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PATTULLO CORRIDOR STUDY EXECUTIVE SUMMARY



MAY 2008 - SW1109SWA



 



Pattullo Corridor Study – Final Report



EXECUTIVE SUMMARY The Pattullo Corridor Study provides technical analysis to assist in the development of a long term replacement and / or rehabilitation strategy for the existing Pattullo Bridge. This long term strategy is required based on the vital need to address the current issues pertaining to the existing Pattullo Bridge including significant traffic safety, traffic capacity, and structural integrity concerns. A long term replacement strategy for the Pattullo Bridge must look beyond the existing bridge and connecting road infrastructure and examine the needs for improved connectivity to the adjacent road network as well as improved traffic safety and operations on the bridge approaches. Furthermore, a long term replacement strategy provides the opportunity to investigate the provision or coordination of complimentary infrastructure works such as the potential for combining a new road bridge in the Pattullo Corridor with the replacement of the New Westminster Rail Bridge, an equally aging structure which forms a critical transportation link in the region. In recognition of the importance of the Pattullo Corridor for many transportation agencies in the region as well as the directly affected municipalities, the corridor planning study has undertaken to provide the technical justification to support any long term recommendations that may include a new bridge structure, an alternate corridor, increased level of connectivity, and the possible provision of a managed lane facility across the river. This information will assist each agency and municipality in the decision process in developing the long term replacement and / or rehabilitation strategy for the Pattullo Bridge and possibly for the New Westminster Rail Bridge as well.



A.



Study Objectives



The following study objectives have been defined as the primary guiding framework for development of the key technical findings for inclusion in the long term replacement and / or rehabilitation strategy for the existing Pattullo Bridge:
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•



Develop and examine new bridge corridor alignments.



•



Develop and examine enhanced connection options to the municipal and provincial road networks on both sides of the river.
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EXECUTIVE SUMMARY •



Assess three different cross sections for a new bridge including the potential retention of the existing bridge as part of the long term solution. The cross section options to be assessed include: o



A three lane cross section on a new bridge which would be combined with the retention of the existing Pattullo Bridge (including the required rehabilitation of this structure) such that the two structures would form a couplet of one way roadways for a total of six lanes across the river;



o



A six lane cross section replacing the existing Pattullo Bridge; and



o



A four lane cross section replacing the existing Pattullo Bridge.



•



Assess the viability of providing managed lanes within the Pattullo Bridge corridor for the six lane cross section options, where the managed lanes could either be High Occupancy Vehicle or High Priority Vehicle (Truck) only lanes (one in each direction).



•



Assess the technical feasibility of combining a new rail bridge with a new road bridge in the Pattullo Corridor.



In order to achieve these objectives, comprehensive analysis and evaluation of the bridge alignment and connection options have been undertaken. This analysis and evaluation was undertaken at a planning level accuracy using Multiple Account Evaluation techniques. Implementation costs have also been developed for each of the options under consideration; these costs are included in the evaluation process.



B.



Option Development and Analysis



Options were developed for each of several different components that together would form a complete transportation link across the Fraser River. These components include: the bridge alignments; connectivity to the adjacent road networks; cross sections (including the potential retention of the existing bridge); and the provision of High Occupancy Vehicle or High Priority Vehicle (Truck) Lanes.
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EXECUTIVE SUMMARY BRIDGE ALIGNMENTS A total of four possible bridge alignments were developed, as described below and graphically depicted in Exhibit E1: •



Bridge Alignment 1 – Pattullo Corridor (approximately 50 metres upstream of the existing rail bridge).



•



Bridge Alignment 2 – Pattullo Corridor (located along the existing rail bridge alignment).



•



Bridge Alignment 3 – Pattullo Corridor (approximately 50 metres downstream of the existing Pattullo Bridge).



•



Bridge Alignment 4 – Sapperton Bar Corridor.



Bridge Alignment 2 was not evaluated in the study as this alignment is contingent upon the replacement of the New Westminster Rail Bridge separately and in advance of the replacement of the Pattullo Bridge. CONNECTIVITY STRATEGIES Two connectivity strategies were developed for each side of the river for the bridge alignment options located in the existing Pattullo Corridor; only one connectivity strategy was developed for Bridge Alignment 4 in the Sapperton Bar Corridor. The development of these connectivity strategies in the existing Pattullo Corridor was based on a travel desire line analysis across the river as well as in consideration of goods movement to and from the bridge and, specifically, the provision of appropriate truck routes. The two connectivity strategies developed in conjunction with the bridge alignment options for the north end of the bridge are summarized as follows and graphically depicted in Exhibit E2A: Strategy 1N



2N
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Connections Provided −



McBride Boulevard



−



Royal Avenue



−



North Fraser Perimeter Road (East) via Columbia Street



−



McBride Boulevard



−



North Fraser Perimeter Road (East) via Columbia Street



−



North Fraser Perimeter Road (West) via Front Street Connector
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EXECUTIVE SUMMARY The two connectivity strategies developed in conjunction with the bridge alignment options for the south end of the bridge are summarized as follows and graphically depicted in Exhibit E2B: Strategy 1S



2S



Connections Provided −



King George Highway



−



Scott Road



−



King George Highway



−



Scott Road



−



South Fraser Perimeter Road (West)



MANAGED LANES (HOV OR HPV) Managed lanes in the form of High Occupancy Vehicle lanes or High Priority Vehicle (Truck) lanes were proposed to be included as one of the lanes in the six lane cross section options being considered in the study. As there are no HOV or HPV facilities present in the existing Pattullo corridor, the analysis examined the viability of providing a managed lane in terms of the requirements and extents of supporting facilities beyond the bridge as well as the potential usage of the proposed managed lane facility. CROSS SECTIONS (RETENTION OF THE EXISTING BRIDGE) Retention of the existing Pattullo Bridge was proposed as one of the three cross section options. In one of the six lane cross section options, a couplet of one-way roadways would be provided across the river, where the existing bridge would be reconfigured to provide three standard travel lanes in one direction and a new bridge would be constructed adjacent to the existing bridge to provide three travel lanes in the opposite direction. A separate technical assessment study was conducted to examine the viability of retaining the existing bridge in light of the bridge alignment options being considered, the road network interface options, and most importantly, the actual bridge condition. SUMMARY - BRIDGE ALIGNMENT / CONNECTIONS OPTIONS Prior to the overall assessment of the bridge alignment / connection options, separate studies were conducted to streamline the number of options for three components of the transportation link and therefore reduce the number of permutations of options to take forward for detailed traffic analysis and the Multiple Account Evaluation. The shortlist of bridge alignment / connection options is summarized in Table E1.
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EXECUTIVE SUMMARY Table E1 – Bridge Alignment / Connection Options Option



Option 1A



Connectivity Strategy Combination



Alignment 1



1N – 1S



Option 1B



1N – 2S



Option 1C



2N – 1S



Option 1D



2N – 2S



Option 3A



Alignment 3



1N – 1S



Option 3B



1N – 2S



Option 3C



2N – 1S



Option 3D



2N – 2S



Option 4



C.



Bridge Alignment



Alignment 4



N/A



Study Findings



Findings stemming from the various investigations and analyses conducted as part of the overall corridor study have been summarized with respect to the following categories which are directly related to the key study objectives:
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•



Bridge Alignments;



•



Level of Connectivity;



•



Managed Lanes;



•



Retention of the Existing Bridge;



•



Bridge Types; and



•



Combined Road Rail Bridge.
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EXECUTIVE SUMMARY BRIDGE ALIGNMENTS Four bridge alignment options were developed and three bridge alignments taken forward as part of the detailed evaluation. From the extensive analysis and evaluation of the bridge alignment / connection options, the following key findings are summarized below along with the relevant supporting rationale: Findings Bridge Alignment 3



Bridge Alignment 1



Bridge Alignment 4



•



Should be considered as the preferred alignment for the future replacement of the Pattullo Bridge;



•



Limited impacts to residential and industrial properties on either side of the river;



•



Impacts to the parks on either side of the river are considered moderate;



•



However, higher costs are associated with this alignment as compared to the other adjacent alignment.



•



Not considered the preferred alignment;



•



High impacts to residential and heritage properties in New Westminster;



•



Impacts to additional industrial land in Surrey;



•



However, this alignment option could be considered further as the project costs are estimated to be lower than for Bridge Alignment 3.



•



Should not be considered further;



•



High project costs;



•



Significant environmental impacts in the Fraser River;



•



Limited traffic benefits.



LEVEL OF CONNECTIVITY Based on the analysis undertaken using the traffic demand forecasting model and in consideration of the relative impacts and associated costs, the key findings with respect to the level of connectivity to be provided to the new Pattullo Bridge are summarized below: North side connections to the new Pattullo Bridge:
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•



Should be maintained to McBride Boulevard;



•



Should be maintained Columbia Street;



•



Should be considered to North Fraser Perimeter Road (West) via Front Street;



•



Should not necessarily include Royal Avenue.



to



North



Fraser



Perimeter



Road



(East)



via
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EXECUTIVE SUMMARY South side connections to the new Pattullo Bridge: •



Should be maintained to King George Highway;



•



Should be maintained to Scott Road;



•



Should be considered to South Fraser Perimeter Road (West).



MANAGED LANES Based on the results of the traffic and geometric analysis conducted with respect to the extents of the supporting facility and potential usage, it was determined that the provision of a managed lane is not viable in the existing Pattullo Corridor or, by proxy, in the alternate corridor (Bridge Alignment 4). These findings are based on the following rationale: •



HOV demand is low in the Pattullo Corridor, primarily due to the fact that this route competes with the adjacent SkyTrain crossing. Truck demand across the river in the Pattullo Corridor is high relative to the total vehicle demand, but not high enough to warrant a restricted use lane;



•



No bus transit is provided or is planned to be provided in the Pattullo Corridor during the peak hours;



•



The numerous connections at each end of the bridge dilute the total carpool demand such that no one connection benefits measurably from the provision of a dedicated lane. This distributional effect also erodes the potential usage of the HOV lane over the river as a high percentage (>40% in the northbound direction based on maximum distribution to one connection route of approximately 60%) will likely choose not to use this short section of HOV lane on the bridge; and



•



Provision of direct access between the HOV lanes and the various connections at each bridge approach in order to improve usage of the bridge HOV lane would be a high cost item.



With respect to the provision of a truck lane, an auxiliary lane configuration (add lane on one side and a drop lane on the other side of the river) in both directions has been suggested as a means of providing the connections to the North Fraser Perimeter Road and the South Fraser Perimeter Road. In noting the predominant truck origins and destinations, this configuration provides a defacto truck lane for heavy vehicles crossing the river in the Pattullo Corridor as most trucks would not be required to merge or even change lanes, and at worst, would only be required to change one lane on the bridge in either direction of travel.
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EXECUTIVE SUMMARY RETENTION OF THE EXISTING BRIDGE The technical assessment indicated that the existing Pattullo Bridge should not be retained due to the following considerations: •



The current condition of the bridge requires a significant capital cost investment to rehabilitate the bridge to obtain three standard travel lanes. These rehabilitation costs would be similar to the incremental cost of providing three additional lanes on the new bridge structure;



•



Rehabilitation of the bridge would only extend the useable life another 50 years;



•



A new bridge would be expected to have lower life cycle maintenance costs, given that it would be built using modern technology;



•



The interchange concepts proposed for the north bridgehead (New Westminster) would require significant changes to the north approach and possibly the main bridge structure. The practicality of adding on-ramps is technically difficult and thus likely impractical given the age and condition of the existing structure; and



•



The construction period and costs associated with staging of the couplet option would exceed those of a single new structure.



BRIDGE TYPES A number of bridge configurations remain feasible for the bridge alignments and connectivity strategies being considered in the existing Pattullo corridor. A two direction navigation channel of 200 metres in width is desirable, however, a single direction navigation channel of 150 metres is the required minimum based on discussions with the Council of Marine Carriers and the Fraser River Port Authority – Technical Specifications Handbook. The configurations suitable for the long term replacement of the Pattullo Bridge have been developed for both a 200 metre and a 150 metre navigation channel as follows: 200 Metre Navigation Channel:
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•



Single tower cable stayed bridge with a 225 metre main span, 160 metre side span and an 80 metre tall tower (as measured from deck level). Continuous span girder approach structures are used;



•



Multi-span extradosed bridge with 225 metre spans and 25 metre tall towers (as measured from deck level); and



•



A tied arch structure with a 225 metre span and continuous span girder approaches.
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EXECUTIVE SUMMARY 150 Metre Navigation Channel: •



Multiple continuous steel plate girder bridge with a 150 metre cable-assisted main span and 90 metre approach spans;



•



Single tower cable stayed bridge with a 180 metre main span, 125 metre side span and a 65 metre tall tower (as measured from deck level). Continuous span girder approach structures are used;



•



Multi-span extradosed bridge with 180 metre spans and 20 metre tall towers (as measured from deck level); and



•



A tied arch structure with a 180 metre span and continuous span girder approaches.



COMBINED ROAD RAIL BRIDGE The technical feasibility of a combined road rail bridge was evaluated to ascertain if further investigation is merited in terms of project costs, operating management, and other jurisdictional issues. The study findings indicated that a combined road rail bridge is technically feasible, however, there are many other considerations. The benefits to TransLink in pursuing a combined road rail bridge may prove to be strictly financial as it is believed that the combined structure alone may be less expensive to construct than two separate structures for the road and rail components. However, the requirements to connect the rail and road components on the various approaches for a combined road rail bridge in the preferred locations (zones or Bridge Alignments 1 or 3) may involve other associated costs. Further investigation beyond the scope of this study is required to identify the costs of the rail only bridge along with the associated connection cost that would apply to both a rail only bridge and the combined road rail structure. It is recommended that the combined road rail structure be retained for further consideration until such time that the other associated costs can be identified and compared against the rail only and road only options. The next steps in the financial assessment of a road rail structure would likely include:



SW1109 – May 2008



•



Marine navigation study – to identify the optimal elevation for the rail component based on the future composition of marine traffic;



•



Project Cost estimates for a rail only bridge;



•



Definition and cost estimates for the rail approaches – this would include an examination of the potential impacts and /or conflicts associated with a road rail bridge in either Bridge Alignment 1 or Bridge Alignment 3.
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