
Water Conveyance 
Tunnels

WSP USA’s achievements over more than 
a century cover every aspect of tunnels in 
hard rock, soft ground, mixed-face conditions 
and under water, including immersed tube 
strutures. From program management to 
design to construction management, we 
serve clients in the water, utilities, scientific 
research, power and energy industries. Our 
designs have resulted in record-setting 
advances with tunnel boring machines 
and we have employed innovations such 
as earthpressure-balanced and slurry-face 
tunneling techniques and fiber-reinforced 
concrete liners.

With cities around the world eager to clean up 
their waterways and secure the water supply 
needed for prosperity and growth, WSP has 
responded with appropriate engineering 
solutions. We design and manage construction 
of water-supply tunnels, combined sewer 
overflow (CSO) tunnels and offshore outfalls, 
and deep shafts in all ground conditions. 
Particular WSP strengths include ground 
improvement to protect surrounding 
structures, tunneling in gassy or contaminated 
ground, and seismic engineering that keeps 
water tunnels operable in the event of 
earthquake or other disasters.

GEOTECHNICAL AND GEO-ENVIRONMENTAL INVESTIGATIONS 
AND INSTRUMENTATION MONITORING

Subsurface investigations are planned, observed and 
interpreted by WSP’s in-house geotechnical staff. The latest 
developments in the field and the most acceptable standards 
are used in the course of the work. WSP’s expertise in the 
planning, inspection and implementation of geotechnical 
investigations is well-known and we have been setting 
the standards for the industry in this field. A major task 
in the geotechnical work performed for tunnel projects 
is the preparation and implementation of a geotechnical 
instrumentation program. The key elements of the program 
include testing of rock bolts and soil anchors, and monitoring of 
vertical and horizontal ground deformations and groundwater 
levels during and after construction. 

TUNNEL CONSTRUCTION ENGINEERING 

Risk analysis and management, constructability review, 
contractor-type estimating and scheduling, value engineering, 
construction specifications and claims avoidance are 
construction-related tasks often performed by WSP during 
the design stage of a tunnel project. These services result 
in buildable and cost-effective design and timely project 
completion with minimal risk to owners and the public. 
In addition, construction management activities are also 
performed on local projects such as Brooklyn-Staten Island 
water siphon. 

THE TOOLBOX

Our comprehensive toolbox allows us to undertake any 
assignment involving design and construction of tunnels 
and underground facilities. For water conveyance systems, 
such as water supply and CSO tunnels, aqueducts, intake 
and outfall structures, interceptors, trunk pipelines, and 
drainage pipelines, WSP offers complete planning, design, and 
construction management services. 

In addition to geotechnical, structural, and civil engineers, 
the firm has specialists in blasting and vibrations, seismic and 
earthquake engineering, hydrogeologists and groundwater 
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modeling specialists, tunnel security experts, virtual 
design & construction specialists, risk analysis and 
management specialists, and tunnel construction 
experts. Over the years, WSP’s tunnelers have 
contributed to many innovative developments that have 
become industry standards. With a critical mass of over 
200 in-house tunneling professionals, WSP is capable of 
completing the design and construction management of 
tunneling projects on-time, within budget and according 
to the highest quality standards. Experts in tunneling, 
WSP remains at the vanguard of technology. 

PROJECT SAMPLES

Outfall Tunnel, Massachusetts
Boston Harbor’s effluent outfall tunnel is the terminal 
facility for the discharge of treated wastewater from the 
Massachusetts Water Resources Authority’s Deer Island 
sewage treatment facility. The treatment plant was 
designed and constructed in response to a federal court 
order to improve water quality in the Boston Harbor. 
The tunnel consisted of a 25-foot diameter, 50,000-foot 
long outfall excavated in rock, with a 30-foot diameter, 
400-foot deep onshore shaft. Fiftyfive drilled riser shafts 
connect the outfall tunnel to the ocean bottom diffuser 
caps. WSP was retained to provide: 

—  Geotechnical and offshore geophysical survey 
services

—  Preparation/implementation of the marine drilling 
program

—  Hydraulic analysis of the outfall system

—  Historical and archaeological survey

—  Oceanographic analysis

—  Preparation of final design, drawings, specifications 
and cost estimates for the outfall tunnel, diffusers 
and risers

—  Start-up, operations and maintenance planning

—  Construction bid support services

West Side and East Side CSO Tunnels, Oregon
WSP led a team to provide preliminary and final design 
of the West Side and East Side combined sewer overflow 
tunnels — a 3.4-mile-long, 14-foot inside diameter 
soft-ground tunnel (West Side) and a 5.5-mile-long, 
22-foot inside diameter soft-ground tunnel (East Side). 
Challenges included the siting of seven large-diameter 
(up to 62 feet) shafts in highly populated areas and 
constructing them within small work areas while 
minimizing community impacts. Shaft excavations 
used slurry walls for initial ground support. Using a 
qualification based approach to select a contractor with 
a cost-reimbursable, fixed-fee contract as the project 
delivery method ensured the successful completion of 
a large and complex public works project on time and 
below budget. Steel-fiberreinforced concrete segments 
for the tunnel lining reduced lining cost and was the 
first such use in the United States for a final lining. 

Water Siphon, New York
WSP provided construction management services for 
a new water siphon under New York Harbor between 
Brooklyn and Staten Island. The replacement of two 
outdated shallow buried water mains was necessary 
to deepen the anchorage channel of the harbor. The 
New York region’s ports were preparing for the a large 
container ships with deeper drafts that will be using 
the port as a result of expansion of the Panama Canal. 
Tunnel construction consisted of 9,400 feet of 10-foot, 
4-inch inside diameter tunnel built with one pass 
reinforced concrete segments four feet wide and eight 
inches thick. Tunnel mining was performed by an earth 
pressure balance tunnel boring machine (EPBM). The 
EPBM included an airlock to permit intervention to the 
face to inspect the condition and replace cutting tools, 
scrappers or disk cutters. The EPBM encountered mixed-
ground conditions of bedrock and glacial soils and 
transition between different soils along the alignment. 
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