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ETTER BUILDINGS
Winnipeg

CASE STUDY NUMBER 6

SOLVING
PERSISTENT
MOISTURE
PROBLEMS
AND
MOISTURE
DAMAGE

Summary
This three-storey, 15-unit, 1,300 

square metre (13,993 sq. ft) walk-up was 
built in 1958. In the 1980s, the building 
started showing symptoms of moisture 
damage.The symptoms appeared after 
the owners replaced the heating system 
boiler, installed a combustion air inlet in 
the boiler room, installed a new roof, 
sealed some air leakage and changed 
crawl space ventilation.

Contractors asked for solutions to 
the moisture problems provided 
conflicting recommendations, some quite 
costly.The owners hired an impartial 
consultant to determine the source of 
the problems and recommend solutions.

General view of the building.

The consultant concluded that poor 
site and crawl space drainage allowed 
large quantities of moisture to enter the 
crawl space.The moisture from the 
crawl space caused high humidity in the 
apartments. In cold weather, the high 
humidity cased deterioration of the 
building envelope, poor air quality and 
mold growth on walls.

The consultant recommended 
grading the crawl space, installing sump 
pits and sump pumps in the crawl space, 
landscaping the site to drain surface 
water away from the building and 
installing exhaust fans in the crawl space.

The project cost $ 13,910, plus GST. 
Moisture and mold problems have 
ceased.

The building
built in 1958, the building is typical 
of many three-story walk-ups 
constructed in Winnipeg in the ‘50s 
concrete beams on concrete piles 
foundation
first floor level is one metre (3.04 ft) 
below grade
the crawl space is accessible through 
trap doors in suites at each end of 
the building
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East elevation. Masonry deterioration.

dirt floor of the crawl space was 
poorly graded and there were no 
drainage or sump pumps in the 
crawl space
headroom in the crawl space was 
about 1.5 m (4.9 ft) at the centre of 
the building and about 0.5 m (1.6 ft.) 
at the foundation edge 
flat, built up roof
exterior walls are bonded masonry 
wood beams and joists support the 
floor
heating system is gas-fired, hot water 
baseboard

The problem

mildew odours throughout the 
building
mold growth on outside corners and 
along wall and ceiling intersections 
plaster deterioration, particularly 
around windows
severe window condensation in winter 
icicles forming in closets and at 
outside corners 
stained brick
deterioration and displacement at 
the upper levels of outside walls 
blistering of the roof membrane 
mold growth and plaster damage 
so severe in three suites that they 
needed repairs and repainting every 
year

Causes
• the changes made in the ‘80s 

reduced air leakage and natural 
ventilation in the building

• settlement around the building 
allowed roof and surface water to 
accumulate against the 
foundation and creep 
into the crawl space

• moisture evaporating 
from standing water 
and wet soil in the 
crawl space migrated 
into the apartments, 
driven by diffusion 
and stack-induced 
air leakage

• in cold weather, as 
humid indoor air 
passed over or leaked 
out through exterior 
walls, it was cooled 
below its dew point.
Moisture condensed 
from the air onto, or 
into building envelope 
elements. Moisture 
in brickwork resulted 
in freeze-thaw 
damage; condensation 
in and on walls 
supported mold 
growth and

condensation on windows melted and 
drained into walls, causing plaster 
damage under windows.

The solution
The consultant suggested “must-do” 

and “highly recommended” measures to 
solve the moisture problems.

Must-do measures to eliminate 
water that could evaporate from the 
crawl space were:

• installing sump pits and sump pumps 
in the crawl space

• grading the crawl space floor so 
water drains to the sumps

• landscaping the building site to drain 
water away from the building

To reduce the transport of moisture 
and odours from the crawl space into 
the apartments.



Must-do measures:

• inspecting water, heat and drain 
pipes to make sure there were no 
plumbing leaks in the crawl space

• installing crawl space exhaust fans

Highly recommended measure:

• installing a moisture barrier in the 
crawl space to impede moisture 
movement to the surface, where it 
could evaporate, from the 
subsurface

• installing weeping tile around the 
building to drain to the sumps and 
reduce the amount of moisture 
around and under the building

The project
The owner decided to do all the 

must-do and highly recommended 
measures.

The consultant recommended two 
crawl space ventilation fans, each with a 
capacity of I 1.3 m^ a minute (400 cfm)

Crawl space post retrofit. New ground liner and ballast.

to depressurize the crawl space and 
prevent air movement to the apartments 
from the crawl space.The contractor 
misunderstood the intent of the recom
mendation and installed one fan as a 
supply and the other as an exhaust fan.

The low crawl space caused major 
difficulties. An excavation beside the 
foundation gave access for delivery of 
construction material to the crawl space. 
After grading, placing a sand base and 
cover for the moisture barrier, crawl 
space clearance under the floor beams 
was less than 0.5 m (1.6 ft.).

Mold presence on painted plaster.



Costs and benefits Project team
Costs: Install weeping tile around 
250-metre (820 feet) perimeter of 
building; grade crawl space; place 
450 square metres (4,843 square feet) 
of crawl space moisture barrier; install 

two sump pits and pumps 
$12,810 plus GST 
Install two fans and related wiring, 
connecting fans to existing crawl space 
ventilation ductwork 
$1,100 plus GST

Contract details: Owner prepared 
request for proposals from elected 
contractors and selected the lowest bid. 
Source of funds: owner-financed

Operation savings: Little impact on 
operating costs. Estimated cost of 
operating and maintaining the pumps and 
fans is less than $300 a year. Eliminating 
mold damage in some apartments 
eliminates cost of repainting the 
apartments every year.

Consultants:
Kevin Knight, Retro-Specs Ltd.,Winnipeg; 
Bert Phillips, P. Eng., UNIES Ltd.,
Winnipeg

Builder:
Jed’s Construction
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