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REPORT 

1 Project Overview 1 
1.1 BACKGROUND 

The District of Maple Ridge is situated on the shores of the Fraser River, nestled against the Coast 
Mountains.  The South Alouette River is an important environmental and recreational resource that divides 
a portion of the community.  An existing bridge across the South Alouette at 232nd Street provides north-
south continuity.  The District is concerned that natural events, such as flooding and windstorms could 
prevent access to the 232nd Street crossing.  Accordingly, the District is carrying out a feasibility study for a 
second crossing to provide access into the Silver Valley Area. 
 
Crossing options that are considered include: 
 
• A bridge on the 240th Street alignment with improved road access being extended north from 124th 

Avenue, 
 
• A bridge on the 128th Avenue alignment with improved road access being extended west from 

Alouette Road. 
 
1.2 ENVIRONMENTAL CONSIDERATIONS 

One of the primary constraints related to the proposed river crossings is environmental considerations. 
Significant environmental features have to be protected and environmental impacts need to be kept to a 
minimum.  These environmental features include numerous fish species, existing trees and vegetation 
especially in the Silver Valley, raptor and heron nests, active nests of other migratory bird species and 
wildlife corridors for mammal species such as black bears, cougars and black-tailed deer. 
 
In addition, the Alouette River Valley was also part of a traditional travel corridor for First Nations people 
and a potential heritage site may be found. 
 
1.3 HYDRAULIC CONSIDERATIONS 

The proposed bridge alignments cross designated flood plain areas.  At the 128th Avenue site the 
topography is steeply-sloping and a minor reduction in the river cross-section at this cross section location 
results in significant increase in the hydraulic gradeline (HGL) upstream.  The Alouette River flow rates are 
controlled by a dam at the outlet of Alouette Lake, and a bypass structure to Stave Lake from near the 
upstream end of Alouette Lake.  During extreme events the dam will pass forward flow without attenuation.  
 
1.4 GEOTECHNICAL CONSIDERATION 

The site stratigraphy varies considerably between the north and south banks of the river with significantly 
deeper unstable deposits on the south bank.  The unstable soils greatly influence the bridge foundation 
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type and locations and determine the approach fill footprint opportunity and stability.  Relatively steep valley 
walls will require assessment of slope stability. 
 
Preloading requirements have not been determined at this stage. 
 
1.5 ROADWAY GEOMETRICS 

The roadway geometrics are based on a 60 km/h design speed.  The road cross section will consist of two 
4.3 m shared lanes (for cars and bicycles), one 1.5 m sidewalk on one side, and one 4.0 m shared multi-
use path (for pedestrians and equestrians) on the opposite side.  The maximum grade will be 6% to 
accommodate large trucks. 
 
For the 240th Street alignment, access to residential properties to the west side of 240th Street has to be 
considered.  Likewise for the 128th Avenue alignment, access to properties on the west side of the river has 
to be accommodated. 

 
For the 128th Avenue alignment, with a maximum grade of 5.9%, the road profile will be as high as 24 m 
above the floodplain due to the difference in elevation from the river valley to the higher elevation at the tie-
in point at 128th Avenue and 248th Street.  Because of limited right-of-way and cost implications, in addition 
to constructability problems, retained earth fill walls and/ or high embankment fills will not be considered.  In 
our opinion only an elevated structure would be constructible in this location. 
 
1.6 BRIDGE STRUCTURE 

For both the 240th Street and 128th Avenue alignments, the District has indicated that roadway embankment 
fills in the floodplain are not to be considered.  This will require a 440 m long bridge on the 240th Street 
alignment and an 870 m long bridge on the 128th Avenue alignment.  Clear span structures are not viable, 
due to excessive cost.  The preliminary geotechnical investigation suggests that 30 m to 40 m long friction 
piles may be required; therefore, multi-span structures should consider longer spans in order to minimize 
foundation costs. 
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2 Feasibility Study 2 
2.1 GEOTECHNICAL INVESTIGATION 

The following is a summary of Thurber Engineering Ltd.’s Geotechnical Report, dated November 27, 2007, 
attached in Appendix B. 
 

2.1.1 Anticipated Soil Conditions 

According to the Geological Survey of Canada (GSC) surficial geology map, the soil conditions in 
the general vicinity of the proposed alignments typically comprise glacial and deltaic sediments 
deposited during the Pleistocene period.  It can be generalized into 2 categories, namely the 
outwash and ice-contact gravel and sand (gravel and sand), and glaciomarine, stoney, clayey silt to 
silty sand (silt and clay). 
 
GSC Open File 3511 indicates that the silt and clay deposits typically vary from 8 m to 90 m thick, 
depending on location.  In the general vicinity of the proposed alignments, the silt and clay deposits 
were likely not overridden by glaciers.  In addition, it noted that steep slopes comprising the silt and 
clay deposits are generally prone to landsliding.  Based on information from nearby projects, the silt 
and clay deposits were generally stiff to very stiff in the upper 3 to 4 m and firm and possibly soft 
below. 
 
Thurber anticipates that the silt and clay deposits will likely be encountered along the 240th Street 
alignment south of the river, whereas the gravel and sand deposits will likely be encountered along 
the 240th Street and 128th Avenue alignments north and west of the river, respectively.  For the 
128th Avenue alignment east of the river they anticipate that a combination of both deposits may be 
encountered, depending on the location. 
 
2.1.2 Site Reconnaissance 

Thurber Engineering Ltd. conducted a site reconnaissance on August 30, 2007.  The purpose of 
the field work was to assess surficial soil conditions, hydrology and topography along the proposed 
alignments in order to identify potential and/ or existing geotechnical issues and/ or hazards that 
could affect the design.  The assessment was limited to visual inspection where the site is 
accessible.  No drilling or test pitting was conducted during this phase of the investigation.  Refer to 
Appendix B, Section 5.2 and Section 5.3 for an overview description of the proposed alignments. 
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2.1.3 Engineering Assessment and Recommendations 

Proposed 240th Street Alignment 
It will be necessary to fill depressions between Sta. 241+250 and 241+320 and between  
Sta. 241+385 and 241+415, respectively to match the proposed road grades.  Assuming the area is 
generally underlain by soft to firm silt and clay deposits, Thurber believes that the proposed amount 
of fill for the roadway embankment will likely cause significant short- and long-term settlement and 
may pose a risk of global instability.  Detailed investigation and slope stability analyses would be 
required to evaluate the impact of fill placement during detailed design. 
 
Between Sta. 241+420 and 241+855, an elevated structure (bridge) is proposed to cross the flood 
plain and river.  The structure will be pile supported and some of the piles may extend above 
ground surface to the pile cap and act as columns.  Due to the uncertain depth to competent 
bearing strata, the piles are potentially friction piles embedded within the silt and clay deposits. 
Based on similar soil deposits in the Lower Mainland, 610 mm diameter by 12.7 mm thick steel pipe 
piles driven to about 40 m are typically expected to develop an ultimate vertical resistance in the 
range of 3,000 kN.  

  
Thurber estimates that 914 mm diameter friction piles driven to about 30 to 35 m will likely develop 
a similar resistance.  These values must be confirmed during detailed design. 
 
Cobbles, and possibly large diameter boulders, may be encountered near the river.  It will be 
necessary to determine the elevation of the interface between the surficial granular soils and the 
underlying fine-grained soils in the detailed field investigation to facilitate pile design and to provide 
guidance to the contractor with respect to the appropriate pile installation method. 

 
The existing trail between Sta. 241+520 to 241+695 is relatively narrow.  The presence of power 
poles to the east makes site access challenging in this area for pile installation during construction, 
and possibly drilling during field investigation.  Significant clearing of trees will be required to 
facilitate access for site investigation and/ or construction.  
 
Proposed 128th Avenue Alignment: Elevated Structure and Embankment Combination 
The contemplated embankment will require up to about 4 m of fill between Sta. 128+360 to Sta. 
128+585.  For conceptual design purposes, Thurber believes that the proposed fill placement may 
be feasible from a settlement perspective providing that the surficial granular layer is sufficiently 
thick.  This must be confirmed during the detailed field investigation.  As the contemplated 
embankment could potentially affect the global stability of the river bank a detailed slope stability 
evaluation will also be required during detailed design. 
 
The proposed elevated structure (bridge) will be located between Sta. 128+585 and 129+450. 
Towards the west it may be feasible to support the west abutment on shallow foundations providing 
that the dense granular layer is sufficiently thick and that the location of abutment is set back 
sufficiently behind the crest of the existing bank.  This should be confirmed during detailed design. 
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For the remainder of the elevated structure, the conceptual pile design recommendations for the 
240th Street crossing will be applicable.  Similarly, cobbles and/ or large diameter boulders may be 
encountered near the river crossing.  Accordingly, detailed site investigation will be required to 
determine the appropriate pile installation method. 
 
Previously a 5.5 to 24 m high embankment was considered between Sta. 128+745 and 129+435. 
Thurber indicated that the embankment fill would likely cause significant settlement if that area is 
underlain by compressible soils and that it would pose a risk of global instability.  The embankment 
fill may have impacted the stability of the existing, adjacent steep river bank between Sta. 128+820 
and 128+940, as well as the existing steep slope between Sta. 129+300 and 129+480.  Detailed 
investigation and stability analyses would have been required to evaluate the impact of the 
embankment fill locally.  
 
Based on the anticipated embankment fill height for such an embankment, and an assumed 2H:1V 
fill embankment sideslope, the toe of the embankment would have encroached on private property 
to the north near Sta. 128+820 and 129+300, and possibly to the south near Sta. 129+200.  It 
would have been necessary to obtain additional right-of-way to facilitate the use of conventional fill 
for embankment construction. 
 
2.1.4 Recommended Site Investigation 

The requirements of the actual field program will be a function of the selected alignment, number of 
piers and contemplated foundation system.  For the purpose of preliminary design, Thurber 
proposes that the following geotechnical investigation be undertaken: 
 
• Conduct test holes at each of the abutment and pier locations for the elevated structure(s). 

Additional test holes should be conducted where significant fill placement is required to 
determine the thickness of potential compressible layer(s).  

 
• Conduct test holes near the top of steep slopes to facilitate slope stability analyses.  Where 

site grading fill is not required, test pitting at 50 m intervals would be adequate to determine 
requirements and for pavement design. 

 
• Use Cone Penetration Tests (CPT’s) with shear wave velocity measurements to profile soil 

conditions where fine-grained soils are anticipated.  CPT will likely be advanced to depths 
of 50 m or more below the existing ground surface. 

 
• Advance test holes adjacent to the CPT’s, using solid stem auger to depths of about 20 m 

to collect samples for visual classification and other laboratory testing. 
 
2.2 ENVIRONMENTAL INVESTIGATION 

The following is a summary of Jacques Whitford AXYS Ltd.’s Environmental Report, dated January 15, 
2008 attached in Appendix A. 
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2.2.1 Existing Environmental Conditions 

An office-based analysis of available biophysical information was conducted to assess the potential 
environmental effects of the proposed crossing alignments.  Both alignments were walked on 
October 5, 2007 to observe fish habitat, general vegetation assemblages and potential wildlife 
habitat along both alignments.  I.R. Wilson Consultants Ltd. conducted an archaeological overview 
assessment (AOA) of two potential bridge alignments to identify and assess heritage resource 
potential.  A review of archaeological predictive models in the study area was undertaken using the 
BC Government’s Remote Access to Archaeological Data (RAAD).  A file search of previously-
recorded archaeological sites was conducted at the Archaeology Branch of the Ministry of Tourism, 
Sport and the Arts to determine the location, nature and distribution of prehistoric and historic 
resources in the vicinity of the project area.  A review of previous archaeological assessments in 
the vicinity of the Alouette River was also completed.  A review of background literature dealing 
with anthropology, history, archaeology and paleo-environment of the study region was conducted 
to place the study area in a cultural content. 

 
2.2.1.1 Physical Setting 

The proposed bridge is located in Maple Ridge, British Columbia.  Maple Ridge is located 
between the north shore of the Fraser River and the Coast Mountains. 

 
The surficial geology of Maple Ridge, in the vicinity of the proposed crossings is located 
within the Fort Langley Formation which consists of glacial and deltaic sediments.  Maple 
Ridge is characterized by marine silty clay to fine sand commonly containing marine shells. 

 
Both bridge alignment options are situated within the Dry Maritime Coastal Western 
Hemlock (CWHdm) bio-geo-climatic subzone.  The Coastal Western Hemlock (CWH) zone 
is influenced by the ocean and mountains producing one of the wettest climates in Canada. 
The CWHdm subzone occurs at low elevations generally between sea level and 650 m 
above sea level.  The CWHdm zone is characterized by warm, relatively dry summers and 
moist, mild winters.  The growing season in this zone is long, with minor local water deficits. 
 
2.2.1.2 Vegetation 

The dominant tree species in the CWH zone typically include Douglas fir, western red-
cedar and western hemlock.  Dominant understory species typically include salal, red 
huckleberry, and mosses such as step-moss, lanky moss and Oregon beaked moss. 

 
Tree species observed along both alignment options included red alder, big-leaf maple, 
western red-cedar, black cottonwood and Sitka spruce. 

 
Tree species along both alignments were generally dominated by red elderberry, vine 
maple, salmonberry, horsetail, red huckleberry, sword fern, bracken fern, Himalayan 
blackberry, Indian plum, skunk cabbage, thimbleberry and trailing blackberry. 
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Pacific ninebark and beaked hazelnut were observed on the south bank of the South 
Alouette River at the crossing location of the 240th Street alignment. 

 
British Columbia maintains Red and Blue lists for species of special management concern. 
Red-listed species or ecological communities are considered extirpated, endangered or 
threatened in BC, while blue-listed species are considered to be of special concern. 

 
Rare species that may occur in the project area based on the BC Species Ecosystem 
Explorer are provided in the Table below: 

Table 2-1 
Rare Species 

 

Common Name Provincial Status 

Silver hair moss Red 

Vancouver Island beggarticks Blue 

Streambank lupine Red 

Phantom orchid Red 

 
2.2.1.3 Fish and Aquatic Habitat 

Drainages along both alignment options are tributary to the South Alouette River.  The 
South Alouette River is a 31.63 km long river and is known to support coho salmon, chum 
salmon, Chinook salmon, pink salmon, sockeye salmon, anadromous and resident 
cutthroat trout, Dolly Varden, bull trout, steelhead trout, rainbow trout, kokanee, lake trout, 
brassy minnow, threespine stickleback, brown catfish, lamprey species, largescale sucker, 
longnose dace, longnose sucker, mountain whitefish, northern pikeminnow, peamount 
chub, redside shiner, and sculpin species.  Bull trout are blue listed in the province’s list of 
species at risk. 

 
240th Street Alignment 
Seven watercourses are potentially affected by the proposed 240th Street alignment 
including the main stem of the South Alouette River and six tributaries, Latimer Creek, 
three unnamed tributaries to Latimer Creek, a linear wetland and an unnamed tributary of 
the South Alouette River. 

 
Refer to Appendix A, Section 3.3.1 for details regarding rearing, spawning, migration and 
overwintering habitat capacity for the various watercourses. 

 
 

 2-5 
 P:\20072065\00_Alouette_River\Engineering\03.02_Conceptual_Feasibility_Report\WP- Final Report\rpt_map_alouette_river_crossing_20080811_dd.doc 



District of Maple Ridge 
 

128th Avenue Alignment 
Three watercourses were identified as either crossed by or are within 30 m of the proposed 
128th Avenue alignment including Bosa Creek, an unnamed tributary of the South Alouette 
River and the South Alouette River. 

 
Refer to Appendix A, Section 3.3.2 for details regarding rearing, spawning, migration and 
overwintering habitat capacity for the various watercourses. 

 
2.2.1.4 Wildlife 

During the site visit conducted October 5, 2007 a raptor and heron nest survey was 
conducted.  No raptor or heron nests were observed; however, much of the deciduous 
foliage was still on trees.  A detailed nest survey should be conducted during winter, while 
the forest canopy is less dense, to ensure no raptor or heron nests will be impacted by the 
preferred option. 

 
Potentially-occurring rare wildlife species that may occur in the project area were 
determined from the BC Species Ecosystem Explorer.  A list of potentially-occurring rare 
wildlife is provided in Table 3-3 in Appendix A.  No wildlife or wildlife signs were observed 
at the time of the site visit. 

 
2.2.1.5 Heritage and Cultural Resources 

The project area falls within the traditional territory of the Katzie First Nation, Tsawwassen 
First Nation and the Sto:lo First Nation.  The following summarizes the findings of the AOA 
carried out for this project by I.R. Wilson Consultants Ltd. (I.R. Wilson 2007). 

 
Limited archaeological survey has been conducted on the Alouette River.  However, 
excavations conducted at the Glenrose Cannery site on the Fraser River and at three sites 
within the Alouette drainage including the Carruthers site, the Park Farm site and the Telep 
site have yielded an archaeological sequence relevant to the area.  A predictive model was 
developed for the general area south and north of Chilliwack, and two archaeological 
impact assessments and one archaeological overview assessment have been conducted in 
the Alouette River region.  Refer to Appendix A, Section 3.5. 

 
Based on the predicative model for the areas south and north of Chilliwack including 
Alouette River, the entire study area is identified to have high archaeological potential.  The 
impact assessment of the rehabilitation of the Alouette dam spillway yielded three new 
sites.  The impact assessment of a large agricultural facility was conducted at the 
confluence of the North and South Alouette River evaluated three existing sites and 
identified 14 new sites.  The archaeological overview assessment for a proposed freeway 
alignment including two crossing of the Alouette River in 1991 identified potential for fishing 
and fishing processing sites on the river. 
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A number of traditional-use sites have been documented in the region surrounding the 
study area.  A site of mythological significance is located within the study area.  This place 
is the location where a one-legged man was changed to stone by the Transformer to 
become the master of the fish that ascend the Alouette River.  The rock is located in an 
area locally known as Davis’ Pool, which occurs in the South Alouette River between the 
two alignments. 

 
2.2.2 Regulatory Requirements 

2.2.2.1 Federal Legislation 

Canadian Environmental Assessment Act 
At the federal level in Canada, the requirement for an environmental assessment (EA) 
arises through the requirements of the Canadian Environmental Assessment Act (CEAA) 
and its supporting regulations.  The federal environmental assessment process is generally 
triggered by one of three scenarios. 
 
1. The project is located on federally-owned or administered lands. 
2. The federal government provides funding or is the proponent of a project. 
3. Federal permits and or authorizations specifically identified in the Law List Regulations 

pursuant to CEAA are required in respect of a project. 
 

Where a department of the federal government has an interest in a project, it is called a 
Responsible Authority under CEAA. 

 
After it has been determined by the Responsible Authority that an EA is required under 
CEAA, the EA process can be broken down into seven stages as follows: 
 
1. Establish the scope of the assessment. 
2. Prepare a description of the existing conditions. 
3. Identify potential interactions, issues and concerns. 
4. Develop residual environmental effects evaluation criteria. 
5. Conduct the effects analysis and predict residual environmental effects after application 

of mitigation. 
6. Conduct the cumulative effects assessment. 
7. Undertake any required monitoring and follow-up programs. 
 
CEAA Applicability 
An Environmental Assessment (EA) under CEAA will likely be required for either alignment 
option.  It is expected that DFO and Transport Canada would require formal authorizations 
under the Fisheries Act and the Navigable Water Protection Act (NWPA) and this will 
trigger CEAA. 
 
Fisheries Act 
Under the authority of the Federal Fisheries Act, Fisheries and Oceans Canada has 
decision making authority for the conservation and protection of fish and fish habitat.  The 
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main provisions of the Act dealing with the protection of fish habitat are Sections 35 and 36. 
Section 36 states that no one is permitted to deposit a deleterious substance into water 
supporting fish.  Subsection 35(1) of the Fisheries Act states that: “no person shall carry on 
any work or undertaking that results in the harmful alteration, disruption or destruction of 
fish habitat (HADD).”  However, subsection 35(2) qualifies this prohibition, in that it allows 
for the authorization by the Minister of Fisheries and Oceans, or through regulation, of the 
alteration, disruption or destruction of fish habitat (HADD).   
 
Fisheries Act Applicability 
It is expected that as a minimum DFO will require a subsection 35(2) Authorization for the 
new bridge over the South Alouette River.  This would also trigger CEAA. 
 
Consultation with DFO regarding the proposed bridge options could determine if DFO could 
issue a Letter of Advice rather than a Section 35(2) Authorization.  A Letter of Advice states 
that a Section 35(2) Authorization can be avoided given that certain conditions, such as in-
stream works reduced risk windows (August 1 to September 15), are met.  Project review 
through a Letter of Advice would not trigger CEAA. 
 
In order for DFO to issue a subsection 35(2) Authorization under the Fisheries Act, Maple 
Ridge would have to commit to a habitat compensation plan that would create or enhance 
enough habitat to meet DFO’s “no net loss” guiding principle.  DFO’s preference for habitat  
compensation is to create or increase the productive capacity of like-for-like habitat in the  
same ecological unit.  In the case of like-for-like compensation, DFO typically requires a  
habitat compensation ration of 2:1 (replacement to loss) although it can vary from this ratio.  
 
Potential habitat compensation activities within the watersheds of Bosa and Latimer creeks  
Include:  
 
1. Replacement of un-embedded closed bottom culverts with open bottom arch culverts 

or embedded closed bottom culverts; 
2. Construction of jump pools to improve upstream fish passage past the 2 m tall falls 

located in Bosa Creek at its confluence with the South Alouette River; 
3. Increasing the cover and in-stream habitat complexity of the channelized reach of Bosa 

Creek along 128th Avenue; and 
4. Re-planting and stabilization of sediment sources created by development along 

Latimer Creek. 
 
For the South Alouette River, in the immediate vicinity of the proposed bridge crossing, no 
habitat compensation options are known to exist.  To identify nearby compensation 
opportunities, it is recommended that the proponent conduct field reconnaissance over a 
broader area and consult with local stakeholders and stewardship groups.  Groups to 
consult could include the Katzie First Nation, DFO, the Ministry of Environment, the ALLCO 
Hatchery, the Alouette River Management Society, the Balahanian Creek Streamkeepers, 
and BC Hydro.  Past habitat compensation work completed in other reaches of the South 
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Alouette River has included placement of large woody debris and creation of off channel 
habitat. 
 
Navigable Waters Protection Act 
The Navigable Waters Protection Act (NWPA) regulates activity in, around, under and over 
navigable waters.  Section 3 provides that no work (including bridges) shall be built or 
placed in, upon, over, under, through or across navigable waters unless the work and site 
plans have been approved by the Minister of Transport. 

 
Navigable Waters Protection Act Applicability 
Jacques Whitford AXYS Ltd. anticipates that Transport Canada would consider the South 
Alouette River to be navigable, and the proposed construction of a bridge crossing would 
require review under the Navigable Water Protection Act.  The formal approval process 
would trigger a CEAA assessment. Consultation with Transport Canada could determine if 
an informal Work Assessment could be conducted, avoiding the Formal Approval Process 
and avoiding triggering CEAA. 
 
Migratory Birds Convention Act 
The intent of the Migratory Birds Convention Act (MBCA) is to protect migratory birds 
during the nesting season and while on their way to and from their breeding grounds.  The 
MBCA is administered by the Canadian Wildlife Service (CWS) which is a branch of 
Environment Canada.  The provisions of the MBCA protect migratory birds by: 
 
1. Regulating the hunting of migratory birds. 
2. Prohibiting the destruction of eggs and active nests of migratory birds. 
3. Prohibiting the deposit of oil, oily waters and any other substance in any waters or 

areas frequented by migratory birds. 
 

Migratory Birds Convention Act Applicability 
The MBCA would apply to this project.  When undertaking vegetation clearing during the 
breeding period (March 1 to July 31), the area will need to be surveyed for the presence of 
migratory birds, and or nests of migratory birds.  If nests are found and it is determined that 
the activity could damage or disturb nests, the activity will need to be either re-scheduled or 
altered to avoid such damage. 
 
Species at Risk Act 
The Species at Risk Act (SARA) was enacted to meet one of Canada’s commitments under 
the International Convention on Biological Diversity and is administered by CWS.  The goal 
of the Act is to prevent endangered or threatened wildlife from becoming extinct or lost from 
the wild, and to help in the recovery of these species. 

 
SARA is not a specific trigger for CEAA but can have major influence on the environmental 
assessment process.  In British Columbia, the interpretation of species at risk is simplified 
using the Red and Blue listings.   
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Species at Risk Act Applicability 
As the project is expected to trigger an assessment under CEAA, SARA will likely play a 
role in the scoping of the EA that will be required.  The EA will likely include more detailed 
baseline investigations as well as mitigation measures to protect SARA listed species. 
 
2.2.2.2 Provincial Legislation 

Water Act 
The Water Act regulates the licensing, diversion, storage and use of fresh water in BC and 
makes provision for the alteration of natural watercourses or sources of water supply. 
Provisions within the Act pertain to any activity that could affect whether the volume of 
water flowing within a watercourse or the morphology of the watercourse channel. 

 
Part 7 of the Water Regulation ensures protection of water quality, wildlife habitat and other 
water users from works performed in and about a watercourse.  Guidelines have been 
developed by the Ministry of Environment to provide direction to conducting work in or near 
watercourses to ensure compliance with the Regulation.  If works can be completed in 
compliance with Part 7 of the Water Regulation an approval need not be obtained, however 
a Water Act Notification would be required. 

 
Water Act Applicability 
Water Act Notifications would need to be submitted to the Ministry of Environment for the 
construction of road crossing by clearspan bridge or culvert.  Since the proposed bridge 
over the Alouette River will not be a clearspan structure, its construction will require a 
Water Act Approval from the Ministry of Environment.  
 
Wildlife Act 
The Wildlife Act protects the active nests of indigenous bird species and the nests of bald 
eagle, peregrine falcon, gyrfalcon, osprey, heron and burrowing owl, whether the nests are 
active or inactive.  Sections 5 and 6 protect prescribed species and their habitat from harm. 
In addition, under the Wildlife Act, if a person wounds a native wildlife species, other than 
prescribed wildlife, the event and the location of the wildlife in question must be reported to 
a conservation officer. 

 
Wildlife Act Applicability 
A detailed raptor and heron nest survey should be completed prior to the construction 
phase of the proposed new bridge crossing.  Raptor and heron nests, and the active nests 
of other birds, will have to be avoided during construction of the project.  The avoidance of 
active bird nests can be achieved by scheduling vegetation clearing to occur outside of the 
breeding period of March 1 to July 31.  If avoidance of nests is not possible, approval under 
the Wildlife Act will have to be obtained. 
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Heritage Conservation Act 
The purpose of the Heritage Conservation Act is to encourage and facilitate the protection 
and conservation of heritage property in British Columbia.  The Act protects archaeological 
sites predating 1846, whether they are located on either public or private land.  Section 
13(2) of the Act states that archaeological sites may not be destroyed, excavated, or 
altered without a permit.  It also states that anyone conducting ground disturbing activities 
is required to avoid impacting protected archaeological sites. 

 
Heritage Conservation Act Applicability 
Because the Alouette River represents a place of ritual and cultural significance, the study 
area s considered to have high archaeological potential.  Ethnographically-identified village 
locations lie west of the study area and the terraces of Alouette River and Latimer Creek 
could yield habitation sites and or fishing and fish processing sites.  A detailed 
archaeological impact assessment is recommended for both bridge alignments to comply 
with the Provincial Heritage Conservation Act.  The objectives of the detailed impact 
assessment are to identify and evaluate the heritage resources within the proposed 
development area, and to assess possible impacts from the development on these sites. 
 

2.2.3 Future Work Plan (Preliminary Design Stage) 

2.2.3.1 EA Scoping and Consultation with Regulators 

The District’s Environmental Consultant will consult with Transport Canada and Fisheries 
and Oceans Canada regarding the preferred alignment option to determine the scope of 
the CEAA screening that is anticipated for the proposed crossing. 
 
2.2.3.2 Biophysical Assessment 

The Environmental Consultant will conduct the required biophysical assessment for the 
preferred alignment option.  This will include a fish and habitat assessment.  It may also 
include a rare plant survey and wildlife habitat assessment. 
 
2.2.3.3 Heron and Raptor Nest Survey 

A survey of heron and raptor nests will be done for all areas where vegetation clearing may 
occur including the footprint of road improvements, watercourse crossings and temporary 
work spaces, as required by the Wildlife Act.  If the works are constructed during the bird 
breeding period, nest surveys would be required along the entire length of the preferred 
alignment, within 50 m of the centre line.  Strategies to minimize and or mitigate potential 
effects to heron and raptor nests may be required. 
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2.2.3.4 Archaeological Impact Assessment 

To comply with the Provincial Heritage Conservation Act a detailed archaeological impact 
assessment is recommended for both preliminary bridge alignments.  The Environmental 
Consultant would acquire a single permit to include municipal and private lands so that 
archaeological work can be completed under one BC government permit.  A Sto:lo First 
Nation permit is also required for archaeological investigations in this region. 
 
Systematic shovel testing will be conducted in areas of perceived archaeological potential. 
Wetlands in this region are known to have potential for wet site cultural deposits.  Wet 
deposits may require deep testing, or machine-assisted testing. 
 
Considering the presence of an ethnographically recorded site of mythological significance, 
consulting with First Nations should be initiated to determine the need for a Traditional Use 
Study of the project area. 
 
2.2.3.5 Environmental Assessment and Permitting 

An application for CEAA Screening would be prepared and submitted to Transport Canada 
and Fisheries and Oceans Canada for the preferred alignment.  This CEAA Screening 
application would also be an application for authorization under the Fisheries Act and 
approval under the Navigable Waters Protection Act.  An application for Water Act 
approval/ notifications would be submitted to the BC Ministry of the Environment for the 
new crossing over the Alouette River and any other changes in and about a stream 
required for the preferred alignment. 
 
2.2.3.6 Liaison with Associated Engineering, District of Maple Ridge, DFO, 

Transport Canada, Ministry of Environment and the Archaeology Branch 

The project scientists would attend meetings and liaise with the project engineers, the 
District of Maple Ridge, DFO, the Canadian Wildlife Service, Transport Canada, the 
Ministry of Environment and the Archaeology Branch to obtain the necessary permits and 
approvals. 
 

2.2.4 Schedule and Effort 

It is anticipated that in-stream construction work for this project within the limits of the Alouette 
River would occur during the in-stream work window of August 1 through September 15.  The 
remainder of the work within the floodplain can be conducted outside of the in-stream work window. 
To ensure adequate time for regulatory consultation, approval and construction tendering should be 
submitted no later than seven months prior to the start of construction.  This schedule assumes four 
months for regulatory review and three months to complete the construction tendering, contract and 
mobilization.  These applications will require 75% complete detailed design drawings for the 
proposed works. 
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Table 2-2 
Summary of Schedule Required by Task  

(Assuming Construction in 2009) 

 

Task Schedule 

Liaison with Engineers, the District and Regulators July 2008 – October 2009 

EA Scoping and Early Consultation with Regulators July 2008 – October 2008 

Biophysical Assessment October 2008 

Raptor and Heron Nest Survey November 2008 

Archaeological Impact Assessment October – November 2008 

Environmental Assessment and Permitting December 2008 – May 2009 

- Complete EA and Permit Application December 2008 – January 2009 

- Submit Completed EA and Permit Applications January 2009 

- Complete EA Review and Permitting Process May 2009 

Construction Tender, Contract and Mobilization * May – July 2009 

Reduced Risk In-stream Work Window August – September 2009 

Total July 2008 – October 2009 

 
The total estimated level of effort for the environmental assessment and approvals described above 
is 41.5 person-days.  The total cost, including professional fees and disbursements is estimated to 
be $40,000 +/- 20% (not including GST).  This cost estimate does not include a rare plant survey, 
which may be required by the regulators after the EA scooping stage, or a breeding bird nest 
survey, which could be required if vegetation clearing was scheduled for the bird breeding window. 

 
2.3 HYDRAULIC ANALYSIS 

2.3.1 Flow Rates 

Alouette River flow rates are controlled by a dam at the outlet of Alouette Lake, and a bypass 
structure to Stave Lake from near the upstream end of Alouette Lake.  These structures are part of 
the Alouette Stave Ruskin hydroelectric system.  The dam was established in 1928.  
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The 1991 Ministry of Environment Alouette River Floodplain mapping was based on an assumption 
of Alouette Lake dam floodgates fully open, and without power diversion or bypass to Stave Lake.  
BC Hydro representatives confirmed that during extreme events, the dam will pass forward flow 
without attenuation. 

 
We re-assessed design flow rates through a regional analysis.  The most appropriate similar 
catchment was Chehalis River near Harrison Mills.  Refer to Appendix C for the regional analysis 
worksheet.   Table 2-3 summarizes our flow rate analysis. 

 Table 2-3 
Alouette River Flow Rates 

 

Gauge / Method Max Daily 
m3/s 

Max Instantaneous 
m3/s 

08MH005 (Alouette River Near Haney)* (1912-2003) 228 312 

08MH014 (Alouette Lake at the mouth) (1916-1924) 681  

08MG001 (Regional Analysis based on Chahalis River near 
Harrison Mills) 

518.9 808.3 

Floodplain mapping  528 

*Dam-controlled catchment 
 

2.3.2 Geometric Model 

We obtained a copy of the HEC2 model used for floodplain mapping from the BC Ministry of 
Environment EcoCAT website.  We imported this model into HEC-RAS version 3.1.3.   

 
The HEC2 model is based on 1981 Alouette River survey data.  We supplemented the model with 
river cross sections surveyed along the 128th Avenue and 240th Street alignments.  The River 
channel surveys did not capture the entire floodplain, and the aforementioned road alignments are 
not perpendicular to the river flow direction.  We therefore estimated the floodplain geometry based 
on a combination of the skewed survey measurements along the road alignments, and from 
contour mapping. 

 
2.3.3 Predicted Water Levels 

Existing 
We ran the updated model with the flow rates as established in section 2.3.1.  Flood Construction 
Levels (FCL’s) in British Columbia are generally based on the greater of the 200-year maximum 
daily water level plus 0.6 metres freeboard, or the 200-year maximum instantaneous water level 
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plus 0.3 metres freeboard.  We found the maximum instantaneous condition to produce the highest, 
and therefore most conservative, FCL’s.   We have summarized the existing 200-year water levels 
and FCL’s in Table 2-4. 

Table 2-4  
Summary of 200-Year Water Levels and FCL’s 

 

Location Maximum Daily Flow Rates Maximum Instantaneous Flow Rates 

 200-yr WL FCL 200-yr WL FCL 

128th Avenue 37.79 m 38.39 m 38.58 m 38.88 m 

240th Street 31.05 m 31.65 m 31.65 m 31.95 m 

 
Designed Condition 
If the bridges are designed as open spans, with no abutments or piers within the floodplain, the 
bridges will cause no change in the predicted water levels resulting from the 200-year return period 
flow.  However, such an arrangement would require a bridge span of approximately 870 m at 128th 
Avenue, and 440 m at 240th Street.  For this reason, we also investigated the effect of a multi-span 
bridge assuming 30 m span lengths and associated piers within the floodplain.  
 
We have summarized the results in Table 2-5. 

Table 2-5 
Modelled Water Level (WL) Increase 

 

River Station 29 28.5 27 26.8 

Location 253 metres 
upstream 128th 

Avenue 

Upstream face 
128th Ave. bridge 

10 metres 
upstream 240th St. 

Upstream face 
 240th St. bridge 

Modelled WL, no 
Bridge (m) 

40.67 (m) 38.58 (m)  31.56 (m) 31.65 (m) 

Modelled WL, with 
bridge (m) 

40.62 (m) 39.98 (m) 32.23 (m)  32.29 (m) 

WL increase (m) -0.05* (m) 0.4 (m)  0.67 (m)  0.64 (m) 

*A water level decrease upstream of the proposed bridge crossing is unlikely. This result is likely due to limitations in 
model resolution. 
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Predicted river profiles are illustrated in Figures 6 and 7 in Appendix C. 
 

2.3.4 Discussion 

Should the bridge designs increase water levels, the existing Alouette River flood protection must 
be evaluated relative to the predicted increase in Flood Construction Level (FCL).  Should the water 
level increases resulting from the proposed bridges render the existing flood protection inadequate, 
local flood protection improvements must be considered, and approvals would need to be sought 
through the Inspector of Dikes (Ministry of Environment) and the local diking authority.   
 
2.3.5 Model Limitations 

The model geometry is based on 1981 river survey data, supplemented with limited 2007 channel 
survey in the immediate area of each proposed bridge crossing.  We recommend additional survey 
be completed prior to proceeding to the next stage of design.  Survey for river modelling purposes 
should ideally capture the floodplain perpendicular to the direction of river flow.  Additional cross 
sections up and downstream of each proposed bridge crossing would increase the accuracy of flow 
transitions. 
 
Confidence in the modelled results may be improved through model calibration.  As this current 
investigation did not include model calibration, and due to the limited survey, the results must be 
considered preliminary. 

 
2.4 ROADWAY CONCEPT DESIGN 

2.4.1 Roadway Design Criteria 

Our study is based on the 60 km/h design speed specified by the District and the assumed traffic 
traveling across the river.  For both the 240th Street and the 128th Avenue alignment options, the 
road cross section will consist of two 4.3 m shared lanes (for cars and bicycles), one 1.7 m 
sidewalk on one side, and one 4.2 m shared multi-use path (for pedestrians and equestrians) on 
the opposite side (refer to Figure 1 in Appendix C).  Side slopes are assumed to be 2H:1V for both 
cut and fill slopes.  Drainage of the road, and whether the road will have open ditches or curb and 
gutter with closed drainage, has not yet been confirmed but are assumed to be curb and gutter for 
the purpose of this report. 

 
We have assumed that the alignment options will be straight tangent sections without curves and 
that they will follow the existing rights-of-way along either 240th Street in the south-north direction 
from Abernethy Way to 128th Avenue, or 128th Avenue in the west-east direction from Fern Avenue 
to 130th Avenue Connector to reduce the impact on adjacent properties. 
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For the purposes of this study, we have assumed that no fill will be allowed to be placed in the 
floodplain area and have developed our alignments and profiles accordingly.  We have assumed a 
maximum grade of 6% to accommodate large trucks. 
 
2.4.2 240th Street Alignment Option 

The 240th Street alignment option from Abernethy Way to 128th Avenue is about a 1.1 km section in 
the south-north direction (refer to Figure 3 in Appendix C).  The overall length of road on this 
option is shorter than the 128th Avenue option and the length of the structure required to cross the 
Alouette River valley is shorter than the 128th Avenue option as well.  It is worth noting that the 
length of the crossing is still fairly significant due to the wide floodplain.  The grade of the crossing 
will be about 3.3% so it will be fairly flat and easier for large trucks to negotiate. 
 
On the south side of the river, the new 240th Street alignment would tie in to the existing curved 
access road alignment north of 124th Avenue to provide access to six residential properties to the 
west side of 240th Street.  Note that a major road or bridge in this area may not be desirable for the 
residents living adjacent to the new crossing because of the increased traffic, noise, and other 
environmental concerns. 
 
On the south side of the river, there would be two at-grade intersections required: one between 
Abernethy Way and 124th Avenue at the Y-junction, and one on 240th Street at the access road 
west of 124th Avenue.  
 
On the north side of the river, the existing driveways along 240th Street would be tied into the new 
road to maintain property access.  Providing an intersection at the north end of the bridge at 240th 
Street and Fern Crescent east of 240th Street would not be feasible due to poor sight distance and 
traffic concerns.  Fern Crescent traffic would have difficulty making left turns onto 240th Street, 
causing traffic delays; which would affect operability of the road bridge.  Based on this, we 
recommend that Fern Crescent be closed at 240th Street.  Upgrading and extending the existing 
128th Avenue eastwards to Fern Crescent would provide access to properties along 240th Street 
and Fern Crescent as shown on Figure 5 in Appendix C. 

 
2.4.3 128th Avenue Alignment Option 

The 128th Avenue alignment option from 240th Street to 248th Street is about a 1.7 km section in the 
west-east direction (refer to Figure 2 in Appendix C).  The overall length of the road on this option 
is longer than the 240th Street option and the length of the structure required to cross the Alouette 
River valley is almost twice as long as the 240th Street option.  The length of the structure is 
dictated by the width of the river and valley combined. 
 
The alignment is constrained by the maximum design grade of 5.9% and the elevation difference 
between the valley at the west end of 128th Avenue at 240th Street and the top of the hill at the tie-in 
point at the properties west of 248th Street on 128th Avenue on the east side. 
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Due to limited right-of-way, large property cost implications, constructability concerns and 
geotechnical issues, we are of the opinion that high and narrow retained earth fill walls and or 
embankment fills in this area are not feasible and that the cost to construct them would likely be 
similar to that of an elevated bridge structure. 
 
One of the constraints in the design of this alignment option is the maximum road grade at 6% 
which allows the large truck traffic to flow more freely.  However, this results in an alignment that is 
as high as 25 m above the river valley.  If a steep grade is acceptable to the District, the alignment 
can be adjusted to follow the existing ground more closely.  However, a steeper grade would be 
more difficult for larger trucks to negotiate and may reduce the traffic flow of the road. 
 
On the west side of the river, the new 128th Avenue alignment must tie into the existing 128th 
Avenue since it provides access to the properties in this area.  Note that a major road or bridge in 
this area may not be desirable for the residents living adjacent to the new crossing because of the 
increased traffic, noise, and other environmental concerns.  The new 128th Avenue alignment must 
also tie into Fern Crescent where a new at-grade intersection will need to be constructed as shown 
on Figure 4 in Appendix C. 
 
On the east side of the river, the new 128th Avenue alignment must tie into the existing 128th 
Avenue west of 248th Street to provide continuity of road access for properties in this area.  The 
road can end at the 248th Street intersection or it can be extended to the 130 Connector, depending 
on the District’s future plans. 
 
2.4.4 Property Acquisition 

For both the 240th Street south-north alignment option and the 128th Avenue west-east alignment 
option with a 2-lane road, there will be little if any property acquisition required.  Any property 
acquisition may be reduced or mitigated with the construction of retaining walls in place of cuts or 
embankment fills. 
 
On the north end of the 240th Street alignment option, with the recommended closing of Fern 
Crescent, the District should construct a cul-de-sac at the end of the road which may require some 
property acquisition. 
 
In all cases, construction easements will likely be required to reinstate driveways that are impacted 
by the new road alignments. 
 
For the 128th Avenue Option, the property acquisition drawing showing the proposed acquisition 
required on the north side of the existing right-of-way to accommodate the road design is shown in 
Figure 4 of Appendix C.  Driveways that may require construction easements are also shown in 
Figure 4 of Appendix C. 
 
For the 240th Street Option, we do not foresee any additional property acquisition.  However, 
driveways that may require construction easements are shown in Figure 5 of Appendix C. 
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2.5 BRIDGE CONCEPT DESIGN 

2.5.1 Design Criteria 

The following criteria were used to develop the bridge concepts. 
 

Design Code: CSA-S6-06 Canadian Highway Bridge Design Code (CHBDC) 

Class of Highway: Class "A" 

Design Speed: 60 km/h 

Roadway: • Two designated 4.3 m travel lanes, minimum 8.6 m wide roadway 
between parapets 

• One 1.5 m wide sidewalk 
• One 4.2 m wide shared, multi-use path 
• Refer to Figure 1 in Appendix C 

Bridge Barriers: Concrete parapets, 810 mm high, PL-2 compliant 

Pedestrian Railing: BC Ministry of Transportation (MoT) standard steel bicycle fence, 1.4 m high 

 

2.5.2 Bridge Length and Span Arrangement 

For both the 240th Street and 128th Avenue alignments, the District has indicated that roadway 
embankment fills in the floodplain are not to be considered, in order to minimize environmental 
issues, the impact on adjacent properties and to not negatively impact the hydraulic grade line of 
the river upstream of the proposed bridge structure.  This results in a 440 m long bridge on the 
240th Street alignment and an 870 m long bridge on the 128th Avenue alignment.  Clear span 
structures are not viable due to excessive cost and aesthetics, as such structures would appear out 
of proportion with the surroundings.  Furthermore, there is no requirement to provide a clear span 
for navigation or environmental purposes.  Accordingly, we investigated conventional, multi-span 
bridge concepts with intermediate piers. 
 
The preliminary geotechnical investigation suggests that 30 m to 40 m long friction piles are 
required, given the underlying clayey subsoils.  This suggests that longer spans are preferred in 
order to minimize foundation costs.  In order to make use of standard, pre-fabricated superstructure 
components where possible and to minimize associated transportation and erection costs, we 
developed concepts using maximum intermediate span lengths of 30 m in the floodplain, where the 
terrain is relatively flat. 
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For the eastern portion of the 128th Avenue alignment, from approximately station 129+340 to 
129+450 outside of the floodplain, the increasing road profile results in significantly higher piers 
than in the floodplain, up to 27 m.  From a bridge design perspective, longer spans are more suited 
to structures with tall piers in order to produce a more balanced overall bridge and minimize 
foundation costs.  The ground also rises sharply from approximately station 129+340 to 129+415, 
which creates difficulties from an access and constructability perspective and suggests that the 
slope should be spanned.  Accordingly, we developed concepts using spans on the order of 60 m 
to 75 m in this region, to mitigate these issues. 
 
General arrangements and typical sections of the two structures are shown on Figures 6, 7 and 8 in 
Appendix C, and described in the following sections. 

 
2.5.3 Superstructure Concept 

For the spans over the floodplain on both alignments, we developed a bridge superstructure 
concept using precast, pre-stressed concrete I-girders.  Standard BC Ministry of Transportation and 
Highways Type 5 pre-stressed I-girders are typically the most economical section in this span 
range, due to the relatively lower material cost of concrete versus structural steel and the 
availability of this section from a number of local manufacturers.  As a result, Type 5 I-girders have 
been used on numerous bridges in this span range throughout the province.  The precast concrete 
girders will be fabricated, shipped and erected as full-length units. 
 
For the longer spans on the eastern portion of the 128th Avenue alignment, we developed a bridge 
superstructure concept using steel I-girders.  Steel I-girders are custom-fabricated from welded 
steel plates and typically used on bridges with longer spans, usually greater than 50 m.  Although 
structural steel typically has a higher material cost than precast concrete, steel girders are relatively 
lighter weight than concrete girders of the same length, which results in potentially lower costs for 
shipping and erection.  Steel girders are also readily-spliced in the field, such that each span can 
be fabricated in shorter segments for shipping and then joined together during erection with bolted 
splices form the final spans. 
 
Both concepts utilize a cast-in-place concrete deck slab for the roadway that would be constructed 
from high-performance concrete containing silica fume to enhance durability.  An asphalt overlay 
and waterproofing membrane on the roadway is included and is consistent with current Ministry of 
Transportation practice.  Use of intermediate expansion joints and bearings would be minimized to 
reduce future maintenance. 
 
2.5.4 Substructure Concept 

Due to the subsurface conditions at the site, spread footings are not feasible and piling would be 
required.  Where the bridges cross the floodplain and are relatively low, the substructure will 
comprise steel pipe piles that are extended above grade to support a concrete cap beam, which in 
turn supports the bridge superstructure.  This extended pile "bent" concept utilizes a relatively small 
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number of large diameter piles and no footing, which minimizes environmental impact during 
construction since footing excavation would not be required.  Since the piles derive their capacity 
through side friction, piles that are relatively large are preferred in order to reduce the number 
required per pier and minimize the penetration into the underlying soils.  Larger diameter piles are 
also required for column strength on the higher piers. 
 
On the eastern portion of the 128th Avenue alignment extended pile bents are not feasible given 
that the maximum pier height is up to 27 m.  In this case, a more robust design is required.  A 
suitable concept comprises a buried, pile-supported footing, two reinforced concrete columns 
above grade and a concrete cap beam to support the superstructure.  This configuration would 
require temporary excavation during footing construction; however, the environmental impact from 
the excavation is not likely an issue since this type of pier would only be used outside of the 
floodplain. 
 
As requested by the District, the bridge substructures have been evaluated for two lanes.  

 
2.5.5 Construction 

The concepts developed assume that construction within the floodplain is allowed and that work 
within the wetted perimeter, such as pile driving, would be completed during environmental 
window(s).  The concrete I-girders could be erected by "launching" over an auxiliary steel gantry or 
truss, otherwise cranes would be required in the floodplain for reach. Similarly, the steel I-girders 
for the eastern portion of the 128th Avenue alignment would be constructed by either launching from 
the east abutment or by “pick-and-placing” with a crane located on the existing grade below. 
 
Our assumed construction sequence is: 

 
• Install piles using equipment located in the flood plain. 
• Construct piers and abutments. 
• Erect girders by "launching" or the use of cranes to “pick and place” individual components. 
• Construct the deck slab, parapets and railings. 
• Complete approach tie-ins all other works. 
  

2.6 PRELIMINARY COST ESTIMATES 

The estimated costs for the two options that we investigated are as follows: 
 
• 240th Street Alignment  $30,778,700  
• 128th Avenue Alignment  $71,957,550 
 
These costs include an allowance for detailed engineering of 10%, as well as a project contingency of 20%. 
Details and cost breakdowns are contained in Appendix D. 
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From these cost estimates, it is evident that the 128th Avenue alignment is significantly higher cost than the 
240th Street alignment, owing to the significantly longer structure and higher profile, which results in longer 
spans and taller piers. 

 
2.7 RECOMMENDATIONS 

We recommend the 240th Street alignment option over the 128th Avenue alignment option for the following 
reasons: 
 
• The estimated construction cost for the 240th Street alignment option, at $31 million, is significantly 

lower than the 128th Avenue alignment option, at $72 million. 
 

• The profile on the 240th Street alignment option, at 3.3%, is preferred over the 128th Avenue 
alignment option, at 5.9%, from an operational perspective. 

 
For the purposes of this study, we conclude that conventional, multi-span bridge structures are feasible and 
appropriate for both crossings of the South Alouette River that we investigated.  The concepts in this report 
represent only one feasible solution.  Other bridge configurations are possible and should be considered 
and optimized, should the District proceed to detailed design for this project.  
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B Appendix B - Geotechnical Report 

 



































REPORT 

 C-1 
 P:\20072065\00_Alouette_River\Engineering\03.02_Conceptual_Feasibility_Report\WP- Final Report\rpt_map_alouette_river_crossing_20080811_dd.doc 

C Appendix C - Feasibility Study Drawings 

 





















REPORT 

 D-1 
 P:\20072065\00_Alouette_River\Engineering\03.02_Conceptual_Feasibility_Report\WP- Final Report\rpt_map_alouette_river_crossing_20080811_dd.doc 

D Appendix D - Cost Estimates 

 





CALCULATIONS

PROJECT DIST. OF MAPLE RIDGE - SOUTH ALOUETTE RIVER CROSSING   PROJ. NO. 20072065
DETAILS 128th Avenue Alignment Option   BY C.Cheng/A.Kao

Cost Estimate (2008 Dollars)   DATE 22-Feb-08

Revised: Feb-22-2008

Item No. Description Unit Quantity Unit Rate Total
1.0 Grading
1.1 Clearing and Grubbing m2 5,800 9.00 52,200

1.2 Organic Stripping m3 2,200 30.00 66,000

1.3 Roadway Excavation m3 5,200 19.00 98,800

1.4 Asphalt Pavement Saw Cutting m 100 7.00 700

1.5 Imported Granular Fill m3 1,900 50.00 95,000

1.6 Pavement Milling (35mm - 50mm) m2 4,200 23.00 96,600

1.7 19mm Granular Base (100mm) m3 4,100 55.00 225,500

1.8 75mm Select Granular Subbase (350mm) m3 2,300 50.00 115,000

2.0 Paving
2.1 Asphalt Pavement tonne 5,600 120.00 672,000

2.2 Concrete Curb and Gutter m 1,800 70.00 126,000

2.3 Pavement Markings m 4,000 3.00 12,000

3.0 Bridge Construction
3.1 Bridge End Fill m3 2,000 50.00 100,000

3.2 Foundation Excavation and Backfill m3 2,900 60.00 174,000

3.3 Piling

3.3.1 Mobilization L.S. 100% L.S. 400,000

3.3.2 Supply Ø914×12.7t Steel Pipe Piles m 5,100 850.00 4,335,000

3.3.3 Install Piles each 147 25,000.00 3,675,000

3.4 Cast-in-Place Concrete

3.4.1 Substructure m3 3,300 3,000.00 9,900,000

3.4.2 Superstructure m3 3,800 4,000.00 15,200,000

3.5 Precast Concrete

3.5.1 Supply/Fabricate 1728 Dp. I-Girders m 1,300 720.00 936,000

3.5.2 Ship/Erect 1728 Dp. I-Girders L.S. 100% L.S. 300,000

3.6 Structural Steelwork

3.6.1 Supply/Fabricate Structural Steelwork kg 2,020,000 4.00 8,080,000

3.6.2 Ship/Erect Structural Steelwork L.S. 100% L.S. 2,700,000
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CALCULATIONS

PROJECT DIST. OF MAPLE RIDGE - SOUTH ALOUETTE RIVER CROSSING   PROJ. NO. 20072065
DETAILS 128th Avenue Alignment Option   BY C.Cheng/A.Kao

Cost Estimate (2008 Dollars)   DATE 22-Feb-08

Revised: Feb-22-2008

Item No. Description Unit Quantity Unit Rate Total
3.7 Miscellaneous Steelwork

3.7.1 Laminated Elastomeric Bearings each 30 2,000.00 60,000

3.7.2 Pot Bearings each 44 3,000.00 132,000

3.7.3 Bridge Parapet Steel Railing m 1,664 500.00 832,000

3.7.4 Standard Steel Bicycle Fence m 1,664 1,000.00 1,664,000

3.7.5 Expansion Joints m 47 2,500.00 117,750

3.8 Waterproofing Membrane m2 7,100 60.00 426,000

3.9 Asphalt Overlay tonne 1,700 120.00 204,000

4.0 Retaining Walls
4.1 MSE Retaining Wall at East Approach m2 570 1,200.00 684,000

5.0 Traffic Management (5% of Items 1 ~ 2) L.S. 100% L.S. 78,000
6.0 Mobilization (5% of Items 1 ~ 5) L.S. 100% L.S. 2,600,000
7.0 Miscellaneous (5% of Items 1 ~ 6) L.S. 100% L.S. 2,700,000
8.0 Engineering (10% of Items 1 ~ 7) L.S. 100% L.S. 5,700,000
9.0 Contingency (15% of Items 1 ~ 8) L.S. 100% L.S. 9,400,000

Total $ 71,957,550

Notes: •  Grading and Paving quantities estimated from Figure 2
•  Miscellaneous includes items that are not listed but would be required to complete the work
•  Costs indicated do not include GST
•  Costs do not include any environmental mitigation. Jacques Whitford provided a preliminary budget:

* Planning and Permitting: $47,000
* Monitoring: $78,000
* Compensation: $150,000
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CALCULATIONS

PROJECT DIST. OF MAPLE RIDGE - SOUTH ALOUETTE RIVER CROSSING   PROJ. NO. 20072065
DETAILS 240th Street Alignment Option   BY C.Cheng/A.Kao

Cost Estimate (2008 Dollars)   DATE 22-Feb-08

Revised: Feb-22-2008

Item No. Description Unit Quantity Unit Rate Total
1.0 Grading
1.1 Clearing and Grubbing m2 8,400 9.00 75,600

1.2 Organic Stripping m3 2,900 30.00 87,000

1.3 Roadway Excavation m3 8,200 19.00 155,800

1.4 Asphalt Pavement Saw Cutting m 100 7.00 700

1.5 Imported Granular Fill m3 9,300 50.00 465,000

1.6 Pavement Milling (35mm - 50mm) m2 4,200 23.00 96,600

1.7 19mm Granular Base (100mm) m3 2,300 55.00 126,500

1.8 75mm Select Granular Subbase (350mm) m3 2,300 50.00 115,000

2.0 Paving
2.1 Asphalt Pavement tonne 4,500 120.00 540,000

2.2 Concrete Curb and Gutter m 1,500 70.00 105,000

2.3 Pavement Markings m 2,800 3.00 8,400

3.0 Bridge Construction
3.1 Bridge End Fill m3 2,000 50.00 100,000

3.2 Piling

3.2.1 Mobilization (5%) L.S. 100% L.S. 200,000

3.2.2 Supply Ø914×12.7t Steel Pipe Piles m 3,100 850.00 2,635,000

3.2.3 Install Piles each 74 25,000.00 1,850,000

3.3 Cast-in-Place Concrete

3.3.1 Substructure m3 1,000 3,000.00 3,000,000

3.3.2 Superstructure m3 2,000 4,000.00 8,000,000

3.4 Precast Concrete

3.4.1 Supply/Fabricate 1728 Dp. I-Girders m 2,000 720.00 1,440,000

3.4.2 Ship/Erect 1728 Dp. I-Girders L.S. 100% L.S. 500,000

3.4.3 Supply/Fabricate 550 Dp. Box Girders m 500 720.00 360,000

3.4.4 Ship/Erect 550 Dp. Box Girders L.S. 100% L.S. 100,000
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CALCULATIONS

PROJECT DIST. OF MAPLE RIDGE - SOUTH ALOUETTE RIVER CROSSING   PROJ. NO. 20072065
DETAILS 240th Street Alignment Option   BY C.Cheng/A.Kao

Cost Estimate (2008 Dollars)   DATE 22-Feb-08

Revised: Feb-22-2008

Item No. Description Unit Quantity Unit Rate Total
3.5 Miscellaneous Steelwork

3.5.1 Laminated Elastomeric Bearings each 35 2,000.00 70,000

3.5.2 Elastomeric Strip Bearings each 4 500.00 2,000

3.5.3 Bridge Parapet Steel Railing m 880 500.00 440,000

3.5.4 Standard Steel Bicycle Fence m 880 1,000.00 880,000

3.5.5 Expansion Joints m 31 2,500.00 78,500

3.6 Waterproofing Membrane m² 3,700 60.00 222,000

3.7 Asphalt Overlay tonne 890 120.00 106,800

4.0 Retaining Walls
4.1 MSE Retaining Wall at South Approach m2 200 1,200.00 240,000

5.0 Traffic Management (5% of Items 1 ~ 2) L.S. 100% L.S. 88,800
6.0 Mobilization (5% of Items 1 ~ 5) L.S. 100% L.S. 1,100,000
7.0 Miscellaneous (5% of Items 1 ~ 6) L.S. 100% L.S. 1,200,000
8.0 Engineering (10% of Items 1 ~ 7) L.S. 100% L.S. 2,400,000
9.0 Contingency (15% of Items 1 ~ 8) L.S. 100% L.S. 4,000,000

Total $ 30,788,700

Notes: •  Grading and Paving quantities estimated from Figure 2
•  Miscellaneous includes items that are not listed but would be required to complete the work
•  Costs indicated do not include GST
•  Costs do not include any environmental mitigation. Jacques Whitford provided a preliminary budget:

* Planning and Permitting: $47,000
* Monitoring: $78,000
* Compensation: $150,000
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E Appendix E - Alouette River Flow Rate Analysis 
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