
THE

SUMAS RECLAMATION 
PROJECT

 

Present-day Vedder Canal and Sumas Prairie, looking north from Vedder Mountain 
(Tyrell McGrath, 2014) 

 

Prepared for: Svetlana Brzev, PhD, PEng, BCIT Instructor 
    

Prepared by:  Brendan Schneeberger  
 

Submitted on: October 10, 2014  
 

 
 

Civil Engineering Department 
British Columbia Institute of Technology 

Burnaby, BC 
 
 

 



  

Note: All information presented in this report, except that with bracketed citation, was 
obtained from Fred Sinclair’s 1961 report: The Sumas Reclamation Project. It was 
published by the Chilliwack Historical Society in 1961 and photocopied at the Chilliwack 
Archives on September 19, 2014 for the purposes of this report. 
 
For graphical representation of the project while reading this report, refer to Appendix A.  
 
 
 

SUMMARY 

The Sumas Reclamation Project took place from 1919 to 1924 and involved a system of 
stream diversions, dykes, canals, dams, and pumping stations. Its purpose was to reclaim 
33,000 acres of land between Abbotsford and Chilliwack, BC. Project completion 
resulted in Sumas Lake being drained to uncover 10,000 acres of fertile land on the 
Sumas Prairie. The other 23,000 acres were rid of marshland and protected from flooding 
of the Fraser and Vedder Rivers. An advanced irrigation system was created, resulting in 
high agriculture production. Leading the project was Fred Sinclair, an American born 
engineer who started his career in railway construction. The BC Provincial Government 
and new land buyers of Sumas Prairie paid for the project. Project deliverables were the 
Vedder and Sumas Canal, the Barrowtown and McGillivray Pump Stations, and a system 
of protective dykes. 
  

i 
 



  

  

TABLE OF CONTENTS 
 

1.0 INTRODUCTION ............................................................................................ 1 
1.1 Background & Site Description ......................................................................... 1 
1.2 Head Engineer: Fred Sinclair ............................................................................. 3 

2.0 PLAN & CONSTRUCTION ............................................................................ 4 
2.1 Fraser River Dyke ............................................................................................... 4 
2.2 Vedder Canal & Dykes ........................................................................................ 5 
2.3 Vedder River & Dykes......................................................................................... 7 
2.4 Sumas River, Canal, & Dykes ............................................................................ 7 
2.5 Barrowtown Dam & Pump Station ..................................................................... 8 
2.6 McGillivray Creek Dam & Pump Station ...........................................................10 
2.7 Future Events & Upgrades ................................................................................10 

3.0 RESULTS ..................................................................................................... 11 

CONCLUSION ................................................................................................... 13 

APPENDIX A: Chilliwack/East Abbotsford Drainage & Dyking System ....... 14 

REFERENCES ................................................................................................... 15 
 

 

TABLE OF GRAPHICS 

Figures:  

Figure 1: Sumas Lake in 1910 before reclamation, looking northeast from Yarrow ........ 2 
Figure 2: Dredging the Vedder Canal in 1921 ................................................................... 5 
Figure 3: Cross-section of the Vedder Canal and its dykes ............................................... 6 
Figure 4: Two of the original big pumps at Barrowtown Pumping Station ....................... 9 
Figure 5: Present-day Barrowtown Pumping Station ........................................................ 9 
Figure 6: Sumas Lake/Prairie in 1924: Before/after photo taken from Majuba Hill ....... 12 

Tables: 

Table 1: Project Cost Summary ....................................................................................... 11 

ii 
 



  

1.0 INTRODUCTION 

The Sumas Reclamation Project took place in the Fraser Valley between Chilliwack and 
Abbotsford, starting in 1919. The purpose was to create a dyking and drainage system 
that would protect Sumas Prairie from the high freshet waters of the Fraser River. It also 
aimed to uncover 10,000 acres of rich farmland under Sumas Lake and make another 
23,000 usable. The system would provide advanced irrigation to benefit crops year-
round, as well as break the east-west barrier created by the lake and allow for the future 
TransCanada Highway. 
 

1.1 Background & Site Description 

Before the 19th century, the areas of Chilliwack and Abbotsford had always been 
subject to Fraser River flooding in late spring. Aboriginals inhabited the area for 
thousands of years on higher ground to avoid floods, using Sumas Lake for fishing 
and transportation. Dyking Sumas was only considered in the 1800s when 
Europeans settlers came and started living and farming on the valley floor. In 1882, 
there was high water and settlers near the river began constructing small dykes to 
protect their land. In 1892, the Hope River and Camp Slough were damned. 
 
In 1894, a great flood hit that devastated large parts of the Fraser Valley, especially 
Chilliwack and eastern Abbotsford. Thousands of acres of land and hundreds of 
homes were damaged. The water level that occurred then has still not been 
surpassed. After the flood, settlers continued adding onto their dykes but never 
established a system that would protect the whole area. 
 
For all of the collective memory before 1894, the Chilliwack River had run through 
the Sardis part of Chilliwack. It had multiple creeks that divided communities and 
drained directly into the Fraser River. Log jams caused it to change course often. 
After the flood, the river drastically changed and joined the Vedder Creek to run 
into Sumas Lake. This increased the lake’s size, its flood susceptibility, and the 
difficulty of ever dyking Sumas. The wetlands around Sumas Lake had always been 
a breeding ground for mosquitoes, but this made the problem even worse. 
 
All areas within the 1894 high water contour consist of the following: 
 

• East Prairie (Chilliwack) ---------------  ~5,000 acres 
• Lake Area (Abbotsford/Yarrow) ------   ~10,000 acres 
• West Prairie (Abbotsford) --------------  ~15,000 acres 
• Washington State Area ------------------ ~3,000 acres 

 
This totals to 33,000 acres that were covered with water and aimed to be reclaimed 
and protected. 
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There were under 10,000 residents of the whole Chilliwack and eastern Abbotsford 
area in the early 1900s. Aside from the British Columbia Electric Railway (BCER), 
the main transportation method into Chilliwack was by stern wheel steamboat from 
New Westminster, via the Fraser River. After the BCER was complete in 1910, 
steamboat travel up the Fraser was seldom used. Despite this railroad, Sumas Lake 
still acted as a barrier between the Lower Mainland and the east. Figure 1 shows the 
BCER and Sumas Lake before reclamation: 
 

 
Figure 1: Sumas Lake in 1910 before reclamation, looking northeast from Yarrow 

(Chilliwack Archives, 2014) 
 
The TransCanada Highway now passes through the area that is on the far side of 
the lake in Figure 1, in front of Chilliwack Mountain seen in the middle. 

 
In the years after the 1894 flood, a group of landowners established an organization 
called the Sumas Dyking Commission. They made petitions to the Federal 
Government to undertake the project of dyking Sumas. After many years of hope 
and effort, the project was accepted and undertaken by the Provincial Government 
in 1918. They chose the plan of engineer Fred Sinclair. 
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1.2 Head Engineer: Fred Sinclair 

Frederick Nigel Sinclair was born in 1872 in Syracuse, New York. He studied at 
the Skaneateles Academy in New York State, and his first work as an engineer was 
in the construction of three railway lines around that area. After those lines were 
complete, Sinclair moved west and worked for the Great Northern Railway (GNR), 
starting with one of the first tunnels built under the City of Seattle. He was also 
involved with the filling of tidal flats in Seattle, the largest part of a project to 
regrade major parts of the city. 
 
After returning home for some time, Sinclair came back to the west to take 
employment with GNR in Canada. Here he worked in Victoria, Vancouver, and the 
Fraser Valley in the construction of several rail lines, eventually becoming one of 
the company’s Division Engineers. In his seven years with GNR, Sinclair became 
interested in the possibility of dyking Sumas as he helped build the BCER from 
Vancouver to Chilliwack, which crossed the south end of Sumas Lake for several 
kilometers. 
 
In 1912, Mr. Sinclair became a Canadian Citizen, as well as a member of the 
Canadian Society of Civil Engineers (CSCE). He released his first preliminary plan 
for the Sumas Reclamation Project in 1913. Sinclair became a member of the 
Association of Professional Engineers of British Columbia (now APEGBC) in 
1920, the association’s inaugural year. 
  
The engineer’s final plan was accepted by the BC Provincial Government under 
Premier Cliver and was known as the “Sinclair Plan”. After project completion, 
Sinclair bought 200 acres of land in Yarrow (southwest Chilliwack) and lived there 
in alternation with New Westminster until his death in 1964. Sinclair Road in 
Greendale (just north of Yarrow) is named after him.  
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2.0 PLAN & CONSTRUCTION 

Numerous plans were considered by the BC Provincial Government for the reclamation 
of Sumas. These plans were relatively similar, mostly differing in their location of the 
Vedder River diversion. Sinclair’s plan strategically located the diversion to have easy 
access to material suitable for dyke construction. 
 
When Sinclair’s plan was accepted in 1918, a tender was put out and the Marsh-Bourne 
Construction Company was awarded the contract. In 1919, a camp was set up on the 
Sumas River for the engineering staff. Extensive surveying was done to learn the terrain 
and lay out the project for the builders. Measuring weirs were placed in every stream that 
would drain to the pumping stations, and they started to gather flow data.  
 
The final plan consisted of the 
 

• Fraser River dyke 
• Vedder Canal and Dykes 
• Vedder River and Dykes 
• Sumas River, Canal, and Dykes 
• Barrowtown Dam and Pump Station, and the 
• McGillivray Dam and Pump Station. 

 
Construction started in 1919 at the Fraser River Dyke. 
 

2.1 Fraser River Dyke 

The Fraser River dyke was built with a steam-powered dragline dredge. It starts at 
the base of Sumas Mountain where the northeast corner of Sumas Lake was, then 
extends east parallel to the Fraser River. In this project, the work on the dyke 
extended to the west end of Chilliwack Mountain. 
 
Today, the TransCanada Highway runs along this Fraser River dyke for the three 
kilometers between Sumas and Chilliwack Mountains. It has been added onto and 
expanded in many locations. Outside of the Sumas Reclamation Project, Fraser 
River dykes have been built from the other end of Chilliwack Mountain all the way 
to the base of Cheam Ridge where the highway passes Popkum and heads towards 
Hope. 
 
Attached to the Fraser River dyke on its southwest end is the Vedder Canal’s east 
dyke. 
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2.2 Vedder Canal & Dykes 

The Vedder Canal was built to divert the Vedder River across the Sumas Prairie. It 
runs from Vedder Mountain to Chilliwack Mountain, conveying flows into the 
Upper Sumas River and allowing the Fraser River to back up into it. 
 
A large suction dredge was towed to Sumas from Oregon State to start construction 
on the Vedder Canal. It had to be converted from steam engines to electric power 
on site. The dredge dug the Vedder Canal and pumped the excavated material to 
edges of it to form the bases of the east and west dykes. It began by placing 
material on the berm at Sumas River and worked south towards the Vedder River.  
 
The closer the dredge got to the Vedder River, the less material there was to build 
the dykes. At this point, material was running thin and the dredge couldn’t lift to 
the top of the dykes. A series of log jams, premade ditches and baffle boards were 
used to direct and gather gravel, and smaller dragline dredges finished off the 
dykes. In Figure 2 below, a suction dredge (left) and electric dragline (right) 
excavate the canal and build the dykes: 
 

Figure 2: Dredging the Vedder Canal in 1921 (Chilliwack Archives, 2014) 

The Vedder Canal is 4.5 kilometers long, runs at about 0.03% grade, and the top of 
its dykes are around 150 meters apart. Its cross-section was designed narrow 
enough to keep the channel clear at low flows, but also wide enough to handle the 
design flow of 1000 cubic meters per second. This was accomplished with a two-
in-one channel that was narrow at the bottom and stepped out at about half of the 
canal’s height. 
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A rough sketch of the canal’s cross-section is shown in Figure 3 below: 
 

 
Figure 3: Cross-section of the Vedder Canal and its dykes (Peter Harder, 2006) 

  
The cross-section is a 2:1 slope to a crest of 4.3 meters and a 3:1 slope up another 
3.1 meters to the top of the dyke. It is constant like this for its whole length until it 
joins its dykes with those of the Vedder River to the south and the Upper Sumas 
River to the north. 
 
Sinclair made sure that the cross-section could prevent substantial erosion of its 
walls at high flows. He was afraid erosion would cause the canal to become wider 
and shallower, potentially losing power to clear its channel when the Fraser River 
dropped. This would result in the tendency of flows to wander and cut into the 
berms, especially on the west side. Sinclair did not want this to weaken the west 
dyke and potentially have it break when high water returned again. He wanted to 
have the canal’s walls all lined with rock, but only some critical parts had this done 
due to limited resources and funds. Ninety years later, the canal still holds up with 
no rip-rap because of the optimal cross-section. 
 
A quarry was opened on the base of Sumas Mountain close to the proposed 
Barrowtown Pump Station to supply rock for the dykes and some canal banks. The 
diversion point of the Vedder River was protected with large rocks, as well as the 
junction into the Upper Sumas River. The rock was transported by tugs and barges 
during high water. Nowadays, if you are driving on Highway 1 you can see the 
quarry about one kilometer west of the bridge over the Vedder Canal 
 
Sinclair predicted that gravel bars would form in the Vedder Canal, as well as its 
entrance and exit. Since this accumulation of material would affect the grade of the 
canal, he warned that it would have to be periodically removed. The channels were 
not cleared often in the early years of operation, but now the Vedder Canal and 
channels near its entrance and exit are cleared of gravel and logs about every two 
years.  
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Upon Sinclair’s own suggestion, the new border between Chilliwack and 
Abbotsford was made to be the centerline of the Vedder Canal. It runs down the 
canal starting at the north end, then turns directly south where Boundary Road 
meets the canal. 
 
When it came time for Sumas Lake to be drained, the Vedder River was diverted 
into the canal. First they slowed the flow by strategically piling material as 
temporary dykes, and then sheet piling was used to divert the river to its permanent 
route. 
 

2.3 Vedder River & Dykes 

The whole west end of the Vedder River was surveyed to determine the work that 
needed to be done to improve its channels and banks. Driftwood was cleared and 
burned, and log jams were held in place with anchored steel cables to provide 
protection in certain locations during construction. 
 
Just below the bridged BCER crossing (see Appendix A), the river was straightened 
out to eliminate an unwanted loopy section. Crews blocked the old channel and 
sluiced out the new one. The Vedder Canal’s dykes were joined with those of the 
Vedder River, which were also built new on the realigned section.   
 

2.4 Sumas River, Canal, & Dykes 

The Sumas River starts in Washington State, draining a very large area and then 
crossing the border and flowing northeast across the Sumas Prairie. Before the 
project, the river emptied into the northwest part of Sumas Lake. As a part of the 
project, the end of the river was rerouted to drain into the Barrowtown Pumping 
Station so it could be pumped into the Upper Sumas River. The Upper Sumas is the 
old lake outlet that connects directly to the Fraser River. It was kept running along 
the southeast end of Sumas Mountain, but dykes were added on its banks opposite 
of the mountain to hold the Fraser back. 
 
The Sumas Canal was dredged right across the middle of Sumas Lake. It starts as a 
small ditch near Vedder Mountain and gradually widens to a constant 20 meters 
after travelling directly north for 6.4 kilometers to No. 3 Road. Here it veers 
slightly to the east and travels another 2.8 kilometers, arriving at the Barrowtown 
Pumping Station. At the station’s dam it is either allowed to back up and fill farm 
ditches, drain into the Upper Sumas River, or be pumped into the river. 
 
The Sumas Canal is equipped with dykes on either side, and today it crosses under 
the TransCanada Highway. It was the channel used to finally drain the prairie 
towards the Barrowtown Pump Station. The station took two weeks to rid the valley 
of the 44.3 million cubic meters of water that was Sumas Lake. 
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2.5 Barrowtown Dam & Pump Station 

The land below Sumas Lake was and still is around 1 meter below the level of the 
Fraser River; therefore, it continually needs to be pumped. In 1920, construction of 
the main dam and pump station at Barrowtown started. It was built with reinforced 
concrete on a foundation of piles, and had a steel sluice gate and tunnel running 
through it.  
 
At low water, Sumas River and Canal empty into the Upper Sumas River via the 
dam’s tunnels. At high water, up to five electric centrifugal pumps in the dam move 
the Sumas River and Canal water into the Upper Sumas River. The Upper Sumas is 
tributary to the Fraser River and is allowed to back up with it. The water can also 
be moved the opposite way to keep irrigation ditches tributary to Sumas River and 
Canal full. This provides excellent irrigation for the thousands of acres of farmland 
that surround the area. Around the station there are multiple water level gauges that 
help determine the proper pump flow and direction. 

 
To calculate the flows that would reach the station, engineer Sinclair strategically 
placed measuring weirs in every tributary stream at the beginning of the project. 
These were read every day for a year and charts were made relating the amount of 
runoff to the time of year. In addition to this, Sinclair and the pump company had to 
consider the tidal effect of the Fraser River. At the time it was reported that the 
water may rise up to two feet about 4.5 hours after high tide occurred in Vancouver 
(Valley Mag, 1974).  
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Dominion Engineering of Vancouver supplied and installed four 1.4m vertical 
electric centrifugal pumps and their accessories. The firm designed the dam and 
pump house independently and the General Contractor built it on a cost-plus basis. 
A space was left for a fifth pump which was later added in 1958. Two of the pumps 
were 1200 horsepower and three (including the later one) were 500 horsepower. 
The total flow capability of all pumps working together was approximately 34 
cubic meters per second. Figure 4 shows the two larger pumps inside the dam: 
 

 
Figure 4: Two of the original big pumps at Barrowtown Pumping Station 

(Valley Magazine, 1974) 

A firm from New Westminster was hired to build a power line from the BCER line 
in southern Abbotsford across the valley to the station. This was completed and 
then sometime in the future the power supply was changed to come from Stave 
Lake. In 1975, the original station was replaced with the new Barrowtown Pump 
Station, shown in Figure 5 below: 
 

 
Figure 5: Present-day Barrowtown Pumping Station (KCB, 2014) 

The new Barrowtown station is the largest drainage pump station in Western 
Canada (KCB, 2014). It functions very similar to the old one, but likely has 
increased flow capability and emergency features, such as backup diesel generators. 
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2.6 McGillivray Creek Dam & Pump Station 

The McGillivray Pump Station and dam were built in 1922. It was quite small 
compared to Barrowtown because the runoff from the east is much less than the 
west. Like Barrowtown, it is reinforced concrete on a foundation of piles with a 
steel sluice gate and tunnel running through it. The station operates the same as 
well but receives flows from the McGillivray Creek rather than the Sumas River 
and Canal. McGillivray Creek is a product of multiple smaller creeks being 
diverted to a single concentrated channel. This channel flows to the Upper Sumas 
River just east of where the Vedder Canal ends and is pumped at the station. 
 
When both McGillivray and Barrowtown stations were completed in 1923, they 
were the last major components of the Sumas Reclamation Project. 
 

2.7 Future Events & Upgrades 

In the future, only two disasters overcame the dyking system of Sumas to a very 
serious extent. One event was the ice storm of 1935 where large amounts of ice and 
snow blocked drainage and cut off electric power. The ice melted fast and filled the 
waterways, but the gates in the Barrowtown Dam were not opened. This resulted in 
the Sumas Canal backing up and the water flowing over the Sumas dykes onto the 
highway (now Old Yale Road). 
 
The other event was the Great Flood of 1948, where many parts of the Fraser 
Valley were flooded due to dyke breaches. The flooding that occurred in the Sumas 
area was a result of the Fraser River dyke just east of the Vedder Canal being 
broken. The flooding destroyed hundreds of homes and acres of farmland. 
 
Since the flood, the dykes have been upgraded and better maintained to prevent an 
event of that scale from happening again. There have been additional dams and 
drainage pumping stations built in other locations around Chilliwack, and both 
Barrowtown and McGillivray stations have been replaced.  
 
Today the end of the Vedder River, the whole Vedder Canal, and the beginning of 
the Upper Sumas River are cleared of gravel bars about every two years. The edges 
of the Vedder River and its dykes have also been heavily lined with rip-rap.  
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3.0 RESULTS 

A total of 4.36 million cubic meters of material were moved during the project. 3.21 
million cubic meters were handled mechanically, and 1.15 million of lighter material 
were sluiced down a channel cut in the Vedder River to the dredges. The uncovered land 
of Sumas Prairie was sold to repay part of the project’s cost, and an extra tax is still paid 
by today’s residents to keep the land drained. The 1924 costs were listed by Fred Sinclair 
in his 1961 report and are reproduced with their present-day values in Table 1 below: 
 

       Table 1: Project Cost Summary (Schneeberger, 2014) 

Project Item Cost 
(1924 CAD $) 

Cost 
(~2014 CAD $) 

% of 
Total Cost 

Preliminary Expenses    11,600      162,000     0.3 
Engineering    129,200      1,804,000     3.8 

Equipment    13,800      193,000     0.4 

Construction    2,598,100      36,288,000     77.4 

Lake Lands Development    49,400      690,000     1.5 

Right-of-Way    74,800      1,045,000     2.2 

Maintenance, 1924    78,900      1,102,000     2.4 

Miscellaneous    8,600      120,000     0.3 

Interest    392,700      5,485,000     11.7 

Total    3,357,100      46,889,000     100 
 
The total cost of the project was $3.36 million 1924 CAD, with almost 80% of the cost 
going to construction. According to the Bank of Canada inflation calculator, this total 
cost amounts to about $46.9 million 2014 CAD.  
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The results of the Sumas Reclamation Project were approved by almost all of the 
residents in the area; however, many aboriginals were not happy that their fishing 
grounds of Sumas Lake were destroyed, and many kids were upset that their swimming 
lake was gone. Figure 6 shows the results in a before and after photo:  
 

 
Figure 6: Sumas Lake/Prairie in 1924: Before and after photo taken from 
Majuba Hill (Chilliwack Archives, Peter Harder, 2006) 

The Sumas Prairie is now part of a lush, agriculturally productive Fraser Valley, 
drastically transformed from the lake and mud flats shown above. The production is now 
a key component to BC’s economy, especially in the Dairy industry. The Sumas 
Reclamation Project is definitely one of the Fraser Valley’s greatest civil engineering 
achievements, alongside the Mission and Agassiz bridges. Today, the upgraded system 
still functions the way Fred Sinclair designed it to in the early 1900s. 
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CONCLUSION 

The Sumas Reclamation Project took place from 1919 to 1924 and involved a system of 
stream diversions, dykes, canals, dams, and pumping stations. Benefits of the project 
include 
 

• uncovering 10,000 acres of rich agricultural land 
• providing flood protection and advanced irrigation for over 33,000 acres of 

farmland as well as surrounding communities 
• improving east-west connection 
• easing and therefore attracting settlement 
• drastically reducing mosquito breeding grounds, and 
• allowing for the construction of the TransCanada Highway.  

 
Some of the project’s greatest challenges were strategically diverting rivers, calculating 
flows, transporting material, and finding equipment large enough for the job. These tasks 
were much more difficult at that time than they would be today, due to limited 
technologies.  At the peak of construction, there were three suction dredges, five dragline 
dredges, two pile drivers, three barges and a gasoline tug boat operating. 4.36 million 
cubic meters of material were handled and the total project cost was $3.36 million (1924 
CAD). The system functioned as designed and was deemed a huge success. 
 
To make this project happen, the engineering staff had to apply their knowledge of 
hydrology, hydraulics, erosion control, statics, reinforced concrete, construction 
management, power and geotechnical engineering. Few of the 100,000 people that now 
live around the Sumas area know of its wet history; however, the legacy of the Sumas 
Reclamation Project lives on. 
 

 
Excerpt from The Sumas Reclamation Project (Sinclair, 1961) 
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APPENDIX A: Chilliwack / East Abbotsford 
Drainage & Dyking System 

 
 
  

Image: Google Maps, 2014 
Illustrations: Schneeberger, 2014 
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