates 
an “as objective as possible” evaluation of  
criteria. The result is a solution that can be  
logically and objectively justified, if necessary, 
to the various stakeholders.

Gregg is a senior associate in the Seattle office. He 
is currently working on the final design phases of 
the North Link and Gorge 2nd Tunnel projects.

The American Society of Civil Engineers 
(ASCE) recently announced that two out of the 
five finalists for its 2012 Outstanding Civil 
Engineering Achievement (OCEA) award are 
projects with Jacobs Associates’ involvement: 
the Lake Nacimiento Water Project in San Luis 
Obispo, California, and the Willamette River 
CSO Tunnel Program in Portland, Oregon. 

The Lake Nacimiento Water Project 
consists of an intake structure and 45 miles 
(72 km) of cross-country potable raw water 
transmission pipeline supplying raw water 
to existing potable water treatment plants. 
Jacobs Associates (serving as a specialty 
trenchless subconsultant to the Black & 
Veatch/Boyle Engineering team) provided 
a preliminary design report, including 
construction methods and alternative align-
ments, geotechnical data reviews, drawings, 
specifications, and cost estimate reviews for 
six trenchless crossings utilizing horizontal 
directional drilling (HDD). For the Lake Intake 
portion of the project, Jacobs Associates pro-
vided construction engineering design for the 
contractor, including design of a deep shaft.

The Willamette River Combined Sewer 
Outflow (CSO) Project is part of a compre-
hensive program implemented by the City of 
Portland to reduce sewer overflows and is di-
vided into the West Side and East Side CSOs. 
These two exceptionally large and technically 
challenging wastewater projects pass through 
central Portland. Jacobs Associates has pro-
vided design, construction engineering, and 
construction management services on most  
of the key components in the CSO program.  

The final ASCE OPAL Award will be an-
nounced at the OPAL Gala on March 22,  
2012, in Washington DC.
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Judy Jones said it best while being interviewed 
by a television reporter for the ABC Atlanta 
news: “For miners, the most important day on 
any tunnel job is when the TBM holes through.” 

Ms. Jones should know. As the engineering and 
records division manager for the Cobb County 
Water System, she oversaw the successful Chat-
tahoochee Tunnel Project, and now the South 
Cobb Tunnel Project located in Austell, Georgia.

On March 14, 2011, South Cobb achieved  
a major milestone nine months ahead of  
schedule, as the 27-foot-diameter (8.2 m)  
Herrenknecht hard rock tunnel boring ma-
chine (TBM) holed through. This completes 
the 12,890-foot (3,898 m) drive. Line and 
grade for the portal were within an inch.  
Operations to concrete-line approximately  
72 percent of the tunnel are now underway.

This early tunnel completion has accelerated 
the schedule for all other aspects of the project. 
Five intakes connect the tunnel to the existing 
sewer system. Four consist of drill-and-blast 
adits and chambers. The fifth tunnel was com-
pleted with an 8.5-foot-diameter (2.6 m) Jarvis 
TBM. It was a major coup for the project when 
ground conditions allowed the small TBM to 
travel the full distance for the tunnel and drop 
chamber. Early speculation had been that con-
ditions would deteriorate, forcing removal of 
the TBM as early as a third of the way through 
the drive and subsequently requiring comple-
tion with a drill-and-blast operation.

The chambers each have two raise-bore shafts 
for vent and drop pipes. One raise bore, con-
crete lining for the chamber, and the Hobas 
pipe installation for the Sweetwater Intake 
have yet to be completed. In the remaining 
intake tunnels, Hobas pipe has been installed. 
A subcontractor is working on the surface 

structures at the intake sites. Two of the units 
are substantially completed.

Progress at the Influent Pump Station has been 
impressive. When the primary contractor com-
pleted the drill-and-blast excavation for the 
original shaft, the result was a 112-foot-diame-
ter (34.1 m) by 200-foot-plus (61 m) deep hole 
in the bedrock. To date, the subcontractor has 
completed all 23 lifts for the interior wet well 
walls and 19 lifts for the exterior, perimeter 
walls. The electrical building has also been 
erected. Mechanical and electrical compo-
nents are being installed daily. 

The construction management team of Parsons/
Jacobs Associates is proud to be serving a part 
in this second major tunnel project for Georgia’s 
Cobb County. Hopes are high that the tunnel 
will be in service a year ahead of schedule.

Dwayne brings more than 18 years of field 
experience to the South Cobb project and 
serves as chief inspector on the construction 
management team.
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Sunnydale’s TBM “Lisa” Breaks ThroughJacobs Associates Welcomes William C.B. Gates

After workers cut out and removed the re-
ceiving shaft’s sheet pile wall, “Lisa,” the 
Sunnydale project TBM, advanced the final 
few inches and broke through the jet-grouted 
ground and into the Bayshore Shaft. This com-
pleted excavation of the Sunnydale Auxiliary 
Sewer for the San Francisco Public Utilities 
Commission. The combined sewer tunnel, 
designed to mitigate flooding within the Visi-
tation Valley community of San Francisco, is 
an approximately 4,000-foot-long (1,220 m) 
tunnel. It was excavated using three different 
tunneling technologies: conventional mining, 
a tunnel boring machine (TBM) drive, and a 
microtunnel drive. Super Excavators Inc. (SEI) 
is the contractor. Jacobs Associates provided 
tunnel design and engineering support for con-
struction of the sewer. 

The TBM portion of the align-
ment is 3,058 feet long (932 
m), with a finished internal 
diameter of 12 feet (3.7 m) 
and an excavated diameter 
of 13.9 feet (4.2 m). It was 
excavated using a factory 
refurbished Caterpillar earth 
pressure balance machine. 
The TBM was launched in mid-May 2011 and 
holed out on September 22, 2011. 

The TBM went through two major ground 
transitions—from soft ground to rocks of 
the Franciscan Complex, then back into soft 
ground. This required the machine to exca-
vate a large range of ground conditions. The 
tunnel has low ground cover, varying between 
approximately 15 and 50 feet (4.6 and 15.2 
m), and maximum groundwater pressures of 
1 bar. Immediately after the TBM transitioned 
out of the Franciscan Complex, it entered the 
Caltrain right-of-way at the Bayshore Station, 
where difficult mining conditions were pres-
ent—shallow ground cover of only 20 feet (6 
m) consisting of loose fill, peat, and Bay Mud 
located below the water table. The TBM was 
able to undercross four sets of tracks within 
the 110-foot-wide (33.5 m) Caltrain ROW in a 

13.5-hour extended night/weekend 
drive with less than 0.75 inch (19 
mm) of track settlement. Once the 
TBM transitioned into the predomi-
nantly Colma Sand at the Caltrain 
right-of-way boundary, it excavated 
the final 860 feet (262 m) of the 
alignment in just 9 days. 

In addition to the TBM drive, the 
Sunnydale project included a 
630-foot-long (192 m) microtunnel 
drive. Fiber reinforced thermosetting 
resin jacking pipe was used, with an 
internal diameter of 83 inches (2,110 
mm) and an outside diameter of 89 
inches (2,260 mm). The microtunnel 
was advanced through Colma Sand, 

residual soil, and Fran-
ciscan Complex over a 
17-day period. The aver-
age daily production rate 
was approximately 40 
feet (12 m).

To connect the auxiliary 
sewer into the existing 
Sunnydale Transport/

Storage Box, a 75-foot-long (23 m), 
oversized horseshoe-shaped tunnel 
was conventionally mined between 
the end of the TBM launch trench and 
the box. This excavation took place 
over approximately 32 days. Excava-
tion was through jet-grouted Bay Mud 
ground and was completed using a 
mini-roadheader.

The contractor is on track to finish  
the original contract before the end  
of 2011, ahead of schedule. 

Heather is a senior staff engineer  
in the San Francisco office and  
has served as the full-time design  
representative on an integrated  
construction management team  
at the project site.

Jacobs Associates is recognized as the go-to 
firm for underground work, but in some mar-
kets and to some clients, we’re known for a lot 
more. A number of our lesser-known services 
augment tunnel work, but the rest have arisen 
out of being responsive to our customers. No 
matter the type of work we’re performing—be 
it dispute resolution on piers and runways, rock 
face mapping of a highway slope, or design 
and construction management of landslide 
remediation measures—the real service we’re 
providing is an understanding our clients’ geo-
tech/structural/civil engineering needs.

It takes the collaboration of several engineering 
disciplines to design a complete tunnel project. 
Our growing company now boasts experts in 
blasting design, BIM, 3D surveying, industrial 
pavement evaluation/design, and geo-modeling. 
We need this expertise to provide complete  
project designs and construction management 
for these tunnels. However, each of these areas 
can also be a stand-alone offering.

We listened to our clients, and in response 
Jacobs Associates has become more of a full-
service firm. Our staff members now manage 
property acquisition along tunnel alignments, 
and conduct property assessments prior to ex-
cavation. We self-perform site and subsurface 

investigation, so we can predict 
the geologic environment for tun-
nels and other heavy civil projects. 

For example, water control 
(dewatering) and excavation 
shoring are often required dur-
ing construction of tunnels. This 
need has now become a dedicated 
set of services in Jacobs Associ-
ates’ Pacific Northwest region, 
where we design dewatering and 
shoring measures for large ex-
cavations, provide consulting to 
heavy civil firms, and often work 
directly for contractors.

Because we are the “practical solution firm,” 
contractors turn to us for innovative designs. 
This has always been part of our history, going 
back to the 1950s when Don Jacobs pioneered 
muck-handling schemes for challenging site 
constraints. Eventually Jacobs Associates also 
began providing construction claims services 
to contractors. The evolution has continued, 
and we now provide claims prevention and 
dispute resolution services to owners as well.

For railroad owners, in addition to rehabili-
tation or modification of the hundreds of 

tunnels (often more than 
a century old) on their 
active lines, we deliver geo-
technical engineering for 
embankment and hillside 
problems that occur on 
their systems. We also get 
calls for bridge pile support 
design and rapid slope sta-
bilization design. Our latest 
railroad job was an emer-
gency call to visit an eastern 
Montana site to assist the 
railroad’s in-house team 
with pile design to stabilize 

a sliding bridge pier. We are often asked to 
respond within 24 hours’ notice, or work 
under “live track” conditions for our railroad 
clients, because that is what it takes for them 
to maintain their businesses.

Maintaining our business means evolving to 
remain responsive to our clients’ changing 
needs. So when people ask me if all Jacobs 
Associates does is tunnels, I just smile before 
letting them know that we do so much more.

Principal’s Message by Frank Pita, PE, LHG

More than Just Tunnels

Frank is a principal based 
out of our Seattle office and 
has extensive subsurface 
experience in geotechni-
cal and hydrogeological 
projects in the Western 
United States. He is an 
active member of several 
engineering organizations, 
and has published over 20 
technical papers on civil 
and geotechnical engineer-
ing topics.

Jacobs Associates is excited 
to welcome William C.B. 
Gates, PhD, PE, CEG, as a 
Senior Associate to our Se-
attle office. Bill is a retired US 
Army Special Forces (Green 
Beret) officer and special-

izes in geotechnical engineering, geological 
engineering, and hydrogeology. He has 
more than 44 years of practical, hands-on 
experience dealing with various engineering 
geology and geotechnical problems world-
wide. These problems have covered a wide 
range of interrelated geological and geotech-

nical specialties, including rock mechanics, 
rock slope engineering, construction blast-
ing, hydrogeology, fluvial geomorphology, 
soils engineering, instrumentation, and site 
characterization.

Bill is nationally recognized for his rock slope 
and blasting expertise and is often honored by 
invitations from the Association of Engineer-
ing Geologists to conduct one- and two-day 
short courses on rock slope engineering de-
sign and blasting. Bill’s additional expertise 
includes photo-geologic terrain and fracture 
trace analysis, fracture flow, and fracture 

mechanics. He developed and published the 
Hydro-Potential Value (HP-value) technique, 
which is a method to semiquantitatively evalu-
ate rock fracture characteristics and predict 
well yield, specific capacities, seepage, and 
no-flow conditions.

Bill is currently the project manager and 
principal rock engineer on Seattle City Light’s 
Boundary Dam Rockfall Mitigation in Meta-
line, Washington, and is leading his team in 
geological mapping, drilling, sampling, rock 
mechanics testing, kinematic stability analysis, 
and design and installation of rock anchors.

The TBM went 
through two 

major ground 
transitions.

The cast-in-place fillets at the bottom of  
the wet well in the Influent Pump Station.

Hole-through in front of an appreciative crowd on March 14, 2011.

Preparing for the microtunnel 
launch at the Bayshore Shaft.

The Sunnydale TBM holes 
out at the Bayshore Shaft.
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The East Boston Branch 
Sewer project was recently 
recognized as “Trenchless Proj-
ect of the Year” by Trenchless 
Technology. Jacobs Associates 
served as technical reviewer 
on the East Boston Sewer 
project, which won in the New 
Installation category. The 
Portsmouth Force Main proj-
ect in Portland, Oregon, was 
also recognized by Trenchless 
Technology with an Honorable 
Mention in the New Installation 
category. Jacobs Associates 
provided preliminary and final 
design services on the project. 

The Cal Park Hill Tunnel Reha-
bilitation and Pathway Project 
in Marin County, California, was 
recently named a “Public Works 
Project of the Year” by the 
American Public Works Asso-
ciation (APWA) and received a 
“Project Achievement Award” 
from the Construction Manage-
ment Association of America 
(CMAA). The project has now 
received a total of six awards. 

The APWA award was present-
ed at the International Public 
Works Congress & Exposition 
in Denver, Colorado on Sep-
tember 19, 2011, and the CMAA 
award was presented at the 
National Conference & Trade 
Show in Washington DC on 
November 8, 2011.

The San Francisco Section of 
the American Society of Civil 
Engineers (ASCE) recently hon-
ored the New Crystal Springs 
Bypass Tunnel (NCSBT) with 
the “Large Project of the Year” 
award at the San Francisco 
Section Annual Meeting on 
September 22, 2011. The award 
was accepted by Julie Labonte, 

Director of the Water System 
Improvement Program at the 
San Francisco Public Utilities 
Commission. She also won the 
award for Outstanding Engi-
neer in the Private Sector.

Cal Park Team at the APWA Awards (left to right): Ernest Klock 
(County of Marin), Dave Bernardi (Consultant for County of 
Marin), Erin Clarke (Jacobs Associates), and John Maher (Aecon).

NCSBT integrated team of City staff and Jacobs Associates 
celebrates ASCE award. Left to right: Blake Rothfuss and Mun 
Wei Leong (Jacobs Associates), Frank Greguras (Arup), Sam 
Young (SFPUC), Sarah Wilson (Jacobs Associates), Brad Wilson 
(SFPUC), and Mario Valdez (SFPUC). 

http://www.jacobssf.com/


Underground construction projects are 
inherently complex and risky, involving 
unknown geology and congested work con-
ditions that can increase cost and duration. 
The design approach taken and the use of 
suitable contract clauses can help reduce 
these impacts, but success also depends on 
how the contract is packaged. Contract pack-
aging is the division of a project’s work scope 
into separate contracts based on consider-
ations similar to those used for selecting the 
delivery method. The intended result is an 
overall package that reflects the functional 
requirements of the owner and stakeholders, 
while attracting competitive bids from the 
contracting community.

For most tunneling projects, the contract pack-
aging approach becomes a trade-off between 
two sets of competing interests: (1) construc-
tion schedule versus community disruption 
(i.e., the project will be completed faster if 
there are more access points such as shafts/
portals, but access points impact the commu-
nity); and (2) contract size versus contractor 
interface (i.e., contractor interference can be 
avoided by making one large contract, but  
that tends to limit competition).

For large tunnel construction projects, there 
are usually many possible contract package 
configurations, due both to the scope of work 
and the fact that larger projects usually involve 
multiple disciplines, the coordination of which 
should be considered in the contract package 
process. Because of the many options avail-
able, the designer and owner must identify the 
key components of a project and the possible 
contract package combinations early in the 
design process. 

Based on experience gained on several proj-
ects, the following approach is recommended:

•	 Determine project’s work scope and  
specific components

•	 Ascertain owner and stakeholder  
requirements

•	 Develop a list of evaluation criteria

•	 Draw up initial contract packaging options, 
including a preliminary screening process

•	 Circulate initial results to decision makers

•	 Conduct a contract packaging workshop,  
and engage an experienced facilitator 

•	 Document results of the workshop,  
including follow-up actions

•	 Ensure the recommended contract  
packaging strategy is still compatible  
with proposed contract delivery methods

•	 Proceed with or complete the design on the 
basis of agreed-upon packaging and delivery 
strategy

•	 Include contract packaging outcomes  
in the program master schedule for  
both design and construction

In many cases, a decision is made based on 
what is needed without a lot of study. The 
above contract packaging process incorporates 
an “as objective as possible” evaluation of  
criteria. The result is a solution that can be  
logically and objectively justified, if necessary, 
to the various stakeholders.

Gregg is a senior associate in the Seattle office. He 
is currently working on the final design phases of 
the North Link and Gorge 2nd Tunnel projects.

The American Society of Civil Engineers 
(ASCE) recently announced that two out of the 
five finalists for its 2012 Outstanding Civil 
Engineering Achievement (OCEA) award are 
projects with Jacobs Associates’ involvement: 
the Lake Nacimiento Water Project in San Luis 
Obispo, California, and the Willamette River 
CSO Tunnel Program in Portland, Oregon. 

The Lake Nacimiento Water Project 
consists of an intake structure and 45 miles 
(72 km) of cross-country potable raw water 
transmission pipeline supplying raw water 
to existing potable water treatment plants. 
Jacobs Associates (serving as a specialty 
trenchless subconsultant to the Black & 
Veatch/Boyle Engineering team) provided 
a preliminary design report, including 
construction methods and alternative align-
ments, geotechnical data reviews, drawings, 
specifications, and cost estimate reviews for 
six trenchless crossings utilizing horizontal 
directional drilling (HDD). For the Lake Intake 
portion of the project, Jacobs Associates pro-
vided construction engineering design for the 
contractor, including design of a deep shaft.

The Willamette River Combined Sewer 
Outflow (CSO) Project is part of a compre-
hensive program implemented by the City of 
Portland to reduce sewer overflows and is di-
vided into the West Side and East Side CSOs. 
These two exceptionally large and technically 
challenging wastewater projects pass through 
central Portland. Jacobs Associates has pro-
vided design, construction engineering, and 
construction management services on most  
of the key components in the CSO program.  

The final ASCE OPAL Award will be an-
nounced at the OPAL Gala on March 22,  
2012, in Washington DC.
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Judy Jones said it best while being interviewed 
by a television reporter for the ABC Atlanta 
news: “For miners, the most important day on 
any tunnel job is when the TBM holes through.” 

Ms. Jones should know. As the engineering and 
records division manager for the Cobb County 
Water System, she oversaw the successful Chat-
tahoochee Tunnel Project, and now the South 
Cobb Tunnel Project located in Austell, Georgia.

On March 14, 2011, South Cobb achieved  
a major milestone nine months ahead of  
schedule, as the 27-foot-diameter (8.2 m)  
Herrenknecht hard rock tunnel boring ma-
chine (TBM) holed through. This completes 
the 12,890-foot (3,898 m) drive. Line and 
grade for the portal were within an inch.  
Operations to concrete-line approximately  
72 percent of the tunnel are now underway.

This early tunnel completion has accelerated 
the schedule for all other aspects of the project. 
Five intakes connect the tunnel to the existing 
sewer system. Four consist of drill-and-blast 
adits and chambers. The fifth tunnel was com-
pleted with an 8.5-foot-diameter (2.6 m) Jarvis 
TBM. It was a major coup for the project when 
ground conditions allowed the small TBM to 
travel the full distance for the tunnel and drop 
chamber. Early speculation had been that con-
ditions would deteriorate, forcing removal of 
the TBM as early as a third of the way through 
the drive and subsequently requiring comple-
tion with a drill-and-blast operation.

The chambers each have two raise-bore shafts 
for vent and drop pipes. One raise bore, con-
crete lining for the chamber, and the Hobas 
pipe installation for the Sweetwater Intake 
have yet to be completed. In the remaining 
intake tunnels, Hobas pipe has been installed. 
A subcontractor is working on the surface 

structures at the intake sites. Two of the units 
are substantially completed.

Progress at the Influent Pump Station has been 
impressive. When the primary contractor com-
pleted the drill-and-blast excavation for the 
original shaft, the result was a 112-foot-diame-
ter (34.1 m) by 200-foot-plus (61 m) deep hole 
in the bedrock. To date, the subcontractor has 
completed all 23 lifts for the interior wet well 
walls and 19 lifts for the exterior, perimeter 
walls. The electrical building has also been 
erected. Mechanical and electrical compo-
nents are being installed daily. 

The construction management team of Parsons/
Jacobs Associates is proud to be serving a part 
in this second major tunnel project for Georgia’s 
Cobb County. Hopes are high that the tunnel 
will be in service a year ahead of schedule.

Dwayne brings more than 18 years of field 
experience to the South Cobb project and 
serves as chief inspector on the construction 
management team.
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ceiving shaft’s sheet pile wall, “Lisa,” the 
Sunnydale project TBM, advanced the final 
few inches and broke through the jet-grouted 
ground and into the Bayshore Shaft. This com-
pleted excavation of the Sunnydale Auxiliary 
Sewer for the San Francisco Public Utilities 
Commission. The combined sewer tunnel, 
designed to mitigate flooding within the Visi-
tation Valley community of San Francisco, is 
an approximately 4,000-foot-long (1,220 m) 
tunnel. It was excavated using three different 
tunneling technologies: conventional mining, 
a tunnel boring machine (TBM) drive, and a 
microtunnel drive. Super Excavators Inc. (SEI) 
is the contractor. Jacobs Associates provided 
tunnel design and engineering support for con-
struction of the sewer. 

The TBM portion of the align-
ment is 3,058 feet long (932 
m), with a finished internal 
diameter of 12 feet (3.7 m) 
and an excavated diameter 
of 13.9 feet (4.2 m). It was 
excavated using a factory 
refurbished Caterpillar earth 
pressure balance machine. 
The TBM was launched in mid-May 2011 and 
holed out on September 22, 2011. 

The TBM went through two major ground 
transitions—from soft ground to rocks of 
the Franciscan Complex, then back into soft 
ground. This required the machine to exca-
vate a large range of ground conditions. The 
tunnel has low ground cover, varying between 
approximately 15 and 50 feet (4.6 and 15.2 
m), and maximum groundwater pressures of 
1 bar. Immediately after the TBM transitioned 
out of the Franciscan Complex, it entered the 
Caltrain right-of-way at the Bayshore Station, 
where difficult mining conditions were pres-
ent—shallow ground cover of only 20 feet (6 
m) consisting of loose fill, peat, and Bay Mud 
located below the water table. The TBM was 
able to undercross four sets of tracks within 
the 110-foot-wide (33.5 m) Caltrain ROW in a 

13.5-hour extended night/weekend 
drive with less than 0.75 inch (19 
mm) of track settlement. Once the 
TBM transitioned into the predomi-
nantly Colma Sand at the Caltrain 
right-of-way boundary, it excavated 
the final 860 feet (262 m) of the 
alignment in just 9 days. 

In addition to the TBM drive, the 
Sunnydale project included a 
630-foot-long (192 m) microtunnel 
drive. Fiber reinforced thermosetting 
resin jacking pipe was used, with an 
internal diameter of 83 inches (2,110 
mm) and an outside diameter of 89 
inches (2,260 mm). The microtunnel 
was advanced through Colma Sand, 

residual soil, and Fran-
ciscan Complex over a 
17-day period. The aver-
age daily production rate 
was approximately 40 
feet (12 m).

To connect the auxiliary 
sewer into the existing 
Sunnydale Transport/

Storage Box, a 75-foot-long (23 m), 
oversized horseshoe-shaped tunnel 
was conventionally mined between 
the end of the TBM launch trench and 
the box. This excavation took place 
over approximately 32 days. Excava-
tion was through jet-grouted Bay Mud 
ground and was completed using a 
mini-roadheader.

The contractor is on track to finish  
the original contract before the end  
of 2011, ahead of schedule. 

Heather is a senior staff engineer  
in the San Francisco office and  
has served as the full-time design  
representative on an integrated  
construction management team  
at the project site.

Jacobs Associates is recognized as the go-to 
firm for underground work, but in some mar-
kets and to some clients, we’re known for a lot 
more. A number of our lesser-known services 
augment tunnel work, but the rest have arisen 
out of being responsive to our customers. No 
matter the type of work we’re performing—be 
it dispute resolution on piers and runways, rock 
face mapping of a highway slope, or design 
and construction management of landslide 
remediation measures—the real service we’re 
providing is an understanding our clients’ geo-
tech/structural/civil engineering needs.

It takes the collaboration of several engineering 
disciplines to design a complete tunnel project. 
Our growing company now boasts experts in 
blasting design, BIM, 3D surveying, industrial 
pavement evaluation/design, and geo-modeling. 
We need this expertise to provide complete  
project designs and construction management 
for these tunnels. However, each of these areas 
can also be a stand-alone offering.

We listened to our clients, and in response 
Jacobs Associates has become more of a full-
service firm. Our staff members now manage 
property acquisition along tunnel alignments, 
and conduct property assessments prior to ex-
cavation. We self-perform site and subsurface 

investigation, so we can predict 
the geologic environment for tun-
nels and other heavy civil projects. 

For example, water control 
(dewatering) and excavation 
shoring are often required dur-
ing construction of tunnels. This 
need has now become a dedicated 
set of services in Jacobs Associ-
ates’ Pacific Northwest region, 
where we design dewatering and 
shoring measures for large ex-
cavations, provide consulting to 
heavy civil firms, and often work 
directly for contractors.

Because we are the “practical solution firm,” 
contractors turn to us for innovative designs. 
This has always been part of our history, going 
back to the 1950s when Don Jacobs pioneered 
muck-handling schemes for challenging site 
constraints. Eventually Jacobs Associates also 
began providing construction claims services 
to contractors. The evolution has continued, 
and we now provide claims prevention and 
dispute resolution services to owners as well.

For railroad owners, in addition to rehabili-
tation or modification of the hundreds of 

tunnels (often more than 
a century old) on their 
active lines, we deliver geo-
technical engineering for 
embankment and hillside 
problems that occur on 
their systems. We also get 
calls for bridge pile support 
design and rapid slope sta-
bilization design. Our latest 
railroad job was an emer-
gency call to visit an eastern 
Montana site to assist the 
railroad’s in-house team 
with pile design to stabilize 

a sliding bridge pier. We are often asked to 
respond within 24 hours’ notice, or work 
under “live track” conditions for our railroad 
clients, because that is what it takes for them 
to maintain their businesses.

Maintaining our business means evolving to 
remain responsive to our clients’ changing 
needs. So when people ask me if all Jacobs 
Associates does is tunnels, I just smile before 
letting them know that we do so much more.
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experience in geotechni-
cal and hydrogeological 
projects in the Western 
United States. He is an 
active member of several 
engineering organizations, 
and has published over 20 
technical papers on civil 
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ing topics.

Jacobs Associates is excited 
to welcome William C.B. 
Gates, PhD, PE, CEG, as a 
Senior Associate to our Se-
attle office. Bill is a retired US 
Army Special Forces (Green 
Beret) officer and special-

izes in geotechnical engineering, geological 
engineering, and hydrogeology. He has 
more than 44 years of practical, hands-on 
experience dealing with various engineering 
geology and geotechnical problems world-
wide. These problems have covered a wide 
range of interrelated geological and geotech-

nical specialties, including rock mechanics, 
rock slope engineering, construction blast-
ing, hydrogeology, fluvial geomorphology, 
soils engineering, instrumentation, and site 
characterization.

Bill is nationally recognized for his rock slope 
and blasting expertise and is often honored by 
invitations from the Association of Engineer-
ing Geologists to conduct one- and two-day 
short courses on rock slope engineering de-
sign and blasting. Bill’s additional expertise 
includes photo-geologic terrain and fracture 
trace analysis, fracture flow, and fracture 

mechanics. He developed and published the 
Hydro-Potential Value (HP-value) technique, 
which is a method to semiquantitatively evalu-
ate rock fracture characteristics and predict 
well yield, specific capacities, seepage, and 
no-flow conditions.

Bill is currently the project manager and 
principal rock engineer on Seattle City Light’s 
Boundary Dam Rockfall Mitigation in Meta-
line, Washington, and is leading his team in 
geological mapping, drilling, sampling, rock 
mechanics testing, kinematic stability analysis, 
and design and installation of rock anchors.
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on the East Boston Sewer 
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Installation category. The 
Portsmouth Force Main proj-
ect in Portland, Oregon, was 
also recognized by Trenchless 
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provided preliminary and final 
design services on the project. 

The Cal Park Hill Tunnel Reha-
bilitation and Pathway Project 
in Marin County, California, was 
recently named a “Public Works 
Project of the Year” by the 
American Public Works Asso-
ciation (APWA) and received a 
“Project Achievement Award” 
from the Construction Manage-
ment Association of America 
(CMAA). The project has now 
received a total of six awards. 

The APWA award was present-
ed at the International Public 
Works Congress & Exposition 
in Denver, Colorado on Sep-
tember 19, 2011, and the CMAA 
award was presented at the 
National Conference & Trade 
Show in Washington DC on 
November 8, 2011.

The San Francisco Section of 
the American Society of Civil 
Engineers (ASCE) recently hon-
ored the New Crystal Springs 
Bypass Tunnel (NCSBT) with 
the “Large Project of the Year” 
award at the San Francisco 
Section Annual Meeting on 
September 22, 2011. The award 
was accepted by Julie Labonte, 

Director of the Water System 
Improvement Program at the 
San Francisco Public Utilities 
Commission. She also won the 
award for Outstanding Engi-
neer in the Private Sector.

Cal Park Team at the APWA Awards (left to right): Ernest Klock 
(County of Marin), Dave Bernardi (Consultant for County of 
Marin), Erin Clarke (Jacobs Associates), and John Maher (Aecon).

NCSBT integrated team of City staff and Jacobs Associates 
celebrates ASCE award. Left to right: Blake Rothfuss and Mun 
Wei Leong (Jacobs Associates), Frank Greguras (Arup), Sam 
Young (SFPUC), Sarah Wilson (Jacobs Associates), Brad Wilson 
(SFPUC), and Mario Valdez (SFPUC). 

http://www.jacobssf.com/


then transferred to a vertical conveyor, which 
lifts it to the surface.

In April 2010, Michels/Jay Dee/Coluccio (MJC 
JV), the contractor for the Bay Tunnel project, 
began construction at the Ravenswood site in 
Menlo Park, California. The 12-
acre site was cleared, graded, 
and surrounded by environ-
mental exclusion fencing to 
protect endangered species and 
habitat before construction of 
the launch shaft could begin in 
August 2010. Over a period of 
8 months, the 58-foot-diameter 
(17.6 m), 124-foot-deep (37.8 
m) Ravenswood Shaft was 
constructed using diaphragm 
slurry wall construction meth-
ods. It consists of six (each) 
primary and secondary panels, 

and was excavated in the wet using a 3-yard 
clamshell bucket. Once the shaft was excavat-
ed, the contractor installed a 12-foot-thick (3.7 
m) tremie concrete slab prior to dewatering. 
The Ravenswood Shaft and breakout structure 
were completed in May 2011.

The 5-mile-long (8 km) Bay Tunnel is part of 
the San Francisco Public Utilities Commission’s 
$4.6 billion capital improvement program 
to upgrade the Hetch Hetchy Water System, 
which brings water through gravity-fed pipes 
from Yosemite National Park to the San Fran-

cisco Bay Area. As the prime 
consultant, Jacobs Associates 
led the tunnel design and 
is currently providing con-
struction support services for 
this challenging project.

Isabelle is an associate in 
the San Francisco office, 
and is the on-site Jacobs 
Associates project engineer, 
providing engineering  
support services during  
construction for the Bay 
Tunnel project.

The Bay Tunnel project achieved a major mile-
stone on Tuesday, August 16, 2011, when the 
earth pressure balance tunnel boring machine 
(EPB-TBM) was launched to begin excavation 
of the first bored tunnel under San Francisco 
Bay. The 15-foot-diameter (4.6 m) EPB-TBM, 
christened “Miss Jenny,” was manufactured by 
Hitachi Zosen in Osaka, Japan. It is being used 
to excavate the sandy and silty clays under high 
groundwater pressures of up to 3.5 bar. The 
cutterhead is outfitted with ripper-type cutters 
for excavation in soft ground. In addition, the 
machine can be outfitted with disc cutters that 
can be replaced from the excavation cham-
ber to excavate a 700-foot section (213 m) of 
highly weathered Franciscan Complex bed-
rock, which can be very hard and abrasive. The 
contractor is utilizing a continuous conveyor to 
transport the muck from the back of the trail-
ing gear to the Ravenswood Shaft. The muck is 

Jacobs Associates is pleased to announce the following 
promotions at the Lead Associate and Associate levels.

Mike McKenna, PE, has 13 
years of experience working 
as a design engineer special-
izing in permanent and tempo-
rary underground structures, 
with an emphasis on tunnel 
design, deep excavation 
support systems, soil-struc-
ture interaction, and ground 
improvement technology. 
Mike is currently serving as 

Transfers

In October, Jacobs Associates 
welcomed back Greg Colzani. 
Greg originally was hired with the 
firm in 1998 and recently took a 
year hiatus. Greg has more than 
30 years of experience in mining, 
tunneling, and heavy civil and 
underground construction related 
to construction management and 
quality control. He will be joining 
the DC Clean Rivers project team 
in Washington DC.

Scott Early recently joined the 
Narragansett Bay Commission 
CSO Program Project in Provi-
dence, Rhode Island, as a Senior 
Inspector. Scott has more than 30 
years of field experience. 

The Sound Transit project office in 
Seattle welcomed Jeff Fontana as 
a CAD Designer in October. Jeff 
has more than 10 years of experi-
ence in CAD design, and holds 
an AAS degree in CAD Technol-
ogy from ITT Technical Institute in 
Bothell, Washington.

Steven Frankel recently joined 
the Seattle office as a Staff Engi-
neer and will be working with the 
Claims Group. Steven recently 
graduated with a BS in Construc-
tion Management from the Uni-
versity of Washington. 

In July, the Seattle office wel-
comed LaDonna Graham as a 
CAD Designer. LaDonna has eight 
years of experience as a CAD 
technician and is working at the 
Sound Transit project office.

The Melbourne office hired Vern 
Lee as a Staff Engineer in August. 
He has several years of experience 
interning in structural design across 
Southeast Asia. He holds a BE in 
Civil/Structural Engineering from 
the University of Melbourne.

Elizabeth Lenker converted from 
an intern to a Staff Engineer in Sep-
tember and is located in our Seattle 
office. She recently graduated from 
Seattle University with a BS in Civil 
Engineering. Elizabeth is working on 
the North Link Light Rail project.

Jordan Rattray came on board in 
July as an Associate and the firm’s 
General Counsel. She is based in 
the San Francisco office and will 
handle general legal issues as 
they arise, review contracts, and 
implement the company’s risk 
management plan. Jordan gradu-
ated from Suffolk University Law 
School in Boston in 2005. 

The Pasadena office welcomed 
Autumn Rojas as an Administra-
tive Assistant in August. She has 
more than six years of adminis-
trative experience.

James Schick joined the Port-
land office in July as a Project 
Geologist. James has more than 
17 years of experience and spe-
cializes in geological investiga-
tions and rock slope stability. He 
has an MS in Geology from the 
University of Oregon. 

In October, Peter Kottke trans-
ferred from the San Francisco 
office to the DC Clean Rivers 
Project office in Washington DC.

Senior Inspector Hara Miller, 
transferred from the New Crystal 
Springs Bypass Tunnel project 
office in San Mateo, California,  
to the South Cobb Tunnel project 
office in Austell, GA.

and analysis of highway tunnels, 
water and sewer tunnels, shafts, 
underground facilities for high-
level nuclear waste repositories, 
subway stations and tunnels, 
railway tunnels, and deep foun-
dations. He is currently providing 
preliminary design and analysis 
on the Ottawa Light Rail Project 
in Ottawa, Ontario, Canada.

Lead Associates Associates New Hires

54 76 54 76

Muck Bucket Muck Bucket Muck  Bucket Muck bucket Muck Bucket Muck Bucket Muck  Bucket Muck bucket Muck Bucket Muck Bucket Muck  Bucket Muck bucket Muck Bucket Muck Bucket

Project update by Isabelle Pawlik, PE

Bay Tunnel  
TBM is Launched

Jacobs Associates’ proj-
ect manager on the Los 
Angeles Department of Water 
and Power’s Silver Lake Bypass 
Tunnel project and River Supply 
Conduit Lower Reach Unit 1A 
project.

Yiming Sun, PhD, PE, has more 
than 20 years of experience in 
civil, geotechnical, and mining 
engineering, including design 

Sun SwartzMcKenna

The Central Outfall Sewer (COS), located in 
southwest Los Angeles, is one of four major 
outfall sewers serving the Hyperion Service 
Area and conveying wastewater to the Hyperion 
Treatment Plant. The sewer was constructed 
between 1904 and 1908 and rehabilitated in the 
late 1940s. Its age has far exceeded its service 
life, and the loss of bricks from its walls has  
rendered the sewer structurally deficient. 

The COS rehabilitation project included reha-
bilitation and upgrade of approximately 13,800 
linear feet (4,210 m) of oval-shaped brick sewer. 
The COS extends from the North Outfall Re-
placement Sewer Diversion Structure 4, located 
under Los Angeles Airport Parking Lot C, to the 
upstream terminus at Market Street and Hyde 
Park Boulevard in Inglewood. A section of the 
alignment crosses under Interstate 405 and runs 
parallel along the Metropolitan Transit Authority 

railroad tracks for approximately 
4,300 feet (1,310 m).

The contractor of the $15 million 
rehabilitation project was J.R. 
Pipeline Co. Inc. (JRP) of Perris, 
California. Jacobs Associates pro-
vided construction management 
services to the Los Angeles Bureau 
of Engineering, Wastewater Con-
veyance Construction Division. 

The sewer was rehabilitated us-
ing a cast-in-place concrete lining 
with custom-fabricated steel 
forms. The bottom section of the 
forms was used to cast the invert. 
The upper section was used to cast the walls 
and soffit. The upper portions of the formwork 
were collapsible and rode on rails mounted on 

the bottom section. Six sets of forms made up 
a 120-foot-long (37 m) train so that 120 feet of 
concrete could be placed at a time. 

The construction team successfully overcame 
several challenges. Bricks from the original 
sewer walls protruded into the new COS 

liner spacing. Therefore, additional brick re-
moval was needed so that the formwork met 
the minimum spacing requirement between 
the existing COS tunnel and the new liner, 
and the required thickness of the cast-in-
place liner was retained. 

Moving the formwork 
and placing the perma-
nent concrete liner were 
also challenging. How-
ever, despite cramped 
conditions—a 60 x 73 
inch space (1,524 x 1,854 
mm)—an average 300 feet 
(91 m) of liner were cast per week, 50% more 
than the contract baseline of 200 feet (61 m).

This project also required reconnection of 
12 laterals under live sewer conditions. A 

temporary bypass was implemented by em-
bedding a drain pipe inside and along the 
wall of the existing COS tunnel where the 
laterals were present. The sewer was then  
diverted downstream to the unfinished 

reach. The buried pipe was 
filled with grout after the 
new COS liner passed the 
location. 

Construction began in  
July 2009 and completed  
in September 2011, within 
the allocated budget.

King has more than 25 years in construction 
management. He was resident engineer  
on the COS project, working full time in the 
field alongside the City inspectors and the 
contractor.

Project update by King So, CCM

Central Outfall Sewer Rehabilitation

Vincent

On August 12, 2011, the 
New Crystal Springs 
Bypass Tunnel (NCSBT) 
project achieved Final 
Completion. NCSBT is a 
$57.5 million, 4,200-foot-
long (1,280 m) tunnel, 
with an 8-foot-diameter 
(2.4 m) steel pipe liner. 
The tunnel was construct-
ed by the San Francisco 
Public Utilities Commis-
sion (SFPUC) to provide 
redundancy with the 
existing Crystal Springs 
pipeline and improve 
seismic reliability for 
delivery of drinking wa-
ter to San Francisco and 
much of the Peninsula. 

NCSBT was also one of the first major projects 
in the $4.6 billion Water System Improvement 
Program (WSIP). Jacobs Associates led the proj-
ect’s construction management (CM) team. 

The tie-in and completion process for the tun-
nel moved efficiently and at a rapid pace. In 
January 2011, the project completed the criti-
cal second shutdown to tie NCSBT to 
the existing system. While the shut-
down was in progress, the overall 
water transmission system for the 
Bay Area had very little redundancy. 
Therefore, even though the City of 
San Francisco undertook proactive 
maintenance of the water treat-
ment facilities that would be relied 
upon during the shutdown, it was 
the riskiest shutdown in the WSIP program. 
The contractor (a joint venture between M.L. 

Project update by Sarah Wilson, PE

New Crystal Springs Bypass Tunnel Achieves Final Completion

Construction of the Port Mann Main Water Sup-
ply Tunnel for Metro Vancouver got underway 
this spring. The joint venture of McNally and 
Aecon, both Canadian construction companies, 
mobilized to the South Shaft site in May and 
began construction of the shaft using slurry wall 
techniques in late July.

The project consists of two slurry wall shafts, 
one on either side of the Fraser River, with a 
1-kilometer (0.6 mi) tunnel drive between them. 
Jacobs Associates’ services include review of the 
preliminary design and confirmed alignment, 
detailed design of shafts and tunnel, and engi-
neering services during construction. 

Aside from some keyway reinforcement where 
the tremie slab ties in with the slurry walls, the 
slurry wall panels are unreinforced. This design 
approach was chosen to minimize the influence 
of the walls on the permanent (reinforced) lin-

ing during a maximum credible earthquake  
(MCE) event.

The South Shaft site presents several challeng-
es, including artesian groundwater pressures 
at depth in the shaft. The artesian pressures 
prompted the design team to both elevate 
the working platform for the shaft and place 
minimum density requirements on the slurry 
material. To date, panel excavation has been 
without incident and no significant infiltration 
of groundwater at depth has been detected.

The full spectrum of geology, from clay to boul-
ders, is being encountered. A hydromill (new 
Bauer MC128) is being used to excavate the 
slurry wall panels after excavation through the 
top 4–5 meters (13–16 ft) of fill and surficial or-
ganic deposits with a clam bucket. The hydromill 
excavates through the two upper soil units, 
which are predominantly sands, then through till 

Project update by Andrew McGlenn, PE, SE, PEng

Port Mann Goes to Construction

In September, the Seattle office 
brought Kerellos Youssef on 
board as a Staff Engineer. Kerel-
los has seven years of experi-
ence in structural analysis and 
cost estimating and graduated 
with a BS in Civil Engineering 
from Zagzig University in Egypt.

Sam Swartz, PE, has 
more than 13 years of civil 
engineering experience. 
He has developed exper-
tise in bolted and gasket-

ed, precast concrete segmental 
lining systems. Sam is currently 
providing design support during 
construction for the University 
Link Light Rail Project in Seattle, 
Washington, and preliminary 
design support for the Ottawa 
Light Rail Project in Ottawa, 
Ontario, Canada.

Renee Leslie, PG, has 16 years of 
experience in construction man-
agement, specializing in grouting 
and geotechnical management. 
She is currently serving as proj-
ect manager on New York City’s 
Metropolitan Transit Authority 
(MTA) Independent Engineering 
Consulting Services contract, for 
which Jacobs Associates is pro-
viding oversight on all of MTA’s 
tunnel projects. 

recognition

William (Bill) Gates, PhD, PE, 
presented a paper at the Associa-
tion of Engineering Geologists 
National Meeting in September, 
titled “Boundary Dam Transform-
er Banks Rockfall Mitigation Proj-
ect, Metaline Falls, WA.”

Bill Edgerton, PE, was a contribut-
ing author to The ITA Contractual 
Framework Checklist for Sub-
surface Construction Contracts, 
which was recently published by 
the International Tunnelling Asso-
ciation’s (ITA) Working Group 3. 

The ITA Working Groups provide 
international design and construc-
tion procedures for tunnels. The 
Working Group 3 checklist docu-
ment identifies the key contractual 
practice areas that are fundamen-
tal for ensuring the success of sub-
surface construction projects. 

Bill was also a panelist at the 
Dispute Resolution Board (DRB) 
Foundation Conference in Seat-
tle in September. The topic was 
“Ethics in the World of DRBs.”

Michael McRae, PE, GE, taught 
a short course titled “Break-
throughs in Tunneling” at the 
Colorado School of Mines in Sep-
tember. His topic was the “New 
Austrian Tunneling Method.”

In September, Sarah Wilson, PE, 
guest lectured on the New Crystal 
Springs Bypass Tunnel project to 
the “Introduction to Geological 
Engineering” class at the Univer-
sity of California, Berkeley.

Isabelle Pawlik, PE, has 
more than 15 years of 
experience in the design 
and project management 
of large underground 
engineering projects. Most 
recently, she served as project 
engineer and lead tunnel designer 
on the Bay Tunnel project in San 
Francisco, California, and is cur-
rently providing engineering sup-
port during construction for this 
project.

Rick Vincent, PE, is based out 
of Boston and has more than 16 
years of experience managing 
and designing underground proj-
ects of all types, including tun-
nels, shafts, and chamber designs 
in both soil and rock. His project 
experience comprises transpor-
tation, water, wastewater, heavy 

and light rail, bus rapid tran-
sit, and high energy physics 
linear accelerator projects. 
He is currently serving as  
the program management 

structural lead for the Anacostia 
River Tunnel on the DC Water’s 
$2.7 billion Clean Rivers Project. 

Leslie Pawlik

The Seattle Claims Group wel-
comed Robert Baldwin as a 
Senior Project Consultant in 
September. Robert has 13 years 
of experience in program man-
agement, construction manage-
ment, and risk management. Most 
recently, he provided program 
management on major capital 
improvement projects, which 
included GC/CM procurements 
and LEED Gold certification. He 
holds MS and BS degrees in Con-
struction Management from the 
University of Washington.

Hot Firm Recognition
Every year, ZweigWhite recognizes the 
top 200 fastest-growing architecture, 
engineering, and environmental consulting 
firms on the basis of percentage growth and 
dollar growth with The Zweig Letter “Hot 
Firm List.” Over the years, the “Hot Firm” 
designation has become synonymous with 
success in the industry. Jacobs Associates 
is thrilled to announce that this year the 
firm once again was ranked on the list. 
Congratulations to the entire firm!

Shank Co. and Balfour Beatty) 
and the CM team worked 24-
hour days during the shutdown, 
enabling completion in 12 days 
instead of the 48 days allotted 
in the original schedule. The 
successful tie-in was appreciated 
by all levels of the SFPUC, and 

allowed the 
City to begin partial utilization 
of the new tunnel and pipeline 
much earlier than anticipated. 

The project team then com-
pleted installing the remaining 
concrete structures, as well as 
the mechanical and electri-
cal equipment. The team also 

successfully completed start-up and testing, 
achieving Final Completion on August 12, 2011.  

Since achieving Final Comple-
tion in August, the team has 
been completing the remain-
ing closeout items. There were 
no significant environmental 
impacts or public complaints 
throughout the project. There 
were no outstanding claims at 
Final Completion. The project 

was under budget and completed without any 
time extension, and the lessons learned on  
NCSBT are being implemented throughout  
the WSIP program. The intergrated CM team 
includes Jacobs Associates staff, two SFPUC  
staff members, and 11 subconsultants. 

Sarah has more than 12 years of combined 
experience in design and construction manage-
ment. She served as construction manager on 
the New Crystal Springs Bypass Tunnel project.

The Well-Connected consortium was an-
nounced as the successful tenderer for the 
New Zealand Transport Agency’s (NZTA) 
Waterview Connection project on August 19, 
2011. The consortium includes New Zealand 
and international companies (Fletcher Con-
struction, McConnell Dowell Constructors, 
Obayashi Corporation, PB New Zealand, Beca 
Infrastructure, and Tonkin & Taylor) and five 
suballiance partners and contractors (SICE, 
Wilson Tunnelling, Downer EDI Works, Boffa 
Miskell, and Warren & Mahoney). Jacobs As-
sociates provided tunnel consulting services 
to NZTA during preparation of the minimum 
requirements for the tenders, and then served 
as NZTA “embeds” on the two tender teams 
competing for the project. Well-Connected 
will now enter into an alliance with NZTA to 
deliver the project, and Jacobs Associates is 
slated to continue tunnel engineering services 
for the alliance.

The project, to be finished by 2016, 
will complete one of the key links 
in the Western Ring Route around 
Auckland by connecting the South-
western Motorway (SH20) to the 
Northwestern Motorway (SH16). 
This will provide a 48-kilometer 
(30 mi) motorway alternative 
to ease pressure on SH1 and the 
Auckland Harbour Bridge.

The Western Ring Route is one of seven Roads 
of National Significance (RoNS), identified by 
the government as vital to enabling economic 
growth in New Zealand by moving people and 
freight between and within major population 
centers more safely and efficiently.

Together with NZTA, Well-Connected will be re-
sponsible for constructing nearly 5 kilometers (3 
mi) of new motorway. This includes tunnels and 

interchanges that will connect the Southwestern 
and Northwestern motorways. More than half of 
the new motorway will be underground— 
traffic will drive through two 3-lane tunnels. 
This will be a first for New Zealand.

NZTA ran the competitive alliance tender  
process in parallel with its pursuit of statutory  
approvals for the Waterview Connection Proj-
ect from the Board of Inquiry. The Agency 

received the final nod to go ahead in July.  
Progressing the tender procurement and  
statutory approvals in parallel saved up to  
a year on the program.

Victor is a principal and the Australasian  
regional manager. During the tender stage,  
he served as an NZTA embed to one of the  
tender teams, developing tender design  
and providing review of tunneling works.

project update by  Victor Romero, CPEng, PE

Waterview Connection Project
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and clay deposits, a 
cobble layer (which 
contains a few boul-
ders), and more 
mixed ground. The 
final 3–4 meters 

(10–13 ft) of the shaft panel excavation are in 
hard clay. At this point, the panels have been 
excavated to a depth of 68.8 meters (225 ft).

Both shafts are utilizing “ground replacement” 
in lieu of jet grouting. A rectangular block of 
panels at the break-out and break-in zones will 
be constructed with the hydromill and back-
filled with a low strength (5 MPa) concrete 
mix. As of August 2011, three of the break-out 
panels had been constructed, along with two 
of the primary shaft panels at the South Shaft.

Construction of the South Shaft is scheduled for 
completion by the summer of 2012. Tunneling, 

using a 3.5-meter-diameter (11.5 ft) earth pres-
sure balance tunnel boring machine, will then 
commence. Project completion is slated for the 
end of 2014.

Andrew is an associate in the Seattle office with 
14 years of structural engineering experience. 
He serves as project manager and engineer of 
record for design and construction phases of the 
Port Mann Tunnel and shafts.

The construction 
team successfully 
overcame several 

challenges.

The project was 
under budget  

and completed 
without any  

time extension.
Installation of the steel pipe.  
© San Francisco Public Utilities Commission; Katherine Outiel

View of the South Shaft 
site looking west.

Formwork for the South Shaft panels and ground 
replacement blocks being constructed. Fifteen-foot EPB-TBM being assembled at the bottom of Ravenswood launch shaft.

Central Outfall Sewer after rehabilitation.
A section of steel  formwork 
set inside the existing COS.

Tunnel alignment and surrounding highway connections.

Looking southbound  
along tunnel. 







then transferred to a vertical conveyor, which 
lifts it to the surface.

In April 2010, Michels/Jay Dee/Coluccio (MJC 
JV), the contractor for the Bay Tunnel project, 
began construction at the Ravenswood site in 
Menlo Park, California. The 12-
acre site was cleared, graded, 
and surrounded by environ-
mental exclusion fencing to 
protect endangered species and 
habitat before construction of 
the launch shaft could begin in 
August 2010. Over a period of 
8 months, the 58-foot-diameter 
(17.6 m), 124-foot-deep (37.8 
m) Ravenswood Shaft was 
constructed using diaphragm 
slurry wall construction meth-
ods. It consists of six (each) 
primary and secondary panels, 

and was excavated in the wet using a 3-yard 
clamshell bucket. Once the shaft was excavat-
ed, the contractor installed a 12-foot-thick (3.7 
m) tremie concrete slab prior to dewatering. 
The Ravenswood Shaft and breakout structure 
were completed in May 2011.

The 5-mile-long (8 km) Bay Tunnel is part of 
the San Francisco Public Utilities Commission’s 
$4.6 billion capital improvement program 
to upgrade the Hetch Hetchy Water System, 
which brings water through gravity-fed pipes 
from Yosemite National Park to the San Fran-

cisco Bay Area. As the prime 
consultant, Jacobs Associates 
led the tunnel design and 
is currently providing con-
struction support services for 
this challenging project.

Isabelle is an associate in 
the San Francisco office, 
and is the on-site Jacobs 
Associates project engineer, 
providing engineering  
support services during  
construction for the Bay 
Tunnel project.

The Bay Tunnel project achieved a major mile-
stone on Tuesday, August 16, 2011, when the 
earth pressure balance tunnel boring machine 
(EPB-TBM) was launched to begin excavation 
of the first bored tunnel under San Francisco 
Bay. The 15-foot-diameter (4.6 m) EPB-TBM, 
christened “Miss Jenny,” was manufactured by 
Hitachi Zosen in Osaka, Japan. It is being used 
to excavate the sandy and silty clays under high 
groundwater pressures of up to 3.5 bar. The 
cutterhead is outfitted with ripper-type cutters 
for excavation in soft ground. In addition, the 
machine can be outfitted with disc cutters that 
can be replaced from the excavation cham-
ber to excavate a 700-foot section (213 m) of 
highly weathered Franciscan Complex bed-
rock, which can be very hard and abrasive. The 
contractor is utilizing a continuous conveyor to 
transport the muck from the back of the trail-
ing gear to the Ravenswood Shaft. The muck is 

Jacobs Associates is pleased to announce the following 
promotions at the Lead Associate and Associate levels.

Mike McKenna, PE, has 13 
years of experience working 
as a design engineer special-
izing in permanent and tempo-
rary underground structures, 
with an emphasis on tunnel 
design, deep excavation 
support systems, soil-struc-
ture interaction, and ground 
improvement technology. 
Mike is currently serving as 

Transfers

In October, Jacobs Associates 
welcomed back Greg Colzani. 
Greg originally was hired with the 
firm in 1998 and recently took a 
year hiatus. Greg has more than 
30 years of experience in mining, 
tunneling, and heavy civil and 
underground construction related 
to construction management and 
quality control. He will be joining 
the DC Clean Rivers project team 
in Washington DC.

Scott Early recently joined the 
Narragansett Bay Commission 
CSO Program Project in Provi-
dence, Rhode Island, as a Senior 
Inspector. Scott has more than 30 
years of field experience. 

The Sound Transit project office in 
Seattle welcomed Jeff Fontana as 
a CAD Designer in October. Jeff 
has more than 10 years of experi-
ence in CAD design, and holds 
an AAS degree in CAD Technol-
ogy from ITT Technical Institute in 
Bothell, Washington.

Steven Frankel recently joined 
the Seattle office as a Staff Engi-
neer and will be working with the 
Claims Group. Steven recently 
graduated with a BS in Construc-
tion Management from the Uni-
versity of Washington. 

In July, the Seattle office wel-
comed LaDonna Graham as a 
CAD Designer. LaDonna has eight 
years of experience as a CAD 
technician and is working at the 
Sound Transit project office.

The Melbourne office hired Vern 
Lee as a Staff Engineer in August. 
He has several years of experience 
interning in structural design across 
Southeast Asia. He holds a BE in 
Civil/Structural Engineering from 
the University of Melbourne.

Elizabeth Lenker converted from 
an intern to a Staff Engineer in Sep-
tember and is located in our Seattle 
office. She recently graduated from 
Seattle University with a BS in Civil 
Engineering. Elizabeth is working on 
the North Link Light Rail project.

Jordan Rattray came on board in 
July as an Associate and the firm’s 
General Counsel. She is based in 
the San Francisco office and will 
handle general legal issues as 
they arise, review contracts, and 
implement the company’s risk 
management plan. Jordan gradu-
ated from Suffolk University Law 
School in Boston in 2005. 

The Pasadena office welcomed 
Autumn Rojas as an Administra-
tive Assistant in August. She has 
more than six years of adminis-
trative experience.

James Schick joined the Port-
land office in July as a Project 
Geologist. James has more than 
17 years of experience and spe-
cializes in geological investiga-
tions and rock slope stability. He 
has an MS in Geology from the 
University of Oregon. 

In October, Peter Kottke trans-
ferred from the San Francisco 
office to the DC Clean Rivers 
Project office in Washington DC.

Senior Inspector Hara Miller, 
transferred from the New Crystal 
Springs Bypass Tunnel project 
office in San Mateo, California,  
to the South Cobb Tunnel project 
office in Austell, GA.

and analysis of highway tunnels, 
water and sewer tunnels, shafts, 
underground facilities for high-
level nuclear waste repositories, 
subway stations and tunnels, 
railway tunnels, and deep foun-
dations. He is currently providing 
preliminary design and analysis 
on the Ottawa Light Rail Project 
in Ottawa, Ontario, Canada.

Lead Associates Associates New Hires
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Project update by Isabelle Pawlik, PE

Bay Tunnel  
TBM is Launched

Jacobs Associates’ proj-
ect manager on the Los 
Angeles Department of Water 
and Power’s Silver Lake Bypass 
Tunnel project and River Supply 
Conduit Lower Reach Unit 1A 
project.

Yiming Sun, PhD, PE, has more 
than 20 years of experience in 
civil, geotechnical, and mining 
engineering, including design 

Sun SwartzMcKenna

The Central Outfall Sewer (COS), located in 
southwest Los Angeles, is one of four major 
outfall sewers serving the Hyperion Service 
Area and conveying wastewater to the Hyperion 
Treatment Plant. The sewer was constructed 
between 1904 and 1908 and rehabilitated in the 
late 1940s. Its age has far exceeded its service 
life, and the loss of bricks from its walls has  
rendered the sewer structurally deficient. 

The COS rehabilitation project included reha-
bilitation and upgrade of approximately 13,800 
linear feet (4,210 m) of oval-shaped brick sewer. 
The COS extends from the North Outfall Re-
placement Sewer Diversion Structure 4, located 
under Los Angeles Airport Parking Lot C, to the 
upstream terminus at Market Street and Hyde 
Park Boulevard in Inglewood. A section of the 
alignment crosses under Interstate 405 and runs 
parallel along the Metropolitan Transit Authority 

railroad tracks for approximately 
4,300 feet (1,310 m).

The contractor of the $15 million 
rehabilitation project was J.R. 
Pipeline Co. Inc. (JRP) of Perris, 
California. Jacobs Associates pro-
vided construction management 
services to the Los Angeles Bureau 
of Engineering, Wastewater Con-
veyance Construction Division. 

The sewer was rehabilitated us-
ing a cast-in-place concrete lining 
with custom-fabricated steel 
forms. The bottom section of the 
forms was used to cast the invert. 
The upper section was used to cast the walls 
and soffit. The upper portions of the formwork 
were collapsible and rode on rails mounted on 

the bottom section. Six sets of forms made up 
a 120-foot-long (37 m) train so that 120 feet of 
concrete could be placed at a time. 

The construction team successfully overcame 
several challenges. Bricks from the original 
sewer walls protruded into the new COS 

liner spacing. Therefore, additional brick re-
moval was needed so that the formwork met 
the minimum spacing requirement between 
the existing COS tunnel and the new liner, 
and the required thickness of the cast-in-
place liner was retained. 

Moving the formwork 
and placing the perma-
nent concrete liner were 
also challenging. How-
ever, despite cramped 
conditions—a 60 x 73 
inch space (1,524 x 1,854 
mm)—an average 300 feet 
(91 m) of liner were cast per week, 50% more 
than the contract baseline of 200 feet (61 m).

This project also required reconnection of 
12 laterals under live sewer conditions. A 

temporary bypass was implemented by em-
bedding a drain pipe inside and along the 
wall of the existing COS tunnel where the 
laterals were present. The sewer was then  
diverted downstream to the unfinished 

reach. The buried pipe was 
filled with grout after the 
new COS liner passed the 
location. 

Construction began in  
July 2009 and completed  
in September 2011, within 
the allocated budget.

King has more than 25 years in construction 
management. He was resident engineer  
on the COS project, working full time in the 
field alongside the City inspectors and the 
contractor.

Project update by King So, CCM

Central Outfall Sewer Rehabilitation

Vincent

On August 12, 2011, the 
New Crystal Springs 
Bypass Tunnel (NCSBT) 
project achieved Final 
Completion. NCSBT is a 
$57.5 million, 4,200-foot-
long (1,280 m) tunnel, 
with an 8-foot-diameter 
(2.4 m) steel pipe liner. 
The tunnel was construct-
ed by the San Francisco 
Public Utilities Commis-
sion (SFPUC) to provide 
redundancy with the 
existing Crystal Springs 
pipeline and improve 
seismic reliability for 
delivery of drinking wa-
ter to San Francisco and 
much of the Peninsula. 

NCSBT was also one of the first major projects 
in the $4.6 billion Water System Improvement 
Program (WSIP). Jacobs Associates led the proj-
ect’s construction management (CM) team. 

The tie-in and completion process for the tun-
nel moved efficiently and at a rapid pace. In 
January 2011, the project completed the criti-
cal second shutdown to tie NCSBT to 
the existing system. While the shut-
down was in progress, the overall 
water transmission system for the 
Bay Area had very little redundancy. 
Therefore, even though the City of 
San Francisco undertook proactive 
maintenance of the water treat-
ment facilities that would be relied 
upon during the shutdown, it was 
the riskiest shutdown in the WSIP program. 
The contractor (a joint venture between M.L. 

Project update by Sarah Wilson, PE

New Crystal Springs Bypass Tunnel Achieves Final Completion

Construction of the Port Mann Main Water Sup-
ply Tunnel for Metro Vancouver got underway 
this spring. The joint venture of McNally and 
Aecon, both Canadian construction companies, 
mobilized to the South Shaft site in May and 
began construction of the shaft using slurry wall 
techniques in late July.

The project consists of two slurry wall shafts, 
one on either side of the Fraser River, with a 
1-kilometer (0.6 mi) tunnel drive between them. 
Jacobs Associates’ services include review of the 
preliminary design and confirmed alignment, 
detailed design of shafts and tunnel, and engi-
neering services during construction. 

Aside from some keyway reinforcement where 
the tremie slab ties in with the slurry walls, the 
slurry wall panels are unreinforced. This design 
approach was chosen to minimize the influence 
of the walls on the permanent (reinforced) lin-

ing during a maximum credible earthquake  
(MCE) event.

The South Shaft site presents several challeng-
es, including artesian groundwater pressures 
at depth in the shaft. The artesian pressures 
prompted the design team to both elevate 
the working platform for the shaft and place 
minimum density requirements on the slurry 
material. To date, panel excavation has been 
without incident and no significant infiltration 
of groundwater at depth has been detected.

The full spectrum of geology, from clay to boul-
ders, is being encountered. A hydromill (new 
Bauer MC128) is being used to excavate the 
slurry wall panels after excavation through the 
top 4–5 meters (13–16 ft) of fill and surficial or-
ganic deposits with a clam bucket. The hydromill 
excavates through the two upper soil units, 
which are predominantly sands, then through till 

Project update by Andrew McGlenn, PE, SE, PEng

Port Mann Goes to Construction

In September, the Seattle office 
brought Kerellos Youssef on 
board as a Staff Engineer. Kerel-
los has seven years of experi-
ence in structural analysis and 
cost estimating and graduated 
with a BS in Civil Engineering 
from Zagzig University in Egypt.

Sam Swartz, PE, has 
more than 13 years of civil 
engineering experience. 
He has developed exper-
tise in bolted and gasket-

ed, precast concrete segmental 
lining systems. Sam is currently 
providing design support during 
construction for the University 
Link Light Rail Project in Seattle, 
Washington, and preliminary 
design support for the Ottawa 
Light Rail Project in Ottawa, 
Ontario, Canada.

Renee Leslie, PG, has 16 years of 
experience in construction man-
agement, specializing in grouting 
and geotechnical management. 
She is currently serving as proj-
ect manager on New York City’s 
Metropolitan Transit Authority 
(MTA) Independent Engineering 
Consulting Services contract, for 
which Jacobs Associates is pro-
viding oversight on all of MTA’s 
tunnel projects. 

recognition

William (Bill) Gates, PhD, PE, 
presented a paper at the Associa-
tion of Engineering Geologists 
National Meeting in September, 
titled “Boundary Dam Transform-
er Banks Rockfall Mitigation Proj-
ect, Metaline Falls, WA.”

Bill Edgerton, PE, was a contribut-
ing author to The ITA Contractual 
Framework Checklist for Sub-
surface Construction Contracts, 
which was recently published by 
the International Tunnelling Asso-
ciation’s (ITA) Working Group 3. 

The ITA Working Groups provide 
international design and construc-
tion procedures for tunnels. The 
Working Group 3 checklist docu-
ment identifies the key contractual 
practice areas that are fundamen-
tal for ensuring the success of sub-
surface construction projects. 

Bill was also a panelist at the 
Dispute Resolution Board (DRB) 
Foundation Conference in Seat-
tle in September. The topic was 
“Ethics in the World of DRBs.”

Michael McRae, PE, GE, taught 
a short course titled “Break-
throughs in Tunneling” at the 
Colorado School of Mines in Sep-
tember. His topic was the “New 
Austrian Tunneling Method.”

In September, Sarah Wilson, PE, 
guest lectured on the New Crystal 
Springs Bypass Tunnel project to 
the “Introduction to Geological 
Engineering” class at the Univer-
sity of California, Berkeley.

Isabelle Pawlik, PE, has 
more than 15 years of 
experience in the design 
and project management 
of large underground 
engineering projects. Most 
recently, she served as project 
engineer and lead tunnel designer 
on the Bay Tunnel project in San 
Francisco, California, and is cur-
rently providing engineering sup-
port during construction for this 
project.

Rick Vincent, PE, is based out 
of Boston and has more than 16 
years of experience managing 
and designing underground proj-
ects of all types, including tun-
nels, shafts, and chamber designs 
in both soil and rock. His project 
experience comprises transpor-
tation, water, wastewater, heavy 

and light rail, bus rapid tran-
sit, and high energy physics 
linear accelerator projects. 
He is currently serving as  
the program management 

structural lead for the Anacostia 
River Tunnel on the DC Water’s 
$2.7 billion Clean Rivers Project. 

Leslie Pawlik

The Seattle Claims Group wel-
comed Robert Baldwin as a 
Senior Project Consultant in 
September. Robert has 13 years 
of experience in program man-
agement, construction manage-
ment, and risk management. Most 
recently, he provided program 
management on major capital 
improvement projects, which 
included GC/CM procurements 
and LEED Gold certification. He 
holds MS and BS degrees in Con-
struction Management from the 
University of Washington.

Hot Firm Recognition
Every year, ZweigWhite recognizes the 
top 200 fastest-growing architecture, 
engineering, and environmental consulting 
firms on the basis of percentage growth and 
dollar growth with The Zweig Letter “Hot 
Firm List.” Over the years, the “Hot Firm” 
designation has become synonymous with 
success in the industry. Jacobs Associates 
is thrilled to announce that this year the 
firm once again was ranked on the list. 
Congratulations to the entire firm!

Shank Co. and Balfour Beatty) 
and the CM team worked 24-
hour days during the shutdown, 
enabling completion in 12 days 
instead of the 48 days allotted 
in the original schedule. The 
successful tie-in was appreciated 
by all levels of the SFPUC, and 

allowed the 
City to begin partial utilization 
of the new tunnel and pipeline 
much earlier than anticipated. 

The project team then com-
pleted installing the remaining 
concrete structures, as well as 
the mechanical and electri-
cal equipment. The team also 

successfully completed start-up and testing, 
achieving Final Completion on August 12, 2011.  

Since achieving Final Comple-
tion in August, the team has 
been completing the remain-
ing closeout items. There were 
no significant environmental 
impacts or public complaints 
throughout the project. There 
were no outstanding claims at 
Final Completion. The project 

was under budget and completed without any 
time extension, and the lessons learned on  
NCSBT are being implemented throughout  
the WSIP program. The intergrated CM team 
includes Jacobs Associates staff, two SFPUC  
staff members, and 11 subconsultants. 

Sarah has more than 12 years of combined 
experience in design and construction manage-
ment. She served as construction manager on 
the New Crystal Springs Bypass Tunnel project.

The Well-Connected consortium was an-
nounced as the successful tenderer for the 
New Zealand Transport Agency’s (NZTA) 
Waterview Connection project on August 19, 
2011. The consortium includes New Zealand 
and international companies (Fletcher Con-
struction, McConnell Dowell Constructors, 
Obayashi Corporation, PB New Zealand, Beca 
Infrastructure, and Tonkin & Taylor) and five 
suballiance partners and contractors (SICE, 
Wilson Tunnelling, Downer EDI Works, Boffa 
Miskell, and Warren & Mahoney). Jacobs As-
sociates provided tunnel consulting services 
to NZTA during preparation of the minimum 
requirements for the tenders, and then served 
as NZTA “embeds” on the two tender teams 
competing for the project. Well-Connected 
will now enter into an alliance with NZTA to 
deliver the project, and Jacobs Associates is 
slated to continue tunnel engineering services 
for the alliance.

The project, to be finished by 2016, 
will complete one of the key links 
in the Western Ring Route around 
Auckland by connecting the South-
western Motorway (SH20) to the 
Northwestern Motorway (SH16). 
This will provide a 48-kilometer 
(30 mi) motorway alternative 
to ease pressure on SH1 and the 
Auckland Harbour Bridge.

The Western Ring Route is one of seven Roads 
of National Significance (RoNS), identified by 
the government as vital to enabling economic 
growth in New Zealand by moving people and 
freight between and within major population 
centers more safely and efficiently.

Together with NZTA, Well-Connected will be re-
sponsible for constructing nearly 5 kilometers (3 
mi) of new motorway. This includes tunnels and 

interchanges that will connect the Southwestern 
and Northwestern motorways. More than half of 
the new motorway will be underground— 
traffic will drive through two 3-lane tunnels. 
This will be a first for New Zealand.

NZTA ran the competitive alliance tender  
process in parallel with its pursuit of statutory  
approvals for the Waterview Connection Proj-
ect from the Board of Inquiry. The Agency 

received the final nod to go ahead in July.  
Progressing the tender procurement and  
statutory approvals in parallel saved up to  
a year on the program.

Victor is a principal and the Australasian  
regional manager. During the tender stage,  
he served as an NZTA embed to one of the  
tender teams, developing tender design  
and providing review of tunneling works.

project update by  Victor Romero, CPEng, PE

Waterview Connection Project
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and clay deposits, a 
cobble layer (which 
contains a few boul-
ders), and more 
mixed ground. The 
final 3–4 meters 

(10–13 ft) of the shaft panel excavation are in 
hard clay. At this point, the panels have been 
excavated to a depth of 68.8 meters (225 ft).

Both shafts are utilizing “ground replacement” 
in lieu of jet grouting. A rectangular block of 
panels at the break-out and break-in zones will 
be constructed with the hydromill and back-
filled with a low strength (5 MPa) concrete 
mix. As of August 2011, three of the break-out 
panels had been constructed, along with two 
of the primary shaft panels at the South Shaft.

Construction of the South Shaft is scheduled for 
completion by the summer of 2012. Tunneling, 

using a 3.5-meter-diameter (11.5 ft) earth pres-
sure balance tunnel boring machine, will then 
commence. Project completion is slated for the 
end of 2014.

Andrew is an associate in the Seattle office with 
14 years of structural engineering experience. 
He serves as project manager and engineer of 
record for design and construction phases of the 
Port Mann Tunnel and shafts.

The construction 
team successfully 
overcame several 

challenges.

The project was 
under budget  

and completed 
without any  

time extension.
Installation of the steel pipe.  
© San Francisco Public Utilities Commission; Katherine Outiel

View of the South Shaft 
site looking west.

Formwork for the South Shaft panels and ground 
replacement blocks being constructed. Fifteen-foot EPB-TBM being assembled at the bottom of Ravenswood launch shaft.

Central Outfall Sewer after rehabilitation.
A section of steel  formwork 
set inside the existing COS.

Tunnel alignment and surrounding highway connections.

Looking southbound  
along tunnel. 



Underground construction projects are 
inherently complex and risky, involving 
unknown geology and congested work con-
ditions that can increase cost and duration. 
The design approach taken and the use of 
suitable contract clauses can help reduce 
these impacts, but success also depends on 
how the contract is packaged. Contract pack-
aging is the division of a project’s work scope 
into separate contracts based on consider-
ations similar to those used for selecting the 
delivery method. The intended result is an 
overall package that reflects the functional 
requirements of the owner and stakeholders, 
while attracting competitive bids from the 
contracting community.

For most tunneling projects, the contract pack-
aging approach becomes a trade-off between 
two sets of competing interests: (1) construc-
tion schedule versus community disruption 
(i.e., the project will be completed faster if 
there are more access points such as shafts/
portals, but access points impact the commu-
nity); and (2) contract size versus contractor 
interface (i.e., contractor interference can be 
avoided by making one large contract, but  
that tends to limit competition).

For large tunnel construction projects, there 
are usually many possible contract package 
configurations, due both to the scope of work 
and the fact that larger projects usually involve 
multiple disciplines, the coordination of which 
should be considered in the contract package 
process. Because of the many options avail-
able, the designer and owner must identify the 
key components of a project and the possible 
contract package combinations early in the 
design process. 

Based on experience gained on several proj-
ects, the following approach is recommended:

•	 Determine project’s work scope and  
specific components

•	 Ascertain owner and stakeholder  
requirements

•	 Develop a list of evaluation criteria

•	 Draw up initial contract packaging options, 
including a preliminary screening process

•	 Circulate initial results to decision makers

•	 Conduct a contract packaging workshop,  
and engage an experienced facilitator 

•	 Document results of the workshop,  
including follow-up actions

•	 Ensure the recommended contract  
packaging strategy is still compatible  
with proposed contract delivery methods

•	 Proceed with or complete the design on the 
basis of agreed-upon packaging and delivery 
strategy

•	 Include contract packaging outcomes  
in the program master schedule for  
both design and construction

In many cases, a decision is made based on 
what is needed without a lot of study. The 
above contract packaging process incorporates 
an “as objective as possible” evaluation of  
criteria. The result is a solution that can be  
logically and objectively justified, if necessary, 
to the various stakeholders.

Gregg is a senior associate in the Seattle office. He 
is currently working on the final design phases of 
the North Link and Gorge 2nd Tunnel projects.

The American Society of Civil Engineers 
(ASCE) recently announced that two out of the 
five finalists for its 2012 Outstanding Civil 
Engineering Achievement (OCEA) award are 
projects with Jacobs Associates’ involvement: 
the Lake Nacimiento Water Project in San Luis 
Obispo, California, and the Willamette River 
CSO Tunnel Program in Portland, Oregon. 

The Lake Nacimiento Water Project 
consists of an intake structure and 45 miles 
(72 km) of cross-country potable raw water 
transmission pipeline supplying raw water 
to existing potable water treatment plants. 
Jacobs Associates (serving as a specialty 
trenchless subconsultant to the Black & 
Veatch/Boyle Engineering team) provided 
a preliminary design report, including 
construction methods and alternative align-
ments, geotechnical data reviews, drawings, 
specifications, and cost estimate reviews for 
six trenchless crossings utilizing horizontal 
directional drilling (HDD). For the Lake Intake 
portion of the project, Jacobs Associates pro-
vided construction engineering design for the 
contractor, including design of a deep shaft.

The Willamette River Combined Sewer 
Outflow (CSO) Project is part of a compre-
hensive program implemented by the City of 
Portland to reduce sewer overflows and is di-
vided into the West Side and East Side CSOs. 
These two exceptionally large and technically 
challenging wastewater projects pass through 
central Portland. Jacobs Associates has pro-
vided design, construction engineering, and 
construction management services on most  
of the key components in the CSO program.  

The final ASCE OPAL Award will be an-
nounced at the OPAL Gala on March 22,  
2012, in Washington DC.
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Judy Jones said it best while being interviewed 
by a television reporter for the ABC Atlanta 
news: “For miners, the most important day on 
any tunnel job is when the TBM holes through.” 

Ms. Jones should know. As the engineering and 
records division manager for the Cobb County 
Water System, she oversaw the successful Chat-
tahoochee Tunnel Project, and now the South 
Cobb Tunnel Project located in Austell, Georgia.

On March 14, 2011, South Cobb achieved  
a major milestone nine months ahead of  
schedule, as the 27-foot-diameter (8.2 m)  
Herrenknecht hard rock tunnel boring ma-
chine (TBM) holed through. This completes 
the 12,890-foot (3,898 m) drive. Line and 
grade for the portal were within an inch.  
Operations to concrete-line approximately  
72 percent of the tunnel are now underway.

This early tunnel completion has accelerated 
the schedule for all other aspects of the project. 
Five intakes connect the tunnel to the existing 
sewer system. Four consist of drill-and-blast 
adits and chambers. The fifth tunnel was com-
pleted with an 8.5-foot-diameter (2.6 m) Jarvis 
TBM. It was a major coup for the project when 
ground conditions allowed the small TBM to 
travel the full distance for the tunnel and drop 
chamber. Early speculation had been that con-
ditions would deteriorate, forcing removal of 
the TBM as early as a third of the way through 
the drive and subsequently requiring comple-
tion with a drill-and-blast operation.

The chambers each have two raise-bore shafts 
for vent and drop pipes. One raise bore, con-
crete lining for the chamber, and the Hobas 
pipe installation for the Sweetwater Intake 
have yet to be completed. In the remaining 
intake tunnels, Hobas pipe has been installed. 
A subcontractor is working on the surface 

structures at the intake sites. Two of the units 
are substantially completed.

Progress at the Influent Pump Station has been 
impressive. When the primary contractor com-
pleted the drill-and-blast excavation for the 
original shaft, the result was a 112-foot-diame-
ter (34.1 m) by 200-foot-plus (61 m) deep hole 
in the bedrock. To date, the subcontractor has 
completed all 23 lifts for the interior wet well 
walls and 19 lifts for the exterior, perimeter 
walls. The electrical building has also been 
erected. Mechanical and electrical compo-
nents are being installed daily. 

The construction management team of Parsons/
Jacobs Associates is proud to be serving a part 
in this second major tunnel project for Georgia’s 
Cobb County. Hopes are high that the tunnel 
will be in service a year ahead of schedule.

Dwayne brings more than 18 years of field 
experience to the South Cobb project and 
serves as chief inspector on the construction 
management team.
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industry a robust package of claims and dispute resolution services.
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Getting the Right Contract Package
OCEA Nominations

Project update by Heather Stewart, PE

Sunnydale’s TBM “Lisa” Breaks ThroughJacobs Associates Welcomes William C.B. Gates

After workers cut out and removed the re-
ceiving shaft’s sheet pile wall, “Lisa,” the 
Sunnydale project TBM, advanced the final 
few inches and broke through the jet-grouted 
ground and into the Bayshore Shaft. This com-
pleted excavation of the Sunnydale Auxiliary 
Sewer for the San Francisco Public Utilities 
Commission. The combined sewer tunnel, 
designed to mitigate flooding within the Visi-
tation Valley community of San Francisco, is 
an approximately 4,000-foot-long (1,220 m) 
tunnel. It was excavated using three different 
tunneling technologies: conventional mining, 
a tunnel boring machine (TBM) drive, and a 
microtunnel drive. Super Excavators Inc. (SEI) 
is the contractor. Jacobs Associates provided 
tunnel design and engineering support for con-
struction of the sewer. 

The TBM portion of the align-
ment is 3,058 feet long (932 
m), with a finished internal 
diameter of 12 feet (3.7 m) 
and an excavated diameter 
of 13.9 feet (4.2 m). It was 
excavated using a factory 
refurbished Caterpillar earth 
pressure balance machine. 
The TBM was launched in mid-May 2011 and 
holed out on September 22, 2011. 

The TBM went through two major ground 
transitions—from soft ground to rocks of 
the Franciscan Complex, then back into soft 
ground. This required the machine to exca-
vate a large range of ground conditions. The 
tunnel has low ground cover, varying between 
approximately 15 and 50 feet (4.6 and 15.2 
m), and maximum groundwater pressures of 
1 bar. Immediately after the TBM transitioned 
out of the Franciscan Complex, it entered the 
Caltrain right-of-way at the Bayshore Station, 
where difficult mining conditions were pres-
ent—shallow ground cover of only 20 feet (6 
m) consisting of loose fill, peat, and Bay Mud 
located below the water table. The TBM was 
able to undercross four sets of tracks within 
the 110-foot-wide (33.5 m) Caltrain ROW in a 

13.5-hour extended night/weekend 
drive with less than 0.75 inch (19 
mm) of track settlement. Once the 
TBM transitioned into the predomi-
nantly Colma Sand at the Caltrain 
right-of-way boundary, it excavated 
the final 860 feet (262 m) of the 
alignment in just 9 days. 

In addition to the TBM drive, the 
Sunnydale project included a 
630-foot-long (192 m) microtunnel 
drive. Fiber reinforced thermosetting 
resin jacking pipe was used, with an 
internal diameter of 83 inches (2,110 
mm) and an outside diameter of 89 
inches (2,260 mm). The microtunnel 
was advanced through Colma Sand, 

residual soil, and Fran-
ciscan Complex over a 
17-day period. The aver-
age daily production rate 
was approximately 40 
feet (12 m).

To connect the auxiliary 
sewer into the existing 
Sunnydale Transport/

Storage Box, a 75-foot-long (23 m), 
oversized horseshoe-shaped tunnel 
was conventionally mined between 
the end of the TBM launch trench and 
the box. This excavation took place 
over approximately 32 days. Excava-
tion was through jet-grouted Bay Mud 
ground and was completed using a 
mini-roadheader.

The contractor is on track to finish  
the original contract before the end  
of 2011, ahead of schedule. 

Heather is a senior staff engineer  
in the San Francisco office and  
has served as the full-time design  
representative on an integrated  
construction management team  
at the project site.

Jacobs Associates is recognized as the go-to 
firm for underground work, but in some mar-
kets and to some clients, we’re known for a lot 
more. A number of our lesser-known services 
augment tunnel work, but the rest have arisen 
out of being responsive to our customers. No 
matter the type of work we’re performing—be 
it dispute resolution on piers and runways, rock 
face mapping of a highway slope, or design 
and construction management of landslide 
remediation measures—the real service we’re 
providing is an understanding our clients’ geo-
tech/structural/civil engineering needs.

It takes the collaboration of several engineering 
disciplines to design a complete tunnel project. 
Our growing company now boasts experts in 
blasting design, BIM, 3D surveying, industrial 
pavement evaluation/design, and geo-modeling. 
We need this expertise to provide complete  
project designs and construction management 
for these tunnels. However, each of these areas 
can also be a stand-alone offering.

We listened to our clients, and in response 
Jacobs Associates has become more of a full-
service firm. Our staff members now manage 
property acquisition along tunnel alignments, 
and conduct property assessments prior to ex-
cavation. We self-perform site and subsurface 

investigation, so we can predict 
the geologic environment for tun-
nels and other heavy civil projects. 

For example, water control 
(dewatering) and excavation 
shoring are often required dur-
ing construction of tunnels. This 
need has now become a dedicated 
set of services in Jacobs Associ-
ates’ Pacific Northwest region, 
where we design dewatering and 
shoring measures for large ex-
cavations, provide consulting to 
heavy civil firms, and often work 
directly for contractors.

Because we are the “practical solution firm,” 
contractors turn to us for innovative designs. 
This has always been part of our history, going 
back to the 1950s when Don Jacobs pioneered 
muck-handling schemes for challenging site 
constraints. Eventually Jacobs Associates also 
began providing construction claims services 
to contractors. The evolution has continued, 
and we now provide claims prevention and 
dispute resolution services to owners as well.

For railroad owners, in addition to rehabili-
tation or modification of the hundreds of 

tunnels (often more than 
a century old) on their 
active lines, we deliver geo-
technical engineering for 
embankment and hillside 
problems that occur on 
their systems. We also get 
calls for bridge pile support 
design and rapid slope sta-
bilization design. Our latest 
railroad job was an emer-
gency call to visit an eastern 
Montana site to assist the 
railroad’s in-house team 
with pile design to stabilize 

a sliding bridge pier. We are often asked to 
respond within 24 hours’ notice, or work 
under “live track” conditions for our railroad 
clients, because that is what it takes for them 
to maintain their businesses.

Maintaining our business means evolving to 
remain responsive to our clients’ changing 
needs. So when people ask me if all Jacobs 
Associates does is tunnels, I just smile before 
letting them know that we do so much more.

Principal’s Message by Frank Pita, PE, LHG

More than Just Tunnels

Frank is a principal based 
out of our Seattle office and 
has extensive subsurface 
experience in geotechni-
cal and hydrogeological 
projects in the Western 
United States. He is an 
active member of several 
engineering organizations, 
and has published over 20 
technical papers on civil 
and geotechnical engineer-
ing topics.

Jacobs Associates is excited 
to welcome William C.B. 
Gates, PhD, PE, CEG, as a 
Senior Associate to our Se-
attle office. Bill is a retired US 
Army Special Forces (Green 
Beret) officer and special-

izes in geotechnical engineering, geological 
engineering, and hydrogeology. He has 
more than 44 years of practical, hands-on 
experience dealing with various engineering 
geology and geotechnical problems world-
wide. These problems have covered a wide 
range of interrelated geological and geotech-

nical specialties, including rock mechanics, 
rock slope engineering, construction blast-
ing, hydrogeology, fluvial geomorphology, 
soils engineering, instrumentation, and site 
characterization.

Bill is nationally recognized for his rock slope 
and blasting expertise and is often honored by 
invitations from the Association of Engineer-
ing Geologists to conduct one- and two-day 
short courses on rock slope engineering de-
sign and blasting. Bill’s additional expertise 
includes photo-geologic terrain and fracture 
trace analysis, fracture flow, and fracture 

mechanics. He developed and published the 
Hydro-Potential Value (HP-value) technique, 
which is a method to semiquantitatively evalu-
ate rock fracture characteristics and predict 
well yield, specific capacities, seepage, and 
no-flow conditions.

Bill is currently the project manager and 
principal rock engineer on Seattle City Light’s 
Boundary Dam Rockfall Mitigation in Meta-
line, Washington, and is leading his team in 
geological mapping, drilling, sampling, rock 
mechanics testing, kinematic stability analysis, 
and design and installation of rock anchors.

The TBM went 
through two 

major ground 
transitions.

The cast-in-place fillets at the bottom of  
the wet well in the Influent Pump Station.

Hole-through in front of an appreciative crowd on March 14, 2011.

Preparing for the microtunnel 
launch at the Bayshore Shaft.

The Sunnydale TBM holes 
out at the Bayshore Shaft.

awards

Muck Bucket Muck Bucket Muck  Bucket Muck bucket

The East Boston Branch 
Sewer project was recently 
recognized as “Trenchless Proj-
ect of the Year” by Trenchless 
Technology. Jacobs Associates 
served as technical reviewer 
on the East Boston Sewer 
project, which won in the New 
Installation category. The 
Portsmouth Force Main proj-
ect in Portland, Oregon, was 
also recognized by Trenchless 
Technology with an Honorable 
Mention in the New Installation 
category. Jacobs Associates 
provided preliminary and final 
design services on the project. 

The Cal Park Hill Tunnel Reha-
bilitation and Pathway Project 
in Marin County, California, was 
recently named a “Public Works 
Project of the Year” by the 
American Public Works Asso-
ciation (APWA) and received a 
“Project Achievement Award” 
from the Construction Manage-
ment Association of America 
(CMAA). The project has now 
received a total of six awards. 

The APWA award was present-
ed at the International Public 
Works Congress & Exposition 
in Denver, Colorado on Sep-
tember 19, 2011, and the CMAA 
award was presented at the 
National Conference & Trade 
Show in Washington DC on 
November 8, 2011.

The San Francisco Section of 
the American Society of Civil 
Engineers (ASCE) recently hon-
ored the New Crystal Springs 
Bypass Tunnel (NCSBT) with 
the “Large Project of the Year” 
award at the San Francisco 
Section Annual Meeting on 
September 22, 2011. The award 
was accepted by Julie Labonte, 

Director of the Water System 
Improvement Program at the 
San Francisco Public Utilities 
Commission. She also won the 
award for Outstanding Engi-
neer in the Private Sector.

Cal Park Team at the APWA Awards (left to right): Ernest Klock 
(County of Marin), Dave Bernardi (Consultant for County of 
Marin), Erin Clarke (Jacobs Associates), and John Maher (Aecon).

NCSBT integrated team of City staff and Jacobs Associates 
celebrates ASCE award. Left to right: Blake Rothfuss and Mun 
Wei Leong (Jacobs Associates), Frank Greguras (Arup), Sam 
Young (SFPUC), Sarah Wilson (Jacobs Associates), Brad Wilson 
(SFPUC), and Mario Valdez (SFPUC). 
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