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modern system report

By Bob trebilcock, Executive Editor 

Canada’s largest retailer has  

built the country’s largest  

distribution center, handling  

enough product to fill more  

than 22,000 trailers a year.   

Super-sized  distribution

espite its name, no tires are actually stored at Canadian 
Tire’s 1.5-million-square-foot facility in Montreal. 

However, a high-speed conveyor, wedge merge 
and sliding shoe sortation system (Intelligrated, www.intelli-
grated.com) keeps enough product rolling through Canada’s 
largest distribution center—up to 55 million cubic feet per 
year, according to how Canadian Tire measures through-
put—to fill 22,000 trailers a year with product. 

The facility, which went live in January 2009, was 
designed to create a new distribution model for Canadian 
Tire, Canada’s largest retailer. “In the past, we approached 
distribution from a centralized model, with a major DC in 
Calgary and two in Brampton, Ontario,” says Dan Chan, 
vice president of supply chain for major products. “With 
this facility, we have moved to a more regionalized model 
for general merchandise.” 
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And, at 1.5 million square feet, the facility was also 
designed to create more distribution space for a company 
that has traditionally relied on third-party warehousing to 
supplement its needs. When fully operational, the facil-
ity will employ 600 full-time employees and 300 part-time 
employees, depending on the season, with room to grow as 
the economy improves and the retailer’s sales grow. 

The space is divided into four separate buildings, which 
are really storage and processing areas that feed into the cen-
tral conveyor system. That allows Canadian Tire to operate 
just a portion of the building during slow periods to save on 
energy consumption. 

To handle all of that material, the facility features: 
• Thirteen miles of conveyor including motorized roller 

conveyor, belt conveyors, roller conveyors and gravity con-
veyor. The conveyor system operates at 550 feet per minute 

and moves 7,200 cartons per hour.
• Twelve four-level pick modules. The pick modules 

include an overhead trash conveyor plus a center takeaway 
conveyor and spiral conveyors that deliver cartons and totes 
to the conveyor line. 

• A wedge merge system that merges eight lines coming from 
the pick modules into one line feeding the sortation system. 

• A high-speed sliding shoe conveyor that sorts 7,200 car-
tons per hour and maintains a 4- to 6-inch gap between car-
tons, regardless of the size of the carton. 

• Four pop-up wheel shipping sorters that operate at 60 
feet per minute and feed 56 dock doors.  

The facility also represents a unique partnership between 
Canadian Tire and GENCO (www.genco.com), the third-party 
logistics provider that operates two DCs for the retailer, includ-
ing Canadian Tire’s facility in Calgary. 

Super-sized  distribution

dan Chan, vice 
president of 
supply chain for 
major products at 
Canadian tire 
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that it needed a new distribution cen-
ter. With Calgary situated to serve the 
western part of the continent and the 
two Brampton DCs positioned to serve 
the middle, Montreal proved to be an 
ideal location for the east. The facil-
ity serves about 300 stores east of the 
Ontario/Manitoba border. Canadian 
Tire broke ground for the new DC in 
September 2006 and turned over oper-
ations to GENCO in January 2009. 

Designing for growth
Once the location was chosen, 
Canadian Tire worked with a design 
consultant to develop the building and 
the materials handling systems. 

Despite the sheer size of the build-
ing, approximately 34 acres under roof, 
the focus of both designs was “to reduce 
footprints and fingerprints,” says Chan. 
That meant designing processes and 
equipment that would minimize the 
number of times product is handled 
and the amount of walking or traveling 
required to operate the facility. 

In addition, the facility needed pro-
cesses to handle conveyable items that 
would fit in a tote and go on a conveyor 
system and to handle bulk products 

that would have to be moved by fork 
trucks or clamp trucks. That was impor-
tant because in Canadian Tire ware-
houses, orders are released to the floor 
in “cycles.” Each cycle represents the 
orders for up to 28 stores that can be 
picked in one to two hours. The process 
is also designed so that associates pick 
for one store at a time and one cycle at 
a time; they can’t move on to the next 
store until the first store is complete. 
Similarly, the warehouse management 
system (WMS) won’t release the next 
cycle until the first cycle is complete. 
For that reason, the system and sup-
porting equipment were designed so 
that conveyable products are married 
with bulk items in the shipping area. 

Finally, flexibility was built into the 
design so that portions of the build-
ing could be idle during slow periods 
but could ramp up during busy selling 
seasons. 

To meet those goals, the building was 
divided into four zones or work areas. 
Zones 1 and 2 are devoted to convey-
ables; zones 3 and 4 are designated for 
bulk items. In addition, Canadian Tire 
added a container storage area in the 
yard, with room for 459 storage locations 

Going regional 
Founded in 1922, Canadian Tire 
Corp. is a growing network of busi-
nesses with more than 1,100 general 
merchandise and apparel retail stores 
and gas stations. In addition, the com-
pany is a leading provider of financial 
services and operates a federally char-
tered bank. With a top 60 listing on 
the Toronto Stock Exchange, the com-
pany has market capitalization of more 
than $3.6 billion, near-universal brand 
awareness and is one of Canada’s most 
respected companies.

One differentiator is that unlike 
most of its big box competitors, 
Canadian Tire has a franchise struc-
ture: Canadian Tire chooses products 
for the stores, forecasts how much it 
thinks its franchisees will sell, and 
sends out weekly promotional flyers 
to retail consumers. But ultimately, 
franchisees decide what they will stock 
and buy. “From a supply chain perspec-
tive, we have a pure pull system,” says 
Chan. “Our customer is our dealer, 
and they order from us.”  

The company began to think about 
the need for more capacity in 2003. 
At that time, according to its annual 
reports, Canadian Tire launched a 
multi-year initiative to enlarge and 
upgrade its stores. The project was 
designed to provide a more convenient 
layout and a broader selection of mer-
chandise, including more seasonal prod-
ucts. During that period, the retailer 
also announced plans to increase the 
percentage of foreign-sourced products 
available to its customers.  

Both initiatives were a success: 
Between 2002 and 2005, the com-
pany underwent an average annual 
growth rate of 8.4% in cubic volume 
shipments. Meanwhile, the longer 
lead times associated with an increas-
ing volume of product brought in from 
offshore required slightly more safety 
stock, while an increase in the sale of 
large, non-conveyable items took up 
more space. 

By 2006, the company realized 
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Canadian tire’s new facility features rack storage 
(top right); rF-enabled picking from four-level pick 
modules (top center); a high-speed wedge merge 
(bottom right) that combines eight lanes of high- 
speed conveyor (bottom left) and a high-speed sliding 
shoe sorter (top left).
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and the ability to stack containers three 
high. A yard management system (YMS) 
manages both the container area and the 
1,600-location trailer storage. “We haven’t 
used the container storage area yet, but 
it’s there as we grow,” says Chan. 

Twelve four-level pick modules are 
spread out across three of the zones. For 
now, picking is paper and RF-driven. 
“We looked at pick-to-light and did not 
think that we would benefit from that 
technology,” says Chan. “Our general 
merchandise business is very seasonal 
and we need a lot of flexibility in our 
picking processes.” 

The retailer does expect to imple-
ment voice picking technology in the 
Montreal DC in the future. “We believe 
we can get modest productivity gains 
from voice, but the real payoff is in bet-
ter accuracy and the fact that the learn-
ing curve is just a few days of training 
versus a couple of weeks with bar code 
scanning,” says Chan. “When seasonal 
help is required, that’s an important 
consideration.”  

To reduce handling and travel —the 
fingerprints and footprints—Canadian 
Tire installed a sophisticated high-
speed conveyor and merge system, 

dimensioning equipment, a high-speed 
sliding shoe sorter and secondary pop 
up wheel shipping sorters to feed the 
56 shipping doors. 

Eight different conveyor lines com-
ing from the pick modules are merged 
into a single line at the high-speed 
merge. Once cartons or totes are 
merged, they pass through dimension-
ing equipment that scans the product 
to verify that the carton or container is 
the expected size. If not, it’s kicked off 
the line for a quality check. The dimen-
sioning information is also used by 
the software directing the sliding shoe 
sorter, which maintains a gap of approx-
imately 4 to 6 inches between cartons, 
regardless of their size, to achieve the 
required throughput. 

The shoe sorter diverts cartons to 
one of four shipping sorters. “Because 
we’re spreading the volume across four 
sorters, we can use lower-speed, pop-up 
wheel sorters to feed the dock doors,” 
says Chan. “What’s more, we have the 
flexibility to sort product from any of the 
12 pick modules to any shipping sorter 
or shipping door.” Extendable conveyors 
deliver cartons and containers right into 
a shipping trailer for efficient loading. 

Dividing the building into zones had 
an additional benefit. The conveyor 
senses when there’s no product run-
ning in that zone and shuts down. More 
importantly, during slower times of the 
year, “we can turn off the system, heat 
and lights in a portion of the building to 
save on energy,” says Chan. 

Now that the facility has been up 
and running for almost two years, the 
retailer is preparing to move a smaller 
automotive parts warehouse into the 
new Montreal DC. 

“We have a separate 134,000-square-
foot space that will just be used for 
automotive parts,” says Chan. “We’re 
going to add more conveyor and picking 
capabilities and consolidate that opera-
tion in Montreal.” 

Not only will that allow Canadian 
Tire to consolidate more of its opera-
tions under one roof, the expanded 
capabilities in Montreal will allow the 
retailer to expand the selection of auto 
parts and accessories it offers custom-
ers, which is part of an important ini-
tiative of the company’s CEO. “We’re 
going to grow from 52,000 to 75,000 
SKUs just in automotive parts,” says 
Chan. M
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Putaway: A lift truck operator 
scans the license plate bar code to ini-
tiate putaway. The warehouse manage-
ment system (WMS) will direct the 
driver to a putaway location in one of 
the full- or split-case pick modules in 
Buildings 1 or 2 (2), in reserve stor-
age in Buildings 1 or 2 (3), or in non-
conveyable storage in Buildings 3 and 4 
(4). In either case, the driver confirms 
the putaway with a location scan. The 
inventory is now available for order ful-
fillment in the WMS. 

Picking: Orders are dropped into 

The materials handling systems in 
Canadian Tire’s new distribution cen-
ter were optimized to handle both full 
pallets and cartons for store replenish-
ment. Despite the size of the facility, 
the processes and flow throughout the 
building are relatively simple.   

receiving: The 1.5 million square 
feet of space is divided into four stor-
age areas. Buildings 1 and 2 are for 
conveyable products that can be han-
dled by the conveyor and sortation 
system. Buildings 3 and 4 are for non-
conveyables that are handled by fork 

and clamp trucks. 
When trailers or containers arrive at 

the receiving dock (1), the first step of 
the process is to determine whether the 
inbound merchandise has already been 
palletized on pallets or was bulk loaded 
on the floor of the trailer. Palletized 
product is staged at a pick up location 
for putaway into storage. Bulk loaded 
merchandise will be palletized first and 
then staged at a pick up location for put 
away in storage. In both cases, a license 
plate bar code is applied to the pallet 
for tracking purposes.   

High-speed fulfillment

Canadian Tire’s new facility relies on a high-speed  
conveyor, wedge merge and a sliding shoe sorter to  
handle 7,200 cartons per hour during peak periods.

By Bob trebilcock, Executive Editor 

Canadian tire 
Montreal, Quebec

size: 1.5 million square feet 

Products: Consumer  
products

sKUs: 14,000

throughput: 22,000 trailer 
loads per year

shifts: 5 days/seasonal 
employees: Varies by season 
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system suppliers

systeMs integration, wareHoUse Control systeM,  
ConVeyor and sortation: intelligrated, www.intelligrated.com  

BUilding design: Keogh Consulting, www.keogh1.com

tHird Party ManageMent: genCo, www.genco.com 

liFt trUCKs: raymond, www.raymondcorp.com

raCKing and Mezzanine: Pacific westeel racking, www. 
pacificwesteel.com   

MoBile Bar Code sCanners: Motorola, www.motorola.com  

Fixed Bar Code sCanners and diMensioner: siCK,  
www.sickusa.com 

wareHoUse ManageMent systeM: Canadian tire 

yard ManageMent systeM: C3 solutions, www.c3solutions.com 

the facility’s WMS in cycles. Each cycle 
represents orders for 28 stores and is 
designed to be picked in one to two 
hours. The facility will process six to 12 
cycles per day, depending on the size 
of each order. During a cycle, all of the 
items for a store will be picked and deliv-
ered to a specific shipping dock door (5). 

The WMS coordinates the work so 
that bulk and conveyable items arrive at 
the shipping door at roughly the same 
time since the system won’t start pick-
ing for the next store until the previ-
ous store is complete. For that reason, 
if one pick module is running ahead 
of the others, the system will balance 
the labor by sending pickers from that 
module to another module to help out. 

Conveyables: At the start of the 
cycle, pick labels are generated in pick 
sequence for conveyable items—car-
tonized product that can be handled 
by the conveyor and sortation system. 
Operators pick up labels for their 
area in one of the pick modules (2). 
Shipping labels are added to cartons 
before the carton is placed on a take-
away conveyor (6). Split case items are 
picked to a shipping tote. Once the 
order is complete, a label is added to 
the tote before the tote is put on the 

conveyor (6) for takeaway. 
non-conveyables: Non-convey-

ables, such as gas grills and patio 
furniture, are picked by lift truck or 
walkie operators from the non-convey-
ables storage areas (4). The operators 
are directed by the WMS system to a 
pick location. Most non-conveyables 
are palletized for transport to shipping 
(5), although some large items may be 
moved by a clamp truck. The driver or 
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operator scans a bar code label to con-
firm the pick, and then drops the pal-
let or item at a staging area where up 
to 20 pallets are stored at a dock door.  

shipping: Once on the conveyor, 
cartons are delivered to a high-speed 
wedge merge (7) where all of the 
conveyor lines in the facility come 
together. From there, cartons are fun-
neled into a single line. The cartons 
are scanned and measured by a dimen-
sioning system (8). If the dimensions 
are out of tolerance, the carton is 
diverted to an exceptions loop where 
the issue is resolved or the carton is 
relabeled and sent to the right store. 
Otherwise, the carton is sorted at the 
high-speed shoe sorter (9) to one of 
four shipping sorters (10). 

At the shipping sorter, the label will 
be scanned again to determine which 
of the shipping doors (5) has been 
assigned to that store during that cycle. 
Since the facility runs multiple cycles 
during the day, a door may get assigned 
to multiple stores during the day, or a 
trailer may transport inventory for more 
than one store. Once a door has been 
assigned to the carton, it is diverted by 
a pop-up wheel sorter to that lane. An 
extendable conveyor delivers the carton 
directly into the container. Most items 
are floor-loaded. Bulk products are 
loaded first and the rest of the load is 
built around them. M


