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Abstract 

The Ontario Power Generation (OPG) Niagara Tunnel Project involves the excavation of a 14.4 

m outside diameter hard-rock tunnel 10.4 km in length reaching depths of 140 m below the 

surface. The intake is located in the bed of the Niagara River 1.5 km upstream from the Falls. The 

Project will provide additional water to the existing Sir Adam Beck generating stations that are 

presently operating under capacity. The Design-Build contract was awarded in 2005 to 

STRABAG AG of Austria. Power generation on the Niagara River has a long history, 

commencing in the late 1800’s. The most recent Canadian development was in the 1950’s when 2 

diversion tunnels (15.45 m (51 ft) in outside diameter) and a 1200 MW generating station were 

constructed. The older residents of the City of Niagara Falls clearly remember the disruption 

caused by mucking from 5 large service shafts as these drill and blast tunnels were excavated, 

followed by the movement of trucks bringing concrete for the cast in place tunnel liner. During 

the planning phase for the Niagara Tunnel Project, means of lessening disruption to the City 

residents, and its all important tourism industry, were a major consideration. The environmental 

assessment and the engineering design were undertaken together such that the environmental 

impacts could be minimized by use of appropriate design and technologies. The use of a tunnel 

boring machine was selected as the method of excavation. This minimized the amount of material 

to be excavated, enabled mucking only from the outlet portal (and thus avoiding trucking of muck 

throughout the City) and eliminated the requirement for service shafts to deliver concrete and 

ventilation. To further address concerns of the local municipalities, a Community Impact 

Agreement was signed. This agreement provided some compensation to the municipalities for the 

construction impacts, and provided a mechanism to address transportation, municipal services, 

tourism issues and citizen concerns arising from the Project. For a Project of this size, a number 

of environmental approvals are required. Some of these were obtained by OPG, and its 

predecessor Ontario Hydro, prior to construction, including the environmental assessment and 

authorizations under the Federal Fisheries Act. For the on site construction activities, the 

Contractor, STRABAG, has been required to obtain certificates of approval for water treatment 

and operation of a concrete batch plant, as well as permits to take water and to work in the bed of 

the Niagara River. The major environmental issues STRABAG has been required to address to 

date are the treatment of the water being pumped from the tunnel and fugitive dust sources. 

Innovative methods have been implemented to control these issues. Ongoing diligence is required 

for compliance with the approvals. Tunneling commenced in 2006 and the forecast for Project 

substantial completion is 2011. 
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ABSTRACT: Ontario Power Generation (OPG) awarded the design and construction of the water 
diversion, Niagara Tunnel Project, to STRABAG AG in August 2005. This was approximately 20 years 
from the commencement of studies to investigate the feasibility of expanding hydroelectric power 
capabilities of OPG’s Sir Adam Beck (SAB) generating facilities on the Niagara River. Environmental 
reference documentation commenced in 1989 with the Environmental Assessment report being issued in 
1991.  However, due to economic considerations, the project was put on hold at that time. The project was 
again revisited in the late 1990s and the Environmental Assessment (EA) approval was obtained in 1998. 
Authorizations under the Federal Fisheries Act, as well as work permits under the Ontario Lakes and Rivers 
Improvement Act were also required. The Niagara Tunnel Project is being constructed beneath the City of 
Niagara Falls, Ontario. The potential disruption of such a large project to the City was considered a major 
concern during the EA process. Many of these initial concerns were addressed by implementation of 
tunneling technologies developed in the early 1990s. A Community Impact Agreement was signed 
providing compensation to the host municipalities for project impacts that were anticipated during 
construction as well as providing a mechanism to address transportation, municipal services, tourism and 
citizen concerns. For the on-site construction activities, the Contractor was required to obtain certificates of 
approval for water treatment and operation of a concrete batch plant, as well as permits to take water. The 
primary environmental issues addressed to date are the treatment of tunnel discharge water during 
construction and measures to control dust migration from the tunnel spoil disposal site. Innovative methods 
have been implemented to address these issues. 
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1 INTRODUCTION  
 
The Niagara Tunnel Project involves the mechanized 
excavation of a 10.4-km long, 14.4-m outside 
diameter hard-rock tunnel beneath the City of Niagara 
Falls at depths of up to 140 m. The intake to the 
tunnel is located in the bed of the Niagara River 
approximately 1.5 km upstream from the Horseshoe 
(Niagara) Falls (Figures 1 and 2). Construction 
commenced in 2006. The tunnel is being constructed 
in an urban environment, in one of North America’s 
major tourist centers, requiring significant 
environmental considerations to minimize disruption 
to the City. 
 
2 BACKGROUND 
 
Water from the Niagara River has been used as a 
power source for over 150 years. Initially, the natural 
drop over the Falls was used to power water wheels 
for operating mills. The falls were first harnessed for 
electricity production by the US in 1881 and the first 
plant on the Canadian side was developed in 1892.   
  


Fig. 1.  Project Location  


 


Fig. 2.  Elements and Layout of the Work 







 3


Three plants were built in the vicinity of the falls 
between 1900 and 1906, utilizing the head available in 
the vicinity of the Falls (approximately 50 to 60 m). A 
more sophisticated scheme (the Chippawa-Queenston 
Power Development – now known as the Sir Adam 
Beck 1 Generating Station) was commenced in 1917 
and completed in 1922. Water was diverted from 
above the falls to a location near the end of the 
Niagara Gorge, approximately 12 km downstream, 
where a head of approximately 90 m was available. 
 
The most recent development was in the 1950s when 
the Sir Adam Beck (SAB) 2 facility was constructed.  
This consisted of two diversion tunnels and a 
1200 MW generating station.  These SAB2 tunnels 
are 15.5 m outside diameter (51 ft) and were 
constructed by drill and blast techniques. The older 
residents of Niagara Falls remember the disruption 
caused by mucking from five large construction shafts 
located in the City, as the drill and blast tunnels were 
excavated, with trucks removing the spoil and 
supplying concrete for the cast-in-place tunnel liner.  
 
In the 1990s, the SAB 2 generating station equipment 
was upgraded such that it could utilize additional 
water diversion capacity. The Niagara Tunnel Project 
will provide an additional diversion capability of 500 
m3/s to increase average annual energy output by 
about 1.6 billion kilowatt-hours, sufficient to power 
160,000 homes. 
 
Table 1 provides a summary of capacities of the 
existing and new SAB facilities. 
 
3 PLANNING PHASE 
 
Studies commenced in the mid-1980s to explore the 
feasibility of further power development at the SAB 
site. At that time, the proposed Niagara River 
Hydroelectric Development (NRHD) consisted of two 
diversion tunnels and a new underground powerhouse.  
The environmental assessment and the preliminary 
engineering design were undertaken together such that 
the environmental impacts could be minimized by use 
of appropriate design and technologies. The 
environmental studies were commenced in 1989 and 
the environmental assessment (EA) document was 
submitted to the Ontario Ministry of the Environment 
(MOE) in March 1991.  
 
The major issues identified at that time included:  
• effects on tourism 
• disruption to the local community 
• handling of excavated material 
• dust and noise levels 


• effects to surface and groundwater 
• destruction of fish habitat and protection of natural 


areas.  
 
Consequently, the use of a tunnel boring machine was 
selected as the preferred method of tunnel excavation. 
New TBM tunneling technologies enabled: 
• minimizing the amount of material to be excavated 
• mucking from the outlet portal (tunnelling from 


downstream to upstream)  
• eliminating the need for intermediate service shafts 


for mucking and delivery of concrete and for 
ventilation requirements. 


 
The NRHD project was put on hold during the mid 
1990s due to economic considerations.  It was 
reactivated in 1998 and the EA was approved at that 
time.  Again, however, the project was stalled by 
electricity market restructuring. With renewed 
provincial power requirements and an increasing 
desire for use of green energy sources, the Ontario 
Government provided the approval to commence the 
proposal process for Phase 1 of the project in 2004. 
Phase 1 involved the construction of one diversion 
tunnel now called the Niagara Tunnel Project.  
 
During the planning phase, OPG obtained, or 
commenced the application process for, the necessary 
environmental approvals required for the construction 
of the tunnel. Some approvals were directly the 
Contractor’s responsibility to obtain and therefore 
could only be applied for after the Design/Build 
Agreement had been signed (Table 2). A major risk 
identified at the commencement of the Project was the 
ability to have all approvals in place in a timely 
fashion such that the construction schedule was not 
jeopardized. To date, approvals have not delayed the 
Project. 
 
The Fisheries Act approvals were obtained by OPG in 
1995. Two approvals were required: one under 
Section 32 of the Act allowing for in-water blasting of 
the tunnel Intake Channel in the Niagara River and the 
second approval, under Section 35 (2), allowed for 
destruction of fish habitat.  Due to the length of time 
since the initial authorizations were obtained, these 
approvals have been amended three times including 
extending the expiry date of the approval.  The 
Section 35(2) Authorization came with a number of 
conditions.  The two most onerous consisted of an 
assessment of methods to limit fish entrainment into 
the tunnel and undertaking of a compensation plan for 
the loss of the fish habitat destroyed within the 
Niagara River during construction and operation of 
the tunnel. 
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Table 1.  Diversion and Generation at the Sir Adam Beck Complex 
 


 Diversion Conveyance 
Diversion Capacity 


m3/s 
Station Capacity 


MW 
Annual Energy 


TWh 
Annual Capacity 


Factor 
SAB1 Open cut canal 


20 km long 
600 472 2.6  


SAB2 2 diversion tunnels 
13.6 m inside diameter 


1200 1480 9.2  


SAB PGS  - 174 -0.1  
Current Totals  1800 2126 11.8 0.63 
Niagara Tunnel 1 diversion tunnel 


12.7 m inside diameter 
500 - 1.6  


Future Totals  2300 2126 13.4 0.72 
 


Table 2. Major Approvals 
 


Approval Key Agency Responsibility 
Environmental Assessment Ontario Ministry of the Environment  OPG 
International Niagara Diversion Treaty, 1950 International Joint Commission, External 


Affairs Canada 
OPG 


Navigable Waters Protection Act Fisheries and Oceans Canada  OPG 
Fisheries Act: Section 32, Authorization of destruction of 
fish by means other than fishing; Section 35(2), 
Authorization for harmful alteration, disruption or 
destruction of fish habitat 


Fisheries and Oceans Canada  OPG 


Work Permits (under Lakes and Rivers Improvement Act, 
and Public Lands Act) 


Ontario Ministry of Natural Resources Contractor 


Permit to take water (PTTW) (construction) Ontario Ministry of the Environment Contractor 
Certificate of Approval (Air and Noise) Ontario Ministry of the Environment Contractor 
Certificate of Approval for an Industrial Sewage Works Ontario Ministry of the Environment Contractor 


 
Table 3.  EA Approval Conditions Applicable to the Niagara Tunnel Project 


 
Condition  Summary of Condition Responsibility 


1.4 Implementation Plan for Phased Construction OPG 
1.6 Compliance Monitoring Program OPG 
1.6 Annual Compliance Monitoring Report OPG/Contractor
1.8 Implementation Plan for Undertaking OPG 


1.10 Notification Procedure for Minor Amendments OPG 
2.1 Establish Reuse of Excavated Materials Committee OPG 
2.2 Reuse of Excavated Materials Report (requirement to reuse as much of the excavated rock 


from the tunnel as viable) 
OPG/Contractor


2.3.1 Submit plan for disposal of excavated materials on OPG lands OPG/Contractor
3.1 Disposal, Monitoring and Contingency Plan for rocks containing naturally occurring for 


Benzene, Toluene, Ethylbenzene and  Xylene (BTEX) 
Contractor 


4.1 Hydrogeology - groundwater mapping  OPG 
4.2 Hydrogeology - groundwater monitoring plan OPG/Contractor
5.1 Construction effects of tunnel and shafts OPG/Contractor
7.1 Documentation of the effects of flow changes  OPG 
7.2 Erosion and Sedimentation Control Plans (and effectiveness of mitigation measures to address 


Total Suspended Solid (TSS) loadings) 
Contractor 


7.4 Assessment of the effects of reduced flows in the lower Welland River to fish habitat and to 
adjacent properties/users 


OPG 


7.5 Demonstration that hydraulic grade line in Welland River will remain within present range 
and not reduce sediment carrying capacity 


OPG 


8.2 Noise Reassessment OPG 
9.5 Carry out Community Impact Agreement Plans and Programs OPG/Contractor


10.1 Aquatic habitat survey and habitat compensation if applicable OPG 
10.2 Verification of design to limit fish entrainment at intake OPG 
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Several options were examined to limit entrainment at 
the Intake and Fisheries and Oceans Canada [the 
Federal Department of Fisheries (DFO)] was satisfied 
that it was neither practical nor possible to implement 
any of the options.  The evaluation examined the use 
of fish screens, barriers and deterrent devices at the 
tunnel intake. The Intake area within the Niagara 
River is not significant fish habitat. In particular, there 
are no spawning sites in the immediate vicinity.  
However, it was still necessary to provide 
compensation for the loss of fish habitat.  This has 
involved OPG working with the local Niagara 
Peninsula Conservation Authority to implement a 
restoration project of a degraded stream in the City of 
Welland, within the Niagara River watershed.   
 
The EA approval was obtained in 1998 and it, too, 
came with a number of Conditions which required 
addressing prior to the commencement of 
construction. These Conditions are summarized in 
Table 3. As with Fisheries Act approvals, some of 
these could be addressed by OPG prior to award of 
the tunnel contract while others could only be 
submitted after the Contractor provided their means 
and methods of undertaking specific construction 
tasks. Examples of some of the requirements of the 
Conditions are provided below. 
• Condition 2 addressed the management of the rock 


excavated from the tunnel. Re-use of as much of the 
excavated rock as possible was the ultimate goal. A 
committee was developed to examine uses for the 
rock. The surface limestones/dolostones are the 
same as those quarried locally for aggregates. Much 
of the rest of the tunnel is being excavated through 
Queenston shale. This material is the only rock type 
used for brick manufacturing in Ontario. Although 
the particular characteristics of the shale being 
excavated for the tunnel may not be ideally suited 
for bricks, it is hoped, that by blending with shales 
from other locations, this rock can be used in the 
future. To this end, all the Queenston shale is being 
separately stockpiled and not mixed with spoil from 
the other formations. 


• Three of the rock types through which the tunnel is 
passing contain naturally occurring hydrocarbons, 
including benzene, toluene, ethylbenzene and 
xylene (BTEX). Condition 3 required development 
of a plan to manage these excavated rocks to ensure 
there was no harmful runoff to surface waterways or 
leachate to groundwater.  Part of the Design/Build 
Agreement required that the Contractor develop and 
implement a plan to address potential BTEX issues 
(see Section 4). 


• Condition 4 addresses groundwater issues, requiring 
methods to demonstrate that the tunneling activities 


are not significantly affecting local and regional 
groundwater regimes.  Groundwater monitoring 
wells were installed at the incline/decline sections at 
both ends of the tunnel. Monitoring was started a 
year before tunneling commenced to provide an 
understanding of the baseline conditions.  The 
monitoring program will continue through 
construction and into the operational life of the 
tunnel. 


 
One of the other important features of the Project was 
the signing of a Community Impact Agreement with 
the host municipalities to compensate them for 
anticipated project impacts, which included effects to 
tourism, transportation, sewage, water supply and 
other municipal services.  While the agreement 
provided monetary compensation, it also provided for 
heavy construction traffic routes through the City of 
Niagara Falls.  Furthermore, it provided the 
framework for construction monitoring and reporting 
to the municipalities, and identified means to address 
citizen concerns.  To date, for such a large urban 
project, there have been relatively few issues raised by 
the Community.   
 
4. CONSTRUCTION  
 
The Design/Build Agreement was signed in August 
2005 with the Contractor commencing mobilization in 
September 2005.  Permits and approvals requiring 
Contractor input were obtained as required and most 
were in place by the time tunneling commenced in 
September 2006.  Approvals that were solely the 
responsibility of the Contractor were:  
• Permits to Take Water  
• Certificates of Approval for the operation of a 


wastewater treatment system, a concrete batch 
plant, temporary rock crushing facilities, etc. 


 
The main construction related environmental issues 
faced to date relate to: 
• the management of excavated material 
• treatment of water pumped from the tunnel 
• Intake construction in the Niagara River. 
 
4.1. Excavated Material  
 
The limestones/dolostones located at the intake and 
outlet open cuts have been crushed and used either on 
site or taken for nearby highway construction. For the 
rock formations potentially containing petroleum 
hydrocarbons (BTEX), the Contractor’s plan involved 
the storage of these rocks on an impermeable pad and 
testing of any leachate prior to discharge to ensure no 
harm to the receiving environment.  To date, there has 
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been no measurable amount of BTEX in any of the 
leachate samples tested.  The tunneling action heats 
the rock which likely drives off the hydrocarbons.  
Also, the excavated rock is transported from the 
tunnel via a conveyor system where volatilization of 
the hydrocarbons can also occur.  
 
Any of the material not being immediately re-used, 
has been placed on a conveyor and transported to the 
disposal site located across the SAB 2 Canal on OPG 
property, a distance of approximately 250 m from the 
outlet excavation.  The drop site from the conveyor is 
only 300 m from a sensitive tourist destination, the 
Niagara Parks Commissions’ Butterfly Conservatory 
and Botanical Gardens.  In order to avoid nuisance 
dust on the Parks property, the Contractor has 
constructed a dust containment tent at the drop site.   


 


 
 


Photo 1.  Dust Containment Tent, Settling Basin, 
Water Treatment Plant, Outlet Site 


 
4.2 Water Treatment 
 
Groundwater and process water collecting in the 
tunnel invert is pumped to settling ponds and then 
through a wastewater treatment plant (WWTP) before 
being discharged to the Niagara River via the power 
canals.  The sediment load is relatively high and the 
settling basins provided have required cleaning out on 
a number of occasions. Drying and handling of the 
sludge has presented some challenges. A relatively 
sophisticated wastewater treatment plant with a design 
flow rate of 50 L/s has been installed which is 
operated on a 24 hours, 7 days per week basis. The 
plant has been covered for winterization.  The major 
parameters to be treated include total suspended 
solids, hydrocarbons, chlorides and pH. Table 4 
provides the effluent limits from the wastewater 
treatment plant prior to discharge to the river, as 
outlined in the Certificate of Approval.  
 


Table 4.  Wastewater Treatment Plant Effluent Prior to 
Discharge to PGS Canal 


 


Effluent Parameters 


Concentration Limit 
(mg/L unless 


otherwise indicated) 
Total Ammonia 5 
Total Suspended Solids 25 
Chloride ion 600 
Benzene 0.1 
Ethylbenzene 0.008 
Toluene 0.0008 
o-Xylene 0.04 
m-Xylene 0.002 
p-Xylene 0.03 
Oil and Grease 15 
Total Residual Chlorine 0.01 
Hydrogen ion (range in pH units) 6.0 – 9.5 
 
The major components of the wastewater treatment 
plant include chemical injection and mixing, 
clarification, sludge handling, a carbon absorption 
system, pH adjustment, and a chloride monitoring 
system. 
 
Chemical Injection System 
Total suspended solids removal is achieved by the use 
of coagulants, and anionic polymers, known as 
flocculants.  Coagulants destabilize suspended matter 
and create small, insoluble particles.  Coagulants are 
applied using a chemical metering pump that injects 
chemical into the influent pipe prior to the chemical 
mixing tank. The coagulant feed rate is controlled by 
a flow meter to ensure proper dosage. Water flows by 
gravity from a primary mix section in the chemical 
mix tank to a secondary compartment, called the slow 
mix section, where the flocculent is added.  
Flocculants are applied after primary coagulation to 
agglomerate the small particles into longer chains to 
give them weight, so they settle more quickly. An 
ideal pin floc formation is one that happens rapidly 
and settles quickly.  The slow mix section is 
controlled by mixers equipped with variable 
frequency drives, to adjust the speed at which the 
chemicals are mixed in the secondary tank. Primary 
pH correction also occurs in the primary Chemical 
Mix tank. 
 
Clarification System 
Water then flows by gravity into two clarifiers, 
operating in parallel.  These tanks are designed to 
reduce solids and allow an efficient means of 
collecting larger particles in the process water stream.  
Water flows into an equalization section before it 
flows by gravity into the clarifier section, consisting 
of tube settlers. The increased surface area provided 
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by the tube settlers allows for more efficient solids 
removal.  Solids collect on the tube settlers, from 
where they slide down the surface and into the lower 
sludge collection chamber.  This chamber has been 
designed with steeply pitched sides, forming an 
inverted pyramid-shaped hopper.  The accumulated 
solids are removed using a sludge diaphragm pump.  
Clarified water exiting the tube settlers is collected in 
troughs, which span the entire length of the tank.  The 
effluent rising vertically from the tube settlers flows 
along the troughs, and exits into a clarifier outfall 
section. 
 
Clarified water is pumped through three bag filter 
housings, operating in series.  Two are operational at 
all times, with the third tank being the reserve tank.  
Each bag filter housing holds six, standard, 5-micron 
bags.   
 
Sludge Handling System 
Accumulated sludge at the bottom of the clarifiers is 
pumped out on an as needed basis to a 9460 L cone 
bottom tank, where it settles for approximately 
12 hours.  The water on top of the sludge layer is 
decanted into a 305 US gallon (1154.6 L) decant 
water tank that is pumped to the head of the treatment 
plant for re-processing.  The thickened sludge is then 
pumped to a 9.17 m3 sludge hopper, equipped with 
screened sides to allow for further dewatering.  
Polymer is added as needed to aid in dewatering the 
sludge.  The sludge hopper has a hydraulic door that 
tips on its rear axis so that the sludge can be dumped 
into a front-end loader bucket for transfer to a waste 
carrier for off site disposal.  The contents of the 
clarifiers and cone bottom tank usually require 
pumping twice per day, or every 12 hours. 
 


 
 


Photo 2.  Water Treatment Plant 
 


Carbon Absorption System 
From the bag filters, the water passes through a 
carbon absorption system, designed for reducing 
concentrations of Benzene, Toluene, Ethylbenzene 
and o-, m- and p-isomers of Xylene (BTEX) naturally 
occurring in Rochester shale, Grimsby and Power 
Glen shales.  The carbon units hold 5000 kg of carbon 
each and operate in parallel.   
 
pH Adjustment System 
After the water leaves the carbon units, it flows into a 
pH adjustment tank for secondary pH correction.  
Influent pH concentrations fluctuate between 7 and 
12 Standard Units, typically due to shotcreting 
activities and discharge from the concrete batch plant.  
The pH is adjusted using controllers, with liquid 
metering pumps injecting a 92% solution of sulfuric 
acid or caustic soda.  A pH probe in the first chamber 
of the pH adjustment tank measures the pH 
concentration and a rapid mixer thoroughly mixes the 
contents of the chamber before it flows by gravity into 
the second chamber.  If the pH exceeds the manually 
set discharge point from the first chamber, the pH 
controller will activate the chemical metering pump 
and either acid or caustic will be injected into the 
system. The chemical metering pump is automated 
and will pump faster or slower depending on the 
deviation from the desired pH.  The processed water 
then flows into an effluent chamber and then, by 
gravity, to the discharge point.  A flow meter located 
on the discharge pipe measures the instantaneous and 
total volume discharged from the WWTP, and this is 
recorded daily.  The effluent receiver is the Pumping 
Generating Station (PGS) Canal, with the ultimate 
point of discharge being the Niagara River.   
 
Chloride Monitoring 
The final step in the water treatment process monitors 
and lowers the concentration of chlorides. The 
chloride concentration is recorded instantaneously at 
the influent to the WWTP. Once an elevated 
concentration of chloride is detected, municipal 
dilution water can be added to the retention pond for 
dilution purposes, lowering the chloride concentration 
to an acceptable discharge concentration, i.e., 
600 mg/L or less. A second chloride monitor 
measures the effluent chloride concentration and 
gauges the effectiveness of the chloride level 
reduction. 
 
4.3 Intake Activities 
 
The Intake to the tunnel is located in the bed of the 
Niagara River at the International Niagara Control 
Works (INCW) structure, approximately 1.5 km 
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upstream from Niagara Falls.  During 2006, extensive 
in-water works were undertaken to replace an ice 
acceleration wall, build a training wall along the 
shoreline, build a cofferdam and construct an armour 
stone groyne to protect the cofferdam from ice flows.  
The work schedule had to be completed within the 
ice-free period from April 30 to December 15. 
 
Environmental issues were related to in-water blasting 
and to minimizing the release of sediment/materials 
downstream.  The area requiring blasting was 
fortunately not deemed significant fish habitat 
(although a compensation program was undertaken to 
conform with DFO requirements).  Any fish killed by 
the blasts were collected, identified and reported to 
the authorities.  Release of material downstream was 
mainly contained by ensuring that the INCW gates 
were closed in the vicinity of the work area.  Once the 
cofferdam was installed, the area inside was 
dewatered and blasting of the Intake Channel could 
begin.  Water from the excavation was pumped to a 
settling area of the river contained between the ice 
protection groyne and a silt curtain to prevent 
sediments traveling downstream.  Prior to removal of 
the groyne and silt curtain, it will be necessary to 
remove the collected sediment.  
 


 
 


Photo 3. Intake Site In-Water Works 
 
A transition tunnel was constructed from the open 
channel to an 8-m x 7-m horseshoe-shaped grout 
tunnel using a road header and grinder. This was 
followed by drill and blast excavation of the grout 
tunnel whereby the crown portion of the 14.4-m 
diversion tunnel is removed to enable grouting of the 
upper rock formations and allow later for passage of 
the TBM. The local residents were informed of the 
blasting activities and minimal concerns were raised 
by the community.   
 


5  CONCLUSION 
 
The Niagara Tunnel Project is being excavated using 
the largest hard rock tunnel boring machine in the 
world, in one of the most significant tourist locations 
in North America. To date, the environmental impacts 
from construction have been minimal and limited to 
dealing with fugitive dust and treatment of sediment 
laden water. The challenge going forward will be to 
maintain this record and to ensure that the final clean 
up and site restoration is carried out to prescribed 
standards. 
 
 


 
 
Photo 4. Intake Site Showing Silt Curtain Located Between 


Ice Groyne and Cofferdam 
 
 
 
 
 
 
 
 
 







