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Disclaimer 

This report was prepared solely for internal purposes. All parties other than BC Hydro are third parties. 

BC Hydro does not represent, guarantee or warrant to any third party, either expressly or by implication: 

(a) the accuracy, completeness or usefulness of, 

(b) the intellectual or other property rights of any person or party in, or 

(c) the merchantability, safety or fitness for purpose of, 

any information, product or process disclosed, described or recommended in this report. 

BC Hydro does not accept any liability of any kind arising in any way out of the use by a third party of any 
information, product or process disclosed, described or recommended in this report, nor does BC Hydro accept 
any liability arising out of reliance by a third party upon any information, statements or recommendations 
contained in this report. Should third parties use or rely on any information, product or process disclosed, 
described or recommended in this report, they do so entirely at their own risk. 

Copyright Notice 

This report is copyright by BC Hydro in 2025, April 1 not to be reproduced in whole or in part without the prior 
written consent of BC Hydro.  
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Executive Summary 

Due to load growth in the Willoughby area of the Township of Langley a new 

230/69/25 kV 200 MVa outdoor AIS substation is to be constructed. Currently BC 

Hydro does not have any suitable properties for the new station. The TM-0592 

Property Acquisition project is to search out and find a suitable property to 

purchase for the substation. This report summarizes the engineering review of 

the properties evaluated. Due to the dynamic nature of the current property 

market this report will only be able to consider properties under consideration at 

the time of writing. It is possible that the site selected will not be covered by this 

report however the information contained within will help guide the ultimate 

selection.  

At the time of writing, offers to purchase have been made on a set of properties 

currently owned by Bosa Developments. Project Management is also requesting 

that additional adjacent properties be purchased to ensure sufficient space is 

available to fully develop the most efficient station layout while preserving land 

for future expansion if necessary.  It is not known at this time if the sales will be 

completed and therefore this report does not make any specific recommendation 

as to the appropriate property for purchase. 
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1 Introduction 

Due to load growth in the Willoughby area of the Township of Langley, a new 

substation is required. Currently, BC Hydro has no vacant properties on which to 

construct a new station.  On November 1st, 2023, project TM-0592 was initiated 

to find and purchase a property to develop a new 230/25 kV 200 MVA  ultimate 

Outdoor Air Insulated Switchgear (AIS) substation with provision for a future 60 

kV yard.  The station is specified as AIS due to the general rural nature of the 

area, although this could be changed depending on the properties available for 

purchase.  

This report summarizes the engineering evaluations of the properties considered 

during the conceptual phase of the project. Initially, twenty-two (22) sites were 

identified as potential locations for a new station.  After initial screening, the list 

was reduced to four (4) sites.  As the project advanced some sites were dropped 

and others added for consideration. The following sections will discuss the 

properties and the various findings. 

The engineering team evaluated a number of factors for each site including 

transmission ingress, distribution egress, proximity to load center, size of the 

property, potential electrical layouts, constructability issues and geotechnical 

conditions among other factors.  This evaluation was by nature a high-level 

investigation with a prime focus of eliminating unsuitable sites. Due to the 

dynamic nature of the current property market, this report will only consider 

properties under consideration at the time of writing. It is possible that the site 

ultimately selected will not be covered by this report, however the information 

contained within will guide the ultimate selection. 

This report does not include any evaluation of Environmental or First Nations 

concerns nor any financial considerations as these are covered by other groups.  
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2 Background 

Langley is one of the fast-growing areas in Lower Mainland. It is situated within 

Fraser River to the North, 0 Avenue to the South, 196 Street to the West and 272 

Street to the East. Three substations serve the Langley area, Port Kells (PKL), 

Harvey Road (HRD) and McLellan (MLN) substations. PKL and HRD are 

60/25kV substations, and they are at their ultimate capacities of 100MVA in 

Winter and 79MVA in Summer. MLN is a 230/25kV, 200MVA (Winter)/158MVA 

(Summer) substation and being upgraded to 400MVA (Winter)/315MVA 

(Summer) with 30 feeder positions in F2030 to meet the area load growth and 

customers’ requirement. By F2033, most of the augmented capacity and feeder 

positions at MLN will be used up based on Langley placemat and there will be no 

capacity and feeder positions available in the existing substations to supply the 

new area loads. 

The Township of Langley (TOL) includes the Willoughby neighbourhood which 

bounds the City of Surrey at 196th street. Areas of service include, Willoughby, 

Carvolth, Milner, Willowbrook and parts the City of Langley.  Development has 

been rapid around the 200th St. corridor and the load growth along with 

electrification upgrades are expected to outstrip supply by 2033. Due to 

electrification and the rapid growth along the 200th St corridor, the additional load 

increase in Willoughby area will be about 48MVA by F2033 and 130+MVA 

beyond F2033.  To meet that demand a new substation is needed in the 

Willoughby area by 2032.  It is proposed that a property for a new 230/69/25 kV 

200 MVA station be purchased as soon as possible to meet this date. 

Currently, BC Hydro has no surplus properties to use for a new station. In order 

to meet the timeline of the new substation, a piece of property suitable for a 

230/69/25kV, 200MVA outdoor AIS substation needs to be purchased as soon as 

possible in a location near the load center as identified by Distribution Planning 

(See Figure 1) 
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and as close as possible to the existing 230kV transmission supply out of 

McLellan Substation. Two new 230 kV line positions will be installed at McLellan 

station as part of another project to supply the new Willoughby Substation. 

Transmission routing is part of the substation project and not part of the property 

purchase project although potential routing will be considered in the site selection 

analysis. The report summarizes the high-level review of the various properties 

evaluated for the purchase for the new substation. Due to the dynamic nature of 

the current property market this report will only be able to consider properties 

under consideration at the time of writing. There is a moderate risk that the 

properties evaluated may not be available for purchase and other properties 

considered will not be covered by this report. As of the writing of this report an 

offer to buy has been made for a set of properties owned by Bosa developments.  

Additional properties will be needed to provide a site large enough for the new 

station.  While the sales have not been finalized it is assumed that the purchase 

will be ultimately successful.  Should the purchase not be successful the 

Figure 1  Distribution Load Map 
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information contained in this report can be used as a baseline for assessing other 

options.  
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3 Properties Reviewed 

As noted above the initial choice of sites was reduced to four for further 

evaluation.  Those four are listed below as: 

 Alternate 14B is a 12.5 Acre assembly of five residential (5) properties 

located at the intersection of 80th Avenue and 192nd St in Surrey.  

 

 Alternate 18 a 8.15 Acre assembly of two properties owned by the 

Qualico Development group.  The parcel is located at the intersection of 

78th Avenue and 195B street. An additional separate private parcel of 

2.22 acres directly west of Alternate 18 would need to be considered to 

allow full development of the site. 

Figure 2 Location of Alt 14B 

Figure 3 Location of Alt 18 
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 Alternate 19 is a 10.9 Acre assembly of three private properties at the 

intersection of 76th Avenue and the incomplete extension of 196th street.  

These parcels are directly south and abutting the Qualico properties of 

Alternate 18. A fourth parcel directly west of this assembly might be 

required to allow full development of the site. 

 

 Alternate 20 is a 9.5 Acre assembly of two parcels owned by the Bosa 

Development group.  Additional privately held parcels directly south of the 

Bosa parcels would need to be added to fully develop the ultimate station 

layout.  Currently, the two parcels to the south-west of the Bosa assembly 

are being considered to allow the full development of a substation. 

Figure 4 Location of Alt 19 

Figure 5 Location of Alt 20 
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The next sections will describe the alternatives in more detail and summarize the 

findings of the engineering team.  

 

3.1 Alternate 14B  

3.1.1 Current Use 

Currently, Alternate 14B is a collection of residential parcels with single family 

homes on large lots. Some of the parcels may be used for hobby farms or left 

fallow. 

3.1.2 Electrical Assessment 

The electrical design team has a “typical” layout for a 200 MVa Air Insulated 

Distribution station.  This typical layout is 110.0 m x 198.5 m requires 

approximately 21,505 m2 or about 5.3 Acres of land. This allows for a control 

building, 2-230/25 kV transformers, two line positions and up to 24 feeders. 

Station Planning has requested that the new stations in the lower mainland have 

a provision for future expansion by adding space for additional line positions and 

provision for a 60 kV section. As part of the analysis of other sites, the electrical 

design team has developed a number of layouts with this level of equipment 

which includes a control room, 4 -230 kV line positions, 2-230/25 kV 150 MVa 

transformers, 2 – 230/60 kV 150 MVa transformers and 4 - 60 kV line positions.  

The layout has a minimum dimension of 181 m x 196 m or 35,476 m2 or 

approximately 8.7 Acres. No specific layout was prepared for Alternate 14B as it 

was considered a lower priority alternate given that the sites were not actively for 

sale and it would require an assembly of multiple properties when other 

properties were actively for sale. The overall site is sufficiently large to 

accommodate the layout required by Planning. For more information refer to the 

electrical memo in Appendix A.  
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3.1.3 Civil Assessment 

As this site was not considered a primary site to assess, the level of investigation 

was limited to preliminary site grading and access considerations. The site is 

located at the corner of 192nd street and 80th Avenue and access is considered to 

be good.  The site has a general slope of approximately 6% from east to west.  

An analysis by the Civil team  indicates that approximately 40,000 m3 of cut and 

80,000 m3 of fill would be required to fully level the site for use as a substation.  

For more information refer to Appendix B 

3.1.4 Geotechnical Assessment 

This alternative was not directly assessed in the geotechnical review as it was a 

lower priority as it was not one of the favoured sites. The review however did 

discuss the geotechnical conditions of the general area and noted that 

reasonable soil conditions with moderate seismic risk could be expected for 

alternate 14B.  It was noted that if this alternative was to be considered a more 

thorough review would need to be undertaken with a dedicated field program 

before it could be recommended as a viable alternative. For more information 

refer to Appendix C 

3.1.5 Transmission Assessment 

The alternative was only considered at a high level as the site was not 

considered to be a leading alternative. O/H routes were plotted along a number 

of paths using Google Earth however ultimately it was determined that like all 

other sites under review, the most likely routes were underground from McLellan 

along 192nd  and 196th streets to the local area and from there minor rerouting of 

the 196th  street path along 197th  street and 80th avenue would bring the line to 

the site. For more information refer to Appendix D 

3.1.6 Suitability for use as a substation 

As other sites were actively for sale this site was considered a lower priority for 

review  it only received a cursory examination from the various disciplines. Based 

on the level of review, the general site conditions and proximity to the load center 

this site would possibly be suitable for a substation however more investigation 

would be required before a final decision could be made. 
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3.2 Alternate 18 

3.2.1 Current Use 

Alternate 18 is a two-parcel assembly owned by Qualico Developments.  

Currently the site holds residences and farm buildings. It is being held until 

financial conditions for development improve. 

3.2.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres. The site currently is not 

large enough for the ultimate development but is large enough for a first stage. If 

the station is expanded in the future, the property to the west would need to be 

obtained. A second scenario would be if the parcels directly south that comprise 

Alternate 19 were obtained, the full station could be easily accommodated.  

However, a decision on this path would need to be made before final design of 

the initial stage begins so as to make the most efficient use of the properties.  

Finally, a third scenario would be to develop a GIS station on the two Qualico 

parcels. This is not preferred due to costs and is noted only to provide all options 

for consideration in the event additional properties cannot be obtained. For more 

information refer to the electrical memo in Appendix A.  

3.2.3 Civil Assessment 

The site is generally flat east to west with an average slope of 4.7% running north 

to south. Site development to bring the site to an average grade of 3% would 

require approximately 22,700 m3 of cut and 45,300 m3 of fill. Access is less 

favourable for this site as 196th Street has not been extended and the only 

access is from the frontage on 78th Avenue. The city of Surrey or the Township of 

Langley may require completion of 196th as part of the project construction cost. 

There is a creek to the west on the property not owned by Qualico that could 

complicate the full development of the site if it is obtained. High water flows in the 

creek could introduce flooding or erosion of the substation.  Environmental 

setbacks could reduce the available area such that the station is not viable and 

runoff from the station could potentially contaminate the creek.  These conditions 

would need to be carefully considered before development of the substation. For 

more information refer to Appendix B 
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3.2.4 Geotechnical Assessment 

The geotechnical team conducted a desktop review of the area with added 

attention to some of the sites. Alternative 18 was included in the review.   The 

site is in the Clayton area of Surrey.  The surface soils in this area were 

assessed by reviewing the stratigraphy observed during ground well installation 

in the area and reviewing the Geologic Survey of Canada Map 148A.  The 

surface soils are comprised of Capilano Sediments with Vashon Drift or Pre-

Vashon tills below. These surface deposits consist of marine and glaciomarine 

stony (including till-like deposits) to stoneless silt loam to clay loam with minor 

sand and silt usually less than 3 m thick but up to 30 m depth in areas. Below this 

layer can be found Pre-Vashon till deposits. The static ground water table in the 

area varies between 18 m and 53 m below surface grade and there is potential 

for parts of the groundwater to be part of a pressurized Aquifer. The seismic site 

classification is likely to be site class C or D and liquefaction is not expected. As 

the expected foundations for the substation would likely be shallow footings there 

does not appear to be any major issue in developing this site for a substation. A 

more detailed confirmatory exploration program consisting of two or three 

augered drill holes and seismic cone penetration testing is recommended before 

a final decision on purchase of the site is completed. For more information refer 

to Appendix C 

 

 

3.2.5 Transmission Assessment  

For this site, a review of potential Overhead line routes was conducted. O/H 

routes were plotted along a number of paths using Google Earth and it was 

determined the only viable route for O/H would be along 196th street.  This would 

be a challenge as much of 196th street serves newer residential areas, and the 

corridor is not very wide nor is it continuous.  The only solution would be a double 

circuit monopole however Transmission planning is not comfortable with this due 

to reliability issues with both circuits supplying the station on the same set of 

structures. Ultimately it was determined that like all other sites the most likely 

routes were underground from McLellan generally along 192nd and 196th streets 

to the local area and from there minor rerouting of the 192nd  street path along 
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78th Avenue to bring  the line to the site. For more information refer to Appendix 

D 

 

 

3.2.6 Suitability as a substation 

Based on the review by each discipline, the general site conditions and proximity 

to the load center this site would  be suitable for a  substation provided additional 

lands can be obtained to develop the ultimate station. However as noted in 

section 3.2.4 a confirmatory geotechnical investigation is recommended prior to 

final purchase of the site.  

3.3 Alternate 19 

3.3.1 Current Use 

Alternate 19 is a three parcel assembly of private properties at the corner of 76th 

Avenue and 196th street in Surrey. This assembly is directly south and abutting 

Alternate 18. The assembly is currently occupied by private homes. Much of the 

land has been cleared in the past and some of the land has naturally revegetated 

with some second growth forest.  

3.3.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres.  The Alternate 19 assembly 

at 44,122 m2 (10.9 Acres) is large enough for the ultimate site development 

based on the layouts prepared by electrical design. If Alternate 19 were reduced 

to two of the three parcels (assuming the third was not available) it would be 

necessary to obtain other lands to complete the ultimate station.  This could be 

managed by purchasing Alternate 18 directly to the North. As noted in Section 

3.2.3 a decision on purchasing Alternate 18 would need to be confirmed before 

design of the station to ensure an efficient design.   As with Alternate 18, a third 

scenario would be to develop a GIS station on the two Alternate 19 parcels.  This 

is not preferred due to costs and is noted only to provide all options in the event 
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additional properties cannot be obtained.  For more information refer to the 

electrical memo in Appendix A.  

 

 

3.3.3 Civil Assessment 

The site is generally flat with a slope of approximately 2.5% from east to west.  

No significant cut or fill is required to level the site.  Access is less favourable as 

like Alternate 18, 196th is not complete and access is only available from 76th 

Avenue which is a single lane road at the parcel frontage. The creek noted in 

section 3.2.3 is not expected to be a concern as it is further west than at 

Alternate 18 however it would need to be investigated further if this property is 

selected for purchase.  For more information refer to Appendix B 

3.3.4 Geotechnical Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.4 would apply to this site as well. For more information refer to 

Appendix C 

3.3.5 Transmission Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.5 would apply to this site as well except that diversion of the 

transmission route would be along 76th Avenue rather than 78th Avenue. For 

more information refer to Appendix D 

3.3.6 Suitability as a substation 

Based on the review by each discipline, the general site conditions and proximity 

to the load center this site would be suitable for a substation with some caveats.  

The potential costs to extend 76th Avenue and 196th street to improve access as 

well as the potential impact of the creek to the west of the site would need to be 

studied and as noted on section 3.2.4 a confirmatory geotechnical investigation is 

recommended prior to final purchase of the site. 
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3.4 Alternate 20 

3.4.1 Current Use 

Alternate 20 is a five-parcel assembly consisting of two lots owned by Bosa 

properties, and three parcels owned by individuals.  The final assembly is not 

determined as not all the private owners are willing to sell. The Bosa properties 

are available and an offer to purchase was made by BC Hydro. Two of the other 

lots are under negotiation with the third owner holding out. Currently all the lots 

are occupied with at least one home and potentially farm buildings or left 

naturally vegetated. 

3.4.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres. For this site, the initial 

property configuration only consisted of the two Bosa Properties with total 

dimensions of 390.3 m x 99.05 m. This complicated the design as the site was 

very long and narrow. The layout developed (WIB-E05-SK004 R0A) was an 

inefficient layout which included indoor 25 kV and 60 kV Gas Insulated 

Switchgear (GIS) sections and outdoor 230 kV bus and transformers. The layout 

required transmission connections on the North boundary. This would have 

required ROW across private properties. This is not an optimal solution, and the 

acquisition of adjacent properties was looked at.  

The first adjacent property considered was the private parcel to the south and 

east of the Bosa lands   A number of layouts were considered culminating in 

WIB-E05-SK006-Op2.  This layout located the outdoor 230 kV yard and four 

transmission terminals on the east side of the assembly and the Air insulated 

(AIS) 25 kV yard on the western portion of the eastern Bosa property with the 

future AIS 60 kV yard located on the western Bosa property. This layout requires 

cables to supply the 60 kV yard and while it makes better use of the property it is 

still not optimal. What it did prove was that a substation could be constructed if 

an additional adjacent parcel were purchased along with the Bosa property.  

Since that layout was completed the focus of additional property has been on 

adding the parcel on the southwest boundary of the Bosa properties as that 

owner is willing to sell the land.  A revised layout will be prepared for the new 

assembly however it will not be ready for the completion of this report. The new 
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layout will effectively be a mirror image of the WIB-E05-SK002-Op2 and will 

show the site comprising Bosa, Kool and Walia properties can host a substation 

however as noted previously it will not be optimal.  

It is understood that efforts to purchase the parcel to the east of the Kool site will 

continue and if it becomes available a more efficient station layout will be able to 

be prepared.  For more information refer to the electrical memo in Appendix A.  

.  

3.4.3 Civil Assessment 

The site has a general slope of 4% from east to west.  Some cut and fill work will 

be required to level the site to an average of 3% grade. Volumes are 13000 m3 of 

cut and 27000 m 3 of fill.  Access is better than the Alternate 18 and 19 as 196th 

while only a single lane fronting the Bosa Property does extend to full width of the 

site. 194th extends past the full frontage of the site and there is a spur road called 

194a St that reaches the southern boundary of the site. There are no water 

courses near the site. For more information refer to Appendix B 

 

3.4.4 Geotechnical Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.4 would apply to this site as well. However, as the site is under 

offer to purchase, BC Hydro will be conducting a due diligence geotechnical 

investigation prior to completion of the purchase.  The results of the investigation 

will not be known before completion of this report. For more information refer to 

Appendix C 

 

 

3.4.5 Transmission Assessment 

Due to the proximity of Alternate 20 to Alternate 18 and 19 the general conditions 

listed in section 3.2.5 would apply to this site as well except, that the diversion 
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from 192nd would occur along 76th avenue and194th St. For more information 

refer to Appendix D 

 

3.4.6 Suitability for use as a Substation 

Based on the review by each discipline, the general site conditions, and proximity 

to the load center, this site would be suitable for a substation with some caveats.  

While an electrical layout will be prepared for the Bosa/Kool/Walia properties it 

won’t be ready for this report.  However, it is expected to be a mirror image of 

that prepared for the Bosa/Kang property as the assemblies are both the same 

size.  As shown for Bosa/Kang layout, a station could be constructed on the 

assembly but would not be an efficient design. If the Kang property could be 

purchased a much more efficient layout could be prepared for the site.  However, 

if it is not available the Bosa/Kool/Walia site would be suitable for a station. As 

noted, offers to purchase the Bosa and Kool properties have been made and a 

confirmatory geotechnical investigation is being prepared in the event that 

purchase agreements are completed.  
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4 Conclusions 

The project team investigated several potential sites for the new Willoughby 

substation.  The original selection of 22 sites was reduced to four sites for this 

stage of the project.  The sites were Alternate 14B, Alternate 18, Alternate 19, 

and Alternate 20.  Alternate 14B and Alternate 19 would require assembly by BC 

Hydro and for this reason they are less preferable. Alternate 18 and 20 were 

leading as both were assemblies held by developers who were willing to sell.  

While neither site was large enough on its own for the ultimate substation the 

project team determined it was likely that adjacent properties could be purchased 

to make up the required lands.   

The team reviewed all the properties and determined that there were no major 

technical issues that would prevent the development of a substation subject to a 

confirmatory Geotechnical investigation for each site.  Before the project team 

investigations were complete, senior management made a decision to make an 

offer on the Bosa properties of Alternate 20 based on the reasonable price and 

its availability.  Purchase negotiations continue at the time writing and further 

offers have been made for adjacent properties.  It is expected that Alternate 20 

will be selected provided the Geotechnical investigation scheduled for January 

2025 does not find a disqualifying condition.  

 

. 
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Appendix A  

Electrical Memo - Willoughby Substation (WIB) 

Property Purchase Project 

https://ppm.bchydro.bc.ca/projects/TM-

0592/ProjectDocuments/Design/1_IDN/Electrical%20Memo-

Willoughby%20Substation%20(WIB)%20Property%20Purchase%20Project%20-

%20Signed.pdf 

 

 

This link is temporary until memo is complete and document included in final 

version 
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Appendix B  

Willoughby Substation – Civil Memo 

https://ppm.bchydro.bc.ca/projects/TM-
0592/ProjectDocuments/Design/1_IDN/Willoughby%20Substation%20-
%20Civil%20Memo.pdf 

 

This link is temporary until memo is complete and document included in final 

version 
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Appendix C  

TM0592 Willoughby Sub Geotechnical Desktop 

https://ppm.bchydro.bc.ca/projects/TM-

0592/ProjectDocuments/Design/1_IDN/TM0592_Willoughby%20Sub_Geotechnic

al_desktop.pdf 

 

This link is temporary until memo is complete and document included in final 

version 
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Appendix D  

TM0592 Willoughby Substation Property Purchase  

Overhead Transmission Assessment 

 

https://ppm.bchydro.bc.ca/projects/TM-

0592/ProjectDocuments/Design/1_IDN/TM-

0592%20Willoughby%20Substation%20Property%20Purchase%20Overhead%2

0Transmission%20Assessment.docx 

 

This link is temporary until memo is complete and document included in final 

version 
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TM-0592 Willoughby Substation 

GIS Discussion 

ATTENDEES: Kally Jiang – Stations Electrical 
Ken Zeng - Stations Electrical 
Fariborz Mojebi - Equipment 
 

David Chwaklinski – Project Engineering 
Arthur Carr – Equipment T/L 
Will Fajber – Stations Principal Eng 
 

ABSENT:  
 

 

LOCATION: EDM_E06_Room 1 

MEETING DATE: 12 March 2024 10:00 to 11:00  

 
ITEM # ITEM DESCRIPTION 

1 General 
 This meeting is to discuss options to an Outdoor Air Insulated Substati0n for 

Willoughby and or Campbell Heights  
 The Langley area of Willoughby is being heavily developed and a new 200 MVa 

substation is required by 2032 
 Planning wants to include a 60 kV section as well as the 200 MVa 25 kV feeder 

section 
 Initial layouts indicate a land requirement for this type of facility to be 

approximately 41,000 m2 or 441,000 Sf ( 4.1 Ha or 10.1 acres) 
 There are very few properties of this size in the load area.  Other factors 

influencing this are: 
o The preferred area is heavily dedicated to Residential development and 

very expensive 
o Township of Langley does not want an AI Station in the residential area 

or fronting on 200th street  
o The city boundary between Surrey and Langley at 196th St. restricts 

movement to the west 
o The area west of 196th is mostly covered by the Agricultural Land 

Reserve 
o South of the area is the City of Langley with limited locations to place a 

station 
 

4 Options 
 Stations electrical has developed a layout for an outdoor station CAMP-002-E05 

SK003 which is the basis of our  property search 
 I have asked SE to develop a high level layout based on Indoor GIS for the 230, 

60  and 25 kV components, They provided CAMP-002_E05_SK003B.  This 
requires a land area of about 18,000 m2 or 4.4 acres 

 One question I had is what if any reductions could be made by using Outdoor 
GIS? 

 The rational is that outdoor GIS would not require a building to house the 
equipment potentially reducing costs. 

 
 

5 Discussion 
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 David outlines the project and noted, that while the plan is to find a property 
large enough to construct an outdoor AIS station he was looking for alternatives 
in case a suitable property was not available 

 Noted that KZ had provided a rough layout of a station with indoor 230 kV GIS, 
69 kV GIS, and 25 kV MVGIS with four outdoor transformers and a control 
building that was less than half the size required for an outdoor AIS 

 DC asked in general is there any significant cost difference between outdoor GIS 
and Indoor GIS 

 Arthur noted that Horsey 230 kV GIS is indoor and the building is very simple, 
Steel framing with Steel Cladding and limited ventilation equipment.  In his words 
“the most complex thing about it is the Bridge Crane” 

 AC noted that the 230 kV GIS can operate normally at 30 deg C 
 AC noted the 25 kV MVGIS would be the same as any other 25 kV MVGIS 
 AC noted that 69 kV GIS is the same footprint as outdoor GIS 
 AC noted that 72.5 KV non GIS breakers are very expensive ($200 k to $400 k 

in todays dollars) 
 It appears that there would be minimal cost savings for outdoor vs indoor GIS 

(Buildings only) 
 We discussed the location and viewed the Google Earth mapping of the areas 

we are looking at. 
 KZ noted that cost of transmission would be a factor. 
 Noted that if we could move west of the load center T cost would reduce but D 

costs increase and if we move east past Willoughby area both T and D costs 
would increase. 

 If we can find a large parcel to the west, it may still be possible to use O/H 
transmission. 

 If the station is close to the load center, it most likely will mean cables to supply 
T  

 DC asked who could provide information on the GIS equipment cos 
 AC assigned Fariborz to be the point person for equipment. 
 He will work with DC, KJ and KZ on developing equipment costs including 

transformers 
 DC will talk to estimating to get information on similar stations with 25 kV MVGIS 

and 230 Connection to try and develop some numbers for comparison for the 
Willoughby team 

 DC noted he would be meeting with planning today to determine if 69 kV is 
required at Willoughby as there is no industrial load to serve 

 DC noted that Campbell Heights does require 69 kV and the cost information 
would be used for both stations 

 AC noted that costs are likely to escalate seriously by the time the stations are in 
service. 

 DC noted that this information is to be used for a comparison based on today 
dollars and would not be relied on past that. 

 DC asked Fariborz when he might be able to provide the equipment cost 
information and he noted he would try for March 22nd. 

 Will F noted that land taxation costs were becoming an issue with BCH and it 
may be a consideration to go with GIS for the long term benefit of the company 
(Lower initial land costs, lower taxation vs higher initial equipment and 
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construction costs) 
 WF also noted that earlier there had been discussions about supplying 69 kV to 

the Campbell heights area from Nicomekl and Mclellan stations.  This would 
remove he 69 kV requirement entirely 

 Will discuss in meeting with Planning. 
 

 
NEXT MEETING  
 

Recorded by: David Chwaklinski 
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TM-0592 Willoughby Substation Property Purchase Project 

Conceptual Design 

 Feng Liu (Civil)  
Hussien Berisso (PE _substation) 

David Chwaklinski (Project Engineering) 
Dylan Lee ( Geotech)  
Kally Jiang (electrical) 
 

ABSENT:  
Craig Steels (T O/H) 
 

 

LOCATION: Teams Meeting 

MEETING DATE: 11-14-2024; 1:30 – 2.00  

 
Project Details: Current Stage: 

Conceptual  
Actuals to date:  Approved Budget:  

Est Completion: Conceptual: April 14 
,2025 

Project ISD: May 31, 
2031 

 

    

    

    

    

    

    

 
 
ITEM # ITEM DESCRIPTION LEAD/ACTION 

1 Project Overview LEAD 

  This project is the property purchase for  the future Willoughby 
Substation . 

 Project Name: Willoughby Substation property Purchase Project 
(WSPPP)  

 Workspace has been set up. Team to upload documents 
consistently and use naming conventions as specified on 
Workspace 

  

 

ACTION 

2 Meeting Purpose LEAD 

  This is an update meeting to discuss changes or progress from 
the last  

Activities 
 General Update 
 Hazard log development 
 Conceptual Design report - inputs 

 

ACTION 
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o Geotechnical design memo 
o Electrical design Memo 
o Civil design memo 
o Transmission design memo 

 General Discussion re: team needs 
 Wrap up 
  

 

3 Discussion LEAD 

 Discussion 
 

 Funding for conceptual design stage was released in early may 
  Conceptual Completion is early April 14, 2025. 
 Effective completion for design is Dec 31, 2024, when all 

documentation needs to be complete 
 Schedule 

o Hazard log September 27th, 2024. 
o Discipline memos September 15, 2024. 
o Draft Conceptual Design Report Sept 27, 2024. 

 
o Final Conceptual Design Report Dec 31, 2024. 

 
 General  
 Station Code is confirmed as WIB 
 There have been some changes in the proposed sites due to 

information provided by property owners. 
 

Alternative 14B 

 Alternate 14B consists of six (6) privately held properties at the 
corner of 80th Ave and 192nd St. in the Clayton area of Surrey. The 
PID’s are PID 005-951-704, 003-370-879, 005-951-712, 002-229-
561, 005-951-721 and 003-370-887.     Civic address is 7954 
192nd St., 7914 192nd St., 19234 80th Ave., 19276 80th Ave., 19296 
80th Ave. and 19324 80th Ave.  The land slopes from east to west 
at a grade of approximately 8 %.  The land is occupied by homes 
and in some areas is heavily treed with the remainder covered in 
brush.  A 25 kV distribution line runs along 80th avenue.  

 Currently it looks as if the largest parcel holder may be willing to 
sell.  If a conditional  agreement to purchase can be reached with 
this parcel it may nudge the other parcel owners into a willing to 
sell position 

 Discussions are ongoing 
 

 
Alternative 18 
 
Alternate 18 is a privately held assembly of two parcels owned by 
Qualico developments and a private parcel owned by the Mattu 

 

ACTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Project  Meet ing Notes 

 

Document ID:  TM-0592 WSPPP Conceptual Design mtg  01.00 
Document Owner: David Chwaklinski Version: P01.0 
Release Date: TBD Page: 3 of 4 

Template ID: Filenet#  

family. The Qualico parcels are PID 011—988-959 and 011-988-
967 with Civic address 19570 78th Ave. and 19526 78th Ave. 
Combined the parcels aggregate to 8.15 acres.  This would be 
large enough for the initial stage but to complete the ultimate 
more property would be required. An addition of the Mattu parcel 
to the west would allow the ultimate station to be constructed. The 
Mattu parcel is PID 005-545-048 at 19510 78th Ave. Distribution 
lines of unknown voltage run on 78th Ave. 

 
Alternate 19 
 
Alternate 19 consists of a three individually owned parcels directly 
south of the Qualico parcels.  The PIDs are 002-401-428, 002-
401-436 and 009-360-158 with Civic addresses 19595 76th Ave., 
19537 76th Ave and 19489 76th Ave. respectively. The sites are 
home sites and have houses and barns and are partially cleared 
with tress and shrubbery.  The sites are generally flat with decent 
access.  Distribution lines of unknown voltage run on 76th Ave. 
 
Alternate 20 
Alternate 20 consists of two properties owned by Bosa Properties 
and three properties to the south of the Bosa Properties.  Initially 
the Bosa properties were not considered as they were too narrow 
to meet the requirements.  Senior management made a decision 
to make an offer to purchase the Bosa properties due to the small 
difference between asking price and market valuation. 
Subsequent to that offer management has directed the team to 
attempt to purchase additional properties directly south of Bosa to 
provide sufficient room for an AIS station  

   
 Currently with the offer to purchase Alt 20 is the preferred 

alternative with alt 18 and 19 as backups. 
 Moving forward most of our effort will be focused on developing 

the due diligence required to complete the purchase of Alt 20.  
  
 
Overhead  

 New – nothing has changed from the previous meeting with the 
new parcel as all the sites are within the same general area.   

 It has been confirmed that supply will be from McLellan and Ken 
Zeng has prepared a layout to account for additional line 
positions.  Hussien Berriso is the assigned PE for the Substation 
project.  He is working woth Ken, Transmission planning and 
Distribution planning to determined the best way to egress T lines 
out of the station without impacting distribution. 

 Craig noted that it may be difficult to supply with O/H due to the 
development along the major streets.   

Geotechnical 
 New – nothing has changed from the previous meeting as all the 
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sites are in the same general area. 
 Dylan Lee Is meeting with Klohn to discuss  potential Geotech 

investigation scope for WIlloughby.  He has asked to discuss this 
with Boas and would like a contact person.  David to check with 
PM 

 . 
 
Electrical  

 New – nothing has changed from the previous meeting as all the 
sites are in the same general area. 

 Kally has prepared multiple layouts for the consolidated parcels 
and we have an acceptable layout.  Kally has prepared a draft 
memo outlining her work on the layouts prepared to date..   

 These layouts include Alternatives that include AIS and GIS 60 kV 
and 25 kV sections. This was done to proved out the concept for 
each site and not necessarily to be considered as viable 
alternatives.  For Alternate 20 aggregate parcel any configuration 
could be constructed. 

Civil 
 Feng has prepared his memo outlining access and development 

issues for the alternatives.  David has asked that he update the 
mapping to include the complete Alt 20 Parcels.  

 . 
 

. 
4 Outstanding items  

    
 
 

 
 
 

 
NEXT MEETING Date;11-28-2024 Time; 2:30-3:00  Location, MS teams Meeting 
 
 
 
 

Recorded by: David Chwaklinski 
 (Printed Name) 
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Disclaimer 

This report was prepared solely for internal purposes. All parties other than BC Hydro are third parties. 

BC Hydro does not represent, guarantee or warrant to any third party, either expressly or by implication: 

(a) the accuracy, completeness or usefulness of, 

(b) the intellectual or other property rights of any person or party in, or 

(c) the merchantability, safety or fitness for purpose of, 

any information, product or process disclosed, described or recommended in this report. 

BC Hydro does not accept any liability of any kind arising in any way out of the use by a third party of any 
information, product or process disclosed, described or recommended in this report, nor does BC Hydro accept 
any liability arising out of reliance by a third party upon any information, statements or recommendations 
contained in this report. Should third parties use or rely on any information, product or process disclosed, 
described or recommended in this report, they do so entirely at their own risk. 

Copyright Notice 

This report is copyright by BC Hydro in 2025, April 1 not to be reproduced in whole or in part without the prior 
written consent of BC Hydro.  
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Executive Summary 

Due to load growth in the Willoughby area of the Township of Langley a new 

230/69/25 kV 200 MVa outdoor AIS substation is to be constructed. Currently BC 

Hydro does not have any suitable properties for the new station. The TM-0592 

Property Acquisition project is to search out and find a suitable property to 

purchase for the substation. This report summarizes the engineering review of 

the properties evaluated. Due to the dynamic nature of the current property 

market this report will only be able to consider properties under consideration at 

the time of writing. It is possible that the site selected will not be covered by this 

report however the information contained within will help guide the ultimate 

selection.  

At the time of writing, offers to purchase have been made on a set of properties 

currently owned by Bosa Developments. Project Management is also requesting 

that additional adjacent properties be purchased to ensure sufficient space is 

available to fully develop the most efficient station layout while preserving land 

for future expansion if necessary.  It is not known at this time if the sales will be 

completed and therefore this report does not make any specific recommendation 

as to the appropriate property for purchase. 
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1 Introduction 

Due to load growth in the Willoughby area of the Township of Langley, a new 

substation is required. Currently, BC Hydro has no vacant properties on which to 

construct a new station.  On November 1st, 2023, project TM-0592 was initiated 

to find and purchase a property to develop a new 230/25 kV 200 MVA  ultimate 

Outdoor Air Insulated Switchgear (AIS) substation with provision for a future 60 

kV yard.  The station is specified as AIS due to the general rural nature of the 

area, although this could be changed depending on the properties available for 

purchase.  

This report summarizes the engineering evaluations of the properties considered 

during the conceptual phase of the project. Initially, twenty-two (22) sites were 

identified as potential locations for a new station.  After initial screening, the list 

was reduced to four (4) sites.  As the project advanced some sites were dropped 

and others added for consideration. The following sections will discuss the 

properties and the various findings. 

The engineering team evaluated a number of factors for each site including 

transmission ingress, distribution egress, proximity to load center, size of the 

property, potential electrical layouts, constructability issues and geotechnical 

conditions among other factors.  This evaluation was by nature a high-level 

investigation with a prime focus of eliminating unsuitable sites. Due to the 

dynamic nature of the current property market, this report will only consider 

properties under consideration at the time of writing. It is possible that the site 

ultimately selected will not be covered by this report, however the information 

contained within will guide the ultimate selection. 

This report does not include any evaluation of Environmental or First Nations 

concerns nor any financial considerations as these are covered by other groups.  
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2 Background 

Langley is one of the fast-growing areas in Lower Mainland. It is situated within 

Fraser River to the North, 0 Avenue to the South, 196 Street to the West and 272 

Street to the East. Three substations serve the Langley area, Port Kells (PKL), 

Harvey Road (HRD) and McLellan (MLN) substations. PKL and HRD are 

60/25kV substations, and they are at their ultimate capacities of 100MVA in 

Winter and 79MVA in Summer. MLN is a 230/25kV, 200MVA (Winter)/158MVA 

(Summer) substation and being upgraded to 400MVA (Winter)/315MVA 

(Summer) with 30 feeder positions in F2030 to meet the area load growth and 

customers’ requirement. By F2033, most of the augmented capacity and feeder 

positions at MLN will be used up based on Langley placemat and there will be no 

capacity and feeder positions available in the existing substations to supply the 

new area loads. 

The Township of Langley (TOL) includes the Willoughby neighbourhood which 

bounds the City of Surrey at 196th street. Areas of service include, Willoughby, 

Carvolth, Milner, Willowbrook and parts the City of Langley.  Development has 

been rapid around the 200th St. corridor and the load growth along with 

electrification upgrades are expected to outstrip supply by 2033. Due to 

electrification and the rapid growth along the 200th St corridor, the additional load 

increase in Willoughby area will be about 48MVA by F2033 and 130+MVA 

beyond F2033.  To meet that demand a new substation is needed in the 

Willoughby area by 2032.  It is proposed that a property for a new 230/69/25 kV 

200 MVA station be purchased as soon as possible to meet this date. 

Currently, BC Hydro has no surplus properties to use for a new station. In order 

to meet the timeline of the new substation, a piece of property suitable for a 

230/69/25kV, 200MVA outdoor AIS substation needs to be purchased as soon as 

possible in a location near the load center as identified by Distribution Planning 

(See Figure 1) 
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and as close as possible to the existing 230kV transmission supply out of 

McLellan Substation. Two new 230 kV line positions will be installed at McLellan 

station as part of another project to supply the new Willoughby Substation. 

Transmission routing is part of the substation project and not part of the property 

purchase project although potential routing will be considered in the site selection 

analysis. The report summarizes the high-level review of the various properties 

evaluated for the purchase for the new substation. Due to the dynamic nature of 

the current property market this report will only be able to consider properties 

under consideration at the time of writing. There is a moderate risk that the 

properties evaluated may not be available for purchase and other properties 

considered will not be covered by this report. As of the writing of this report an 

offer to buy has been made for a set of properties owned by Bosa developments.  

Additional properties will be needed to provide a site large enough for the new 

station.  While the sales have not been finalized it is assumed that the purchase 

will be ultimately successful.  Should the purchase not be successful the 

Figure 1  Distribution Load Map 
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information contained in this report can be used as a baseline for assessing other 

options.  
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3 Properties Reviewed 

As noted above the initial choice of sites was reduced to four for further 

evaluation.  Those four are listed below as: 

 Alternate 14B is a 12.5 Acre assembly of five residential (5) properties 

located at the intersection of 80th Avenue and 192nd St in Surrey.  

 

 Alternate 18 a 8.15 Acre assembly of two properties owned by the 

Qualico Development group.  The parcel is located at the intersection of 

78th Avenue and 195B street. An additional separate private parcel of 

2.22 acres directly west of Alternate 18 would need to be considered to 

allow full development of the site. 

Figure 2 Location of Alt 14B 

Figure 3 Location of Alt 18 
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 Alternate 19 is a 10.9 Acre assembly of three private properties at the 

intersection of 76th Avenue and the incomplete extension of 196th street.  

These parcels are directly south and abutting the Qualico properties of 

Alternate 18. A fourth parcel directly west of this assembly might be 

required to allow full development of the site. 

 

 Alternate 20 is a 9.5 Acre assembly of two parcels owned by the Bosa 

Development group.  Additional privately held parcels directly south of the 

Bosa parcels would need to be added to fully develop the ultimate station 

layout.  Currently, the two parcels to the south-west of the Bosa assembly 

are being considered to allow the full development of a substation. 

Figure 4 Location of Alt 19 

Figure 5 Location of Alt 20 
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The next sections will describe the alternatives in more detail and summarize the 

findings of the engineering team.  

 

3.1 Alternate 14B  

3.1.1 Current Use 

Currently, Alternate 14B is a collection of residential parcels with single family 

homes on large lots. Some of the parcels may be used for hobby farms or left 

fallow. 

3.1.2 Electrical Assessment 

The electrical design team has a “typical” layout for a 200 MVa Air Insulated 

Distribution station.  This typical layout is 110.0 m x 198.5 m requires 

approximately 21,505 m2 or about 5.3 Acres of land. This allows for a control 

building, 2-230/25 kV transformers, two line positions and up to 24 feeders. 

Station Planning has requested that the new stations in the lower mainland have 

a provision for future expansion by adding space for additional line positions and 

provision for a 60 kV section. As part of the analysis of other sites, the electrical 

design team has developed a number of layouts with this level of equipment 

which includes a control room, 4 -230 kV line positions, 2-230/25 kV 150 MVa 

transformers, 2 – 230/60 kV 150 MVa transformers and 4 - 60 kV line positions.  

The layout has a minimum dimension of 181 m x 196 m or 35,476 m2 or 

approximately 8.7 Acres. No specific layout was prepared for Alternate 14B as it 

was considered a lower priority alternate given that the sites were not actively for 

sale and it would require an assembly of multiple properties when other 

properties were actively for sale. The overall site is sufficiently large to 

accommodate the layout required by Planning. For more information refer to the 

electrical memo in Appendix A.  
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3.1.3 Civil Assessment 

As this site was not considered a primary site to assess, the level of investigation 

was limited to preliminary site grading and access considerations. The site is 

located at the corner of 192nd street and 80th Avenue and access is considered to 

be good.  The site has a general slope of approximately 6% from east to west.  

An analysis by the Civil team  indicates that approximately 40,000 m3 of cut and 

80,000 m3 of fill would be required to fully level the site for use as a substation.  

For more information refer to Appendix B 

3.1.4 Geotechnical Assessment 

This alternative was not directly assessed in the geotechnical review as it was a 

lower priority as it was not one of the favoured sites. The review however did 

discuss the geotechnical conditions of the general area and noted that 

reasonable soil conditions with moderate seismic risk could be expected for 

alternate 14B.  It was noted that if this alternative was to be considered a more 

thorough review would need to be undertaken with a dedicated field program 

before it could be recommended as a viable alternative. For more information 

refer to Appendix C 

3.1.5 Transmission Assessment 

The alternative was only considered at a high level as the site was not 

considered to be a leading alternative. O/H routes were plotted along a number 

of paths using Google Earth however ultimately it was determined that like all 

other sites under review, the most likely routes were underground from McLellan 

along 192nd  and 196th streets to the local area and from there minor rerouting of 

the 196th  street path along 197th  street and 80th avenue would bring the line to 

the site. For more information refer to Appendix D 

3.1.6 Suitability for use as a substation 

As other sites were actively for sale this site was considered a lower priority for 

review  it only received a cursory examination from the various disciplines. Based 

on the level of review, the general site conditions and proximity to the load center 

this site would possibly be suitable for a substation however more investigation 

would be required before a final decision could be made. 
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3.2 Alternate 18 

3.2.1 Current Use 

Alternate 18 is a two-parcel assembly owned by Qualico Developments.  

Currently the site holds residences and farm buildings. It is being held until 

financial conditions for development improve. 

3.2.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres. The site currently is not 

large enough for the ultimate development but is large enough for a first stage. If 

the station is expanded in the future, the property to the west would need to be 

obtained. A second scenario would be if the parcels directly south that comprise 

Alternate 19 were obtained, the full station could be easily accommodated.  

However, a decision on this path would need to be made before final design of 

the initial stage begins so as to make the most efficient use of the properties.  

Finally, a third scenario would be to develop a GIS station on the two Qualico 

parcels. This is not preferred due to costs and is noted only to provide all options 

for consideration in the event additional properties cannot be obtained. For more 

information refer to the electrical memo in Appendix A.  

3.2.3 Civil Assessment 

The site is generally flat east to west with an average slope of 4.7% running north 

to south. Site development to bring the site to an average grade of 3% would 

require approximately 22,700 m3 of cut and 45,300 m3 of fill. Access is less 

favourable for this site as 196th Street has not been extended and the only 

access is from the frontage on 78th Avenue. The city of Surrey or the Township of 

Langley may require completion of 196th as part of the project construction cost. 

There is a creek to the west on the property not owned by Qualico that could 

complicate the full development of the site if it is obtained. High water flows in the 

creek could introduce flooding or erosion of the substation.  Environmental 

setbacks could reduce the available area such that the station is not viable and 

runoff from the station could potentially contaminate the creek.  These conditions 

would need to be carefully considered before development of the substation. For 

more information refer to Appendix B 
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3.2.4 Geotechnical Assessment 

The geotechnical team conducted a desktop review of the area with added 

attention to some of the sites. Alternative 18 was included in the review.   The 

site is in the Clayton area of Surrey.  The surface soils in this area were 

assessed by reviewing the stratigraphy observed during ground well installation 

in the area and reviewing the Geologic Survey of Canada Map 148A.  The 

surface soils are comprised of Capilano Sediments with Vashon Drift or Pre-

Vashon tills below. These surface deposits consist of marine and glaciomarine 

stony (including till-like deposits) to stoneless silt loam to clay loam with minor 

sand and silt usually less than 3 m thick but up to 30 m depth in areas. Below this 

layer can be found Pre-Vashon till deposits. The static ground water table in the 

area varies between 18 m and 53 m below surface grade and there is potential 

for parts of the groundwater to be part of a pressurized Aquifer. The seismic site 

classification is likely to be site class C or D and liquefaction is not expected. As 

the expected foundations for the substation would likely be shallow footings there 

does not appear to be any major issue in developing this site for a substation. A 

more detailed confirmatory exploration program consisting of two or three 

augered drill holes and seismic cone penetration testing is recommended before 

a final decision on purchase of the site is completed. For more information refer 

to Appendix C 

 

 

3.2.5 Transmission Assessment  

For this site, a review of potential Overhead line routes was conducted. O/H 

routes were plotted along a number of paths using Google Earth and it was 

determined the only viable route for O/H would be along 196th street.  This would 

be a challenge as much of 196th street serves newer residential areas, and the 

corridor is not very wide nor is it continuous.  The only solution would be a double 

circuit monopole however Transmission planning is not comfortable with this due 

to reliability issues with both circuits supplying the station on the same set of 

structures. Ultimately it was determined that like all other sites the most likely 

routes were underground from McLellan generally along 192nd and 196th streets 

to the local area and from there minor rerouting of the 192nd  street path along 
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78th Avenue to bring  the line to the site. For more information refer to Appendix 

D 

 

 

3.2.6 Suitability as a substation 

Based on the review by each discipline, the general site conditions and proximity 

to the load center this site would  be suitable for a  substation provided additional 

lands can be obtained to develop the ultimate station. However as noted in 

section 3.2.4 a confirmatory geotechnical investigation is recommended prior to 

final purchase of the site.  

3.3 Alternate 19 

3.3.1 Current Use 

Alternate 19 is a three parcel assembly of private properties at the corner of 76th 

Avenue and 196th street in Surrey. This assembly is directly south and abutting 

Alternate 18. The assembly is currently occupied by private homes. Much of the 

land has been cleared in the past and some of the land has naturally revegetated 

with some second growth forest.  

3.3.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres.  The Alternate 19 assembly 

at 44,122 m2 (10.9 Acres) is large enough for the ultimate site development 

based on the layouts prepared by electrical design. If Alternate 19 were reduced 

to two of the three parcels (assuming the third was not available) it would be 

necessary to obtain other lands to complete the ultimate station.  This could be 

managed by purchasing Alternate 18 directly to the North. As noted in Section 

3.2.3 a decision on purchasing Alternate 18 would need to be confirmed before 

design of the station to ensure an efficient design.   As with Alternate 18, a third 

scenario would be to develop a GIS station on the two Alternate 19 parcels.  This 

is not preferred due to costs and is noted only to provide all options in the event 
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additional properties cannot be obtained.  For more information refer to the 

electrical memo in Appendix A.  

 

 

3.3.3 Civil Assessment 

The site is generally flat with a slope of approximately 2.5% from east to west.  

No significant cut or fill is required to level the site.  Access is less favourable as 

like Alternate 18, 196th is not complete and access is only available from 76th 

Avenue which is a single lane road at the parcel frontage. The creek noted in 

section 3.2.3 is not expected to be a concern as it is further west than at 

Alternate 18 however it would need to be investigated further if this property is 

selected for purchase.  For more information refer to Appendix B 

3.3.4 Geotechnical Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.4 would apply to this site as well. For more information refer to 

Appendix C 

3.3.5 Transmission Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.5 would apply to this site as well except that diversion of the 

transmission route would be along 76th Avenue rather than 78th Avenue. For 

more information refer to Appendix D 

3.3.6 Suitability as a substation 

Based on the review by each discipline, the general site conditions and proximity 

to the load center this site would be suitable for a substation with some caveats.  

The potential costs to extend 76th Avenue and 196th street to improve access as 

well as the potential impact of the creek to the west of the site would need to be 

studied and as noted on section 3.2.4 a confirmatory geotechnical investigation is 

recommended prior to final purchase of the site. 
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3.4 Alternate 20 

3.4.1 Current Use 

Alternate 20 is a five-parcel assembly consisting of two lots owned by Bosa 

properties, and three parcels owned by individuals.  The final assembly is not 

determined as not all the private owners are willing to sell. The Bosa properties 

are available and an offer to purchase was made by BC Hydro. Two of the other 

lots are under negotiation with the third owner holding out. Currently all the lots 

are occupied with at least one home and potentially farm buildings or left 

naturally vegetated. 

3.4.2 Electrical Assessment 

As noted in Section 3.1.2 the preferred size for the required development is 181 

m x 196 m or 35,476 m2 or approximately 8.7 Acres. For this site, the initial 

property configuration only consisted of the two Bosa Properties with total 

dimensions of 390.3 m x 99.05 m. This complicated the design as the site was 

very long and narrow. The layout developed (WIB-E05-SK004 R0A) was an 

inefficient layout which included indoor 25 kV and 60 kV Gas Insulated 

Switchgear (GIS) sections and outdoor 230 kV bus and transformers. The layout 

required transmission connections on the North boundary. This would have 

required ROW across private properties. This is not an optimal solution, and the 

acquisition of adjacent properties was looked at.  

The first adjacent property considered was the private parcel to the south and 

east of the Bosa lands   A number of layouts were considered culminating in 

WIB-E05-SK006-Op2.  This layout located the outdoor 230 kV yard and four 

transmission terminals on the east side of the assembly and the Air insulated 

(AIS) 25 kV yard on the western portion of the eastern Bosa property with the 

future AIS 60 kV yard located on the western Bosa property. This layout requires 

cables to supply the 60 kV yard and while it makes better use of the property it is 

still not optimal. What it did prove was that a substation could be constructed if 

an additional adjacent parcel were purchased along with the Bosa property.  

Since that layout was completed the focus of additional property has been on 

adding the parcel on the southwest boundary of the Bosa properties as that 

owner is willing to sell the land.  A revised layout will be prepared for the new 

assembly however it will not be ready for the completion of this report. The new 
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layout will effectively be a mirror image of the WIB-E05-SK002-Op2 and will 

show the site comprising Bosa, Kool and Walia properties can host a substation 

however as noted previously it will not be optimal.  

It is understood that efforts to purchase the parcel to the east of the Kool site will 

continue and if it becomes available a more efficient station layout will be able to 

be prepared.  For more information refer to the electrical memo in Appendix A.  

.  

3.4.3 Civil Assessment 

The site has a general slope of 4% from east to west.  Some cut and fill work will 

be required to level the site to an average of 3% grade. Volumes are 13000 m3 of 

cut and 27000 m 3 of fill.  Access is better than the Alternate 18 and 19 as 196th 

while only a single lane fronting the Bosa Property does extend to full width of the 

site. 194th extends past the full frontage of the site and there is a spur road called 

194a St that reaches the southern boundary of the site. There are no water 

courses near the site. For more information refer to Appendix B 

 

3.4.4 Geotechnical Assessment 

Due to the proximity of Alternate 19 to Alternate 18 the general conditions listed 

in section 3.2.4 would apply to this site as well. However, as the site is under 

offer to purchase, BC Hydro will be conducting a due diligence geotechnical 

investigation prior to completion of the purchase.  The results of the investigation 

will not be known before completion of this report. For more information refer to 

Appendix C 

 

 

3.4.5 Transmission Assessment 

Due to the proximity of Alternate 20 to Alternate 18 and 19 the general conditions 

listed in section 3.2.5 would apply to this site as well except, that the diversion 
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from 192nd would occur along 76th avenue and194th St. For more information 

refer to Appendix D 

 

3.4.6 Suitability for use as a Substation 

Based on the review by each discipline, the general site conditions, and proximity 

to the load center, this site would be suitable for a substation with some caveats.  

While an electrical layout will be prepared for the Bosa/Kool/Walia properties it 

won’t be ready for this report.  However, it is expected to be a mirror image of 

that prepared for the Bosa/Kang property as the assemblies are both the same 

size.  As shown for Bosa/Kang layout, a station could be constructed on the 

assembly but would not be an efficient design. If the Kang property could be 

purchased a much more efficient layout could be prepared for the site.  However, 

if it is not available the Bosa/Kool/Walia site would be suitable for a station. As 

noted, offers to purchase the Bosa and Kool properties have been made and a 

confirmatory geotechnical investigation is being prepared in the event that 

purchase agreements are completed.  
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4 Conclusions 

The project team investigated several potential sites for the new Willoughby 

substation.  The original selection of 22 sites was reduced to four sites for this 

stage of the project.  The sites were Alternate 14B, Alternate 18, Alternate 19, 

and Alternate 20.  Alternate 14B and Alternate 19 would require assembly by BC 

Hydro and for this reason they are less preferable. Alternate 18 and 20 were 

leading as both were assemblies held by developers who were willing to sell.  

While neither site was large enough on its own for the ultimate substation the 

project team determined it was likely that adjacent properties could be purchased 

to make up the required lands.   

The team reviewed all the properties and determined that there were no major 

technical issues that would prevent the development of a substation subject to a 

confirmatory Geotechnical investigation for each site.  Before the project team 

investigations were complete, senior management made a decision to make an 

offer on the Bosa properties of Alternate 20 based on the reasonable price and 

its availability.  Purchase negotiations continue at the time writing and further 

offers have been made for adjacent properties.  It is expected that Alternate 20 

will be selected provided the Geotechnical investigation scheduled for January 

2025 does not find a disqualifying condition.  

 

. 
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Appendix A  

Electrical Memo - Willoughby Substation (WIB) 

Property Purchase Project 
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Appendix B  

Willoughby Substation – Civil Memo 
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Appendix C  

TM0592 Willoughby Sub Geotechnical Desktop 
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Appendix D  

TM0592 Willoughby Substation Property Purchase  

Overhead Transmission Assessment 
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