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December 22, 2015

Public Works and Government Services Canada
201-1800 11™ Avenue, Broad Street Crossing
Regina, Saskatchewan

Attention: Mustak Sarwer, B.Arch, Intern CAA, PMP
Project Management, Western Region

Professional and Technical Services Branch. Real Property Services

Re: Food Services Building — Investigation of Saturated Crawlspace

Ft3 Architecture Landscape Interior Design were commissioned by Public Works and Government Services
Canada to investigate saturation of an existing crawlspace found within the Food Services Building located at the
RCMP Training Depot in Regina, Saskatchewan.

Our primary mandate was to determine the cause of the water saturation. On both occasions when attending the
site on September 9", 2014 and again on July 16", 2015 it was ruled out water leakage from any source above
the crawlspace floor as it appeared the water had percolated from below the crawlspace surface, leading us to
concentrate our efforts with solely investigating the weeping tile installation.

There were three notable locations of sever water saturation and these are identified on the attached weeping tile
drawing (A2.1) of the crawlspace. The following report will serve to identify possible rationale as to why the
saturation is occurring based on our findings and go to provide recommendations in providing further in-depth
investigation.

Area “A”

This area located between grids G-F / 6-7 had the Permalon removed exposing the saturated soil of the
crawlspace. It was clear this area had been taking on moisture over a long period of time. The soil was
comprised of a slight amount of sand and majority of clay, with the clay having maximized the amount of
absorption it was capable of during this long period of time (see photos dated September 9™, 2014). We had
revisited the site on July 16™ 2015 and concluded considerable amount of drying had occurred ( see photos) and
most likely due to low levels of water infiltration having taken place thus allowing for this to occur. This area was
still saturated approximately 10 months after our initial review.
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Area “B”

The writer, while en-route to the other notable exposed area of the crawlspace floor (Area “C"), found Area “B"” to
also be very saturated (see drawing A2.1 attached). The permalon had not been removed in this area however the
soil beneath the permalon was found to be very soft. The permalon was not removed and the writer took note of
the extent of size of saturation evident and this is shown on the attached drawing.

Area “C"

The area known as “Area C" is located in front of the future knock out panel and new tunnel entry. This area had
the largest amount of permalon removed and was considered the most heavily saturated area in overall square
footage. There was evidence of sever saturation similar to that found in Area “A”.

Sump Pit Investigation.

In reviewing the attached drawing A2.1 the writer identified the sump pit located west of grid 8 between grids

E-D as the sump pit servicing weeping tile routed through or adjacent those saturated areas of crawlspace floor
noted above.

A closer examination of the sump pit internally identified water at the very bottom of the pit due most likely to
migration via the bottom seam of the pit walls atop the pit floor and not the weeping tile inverts. This can be
considered the high point of the water level beneath the crawlspace floor and only in the immediate vicinity of the

sump pit. The migration of water at this juncture is due most likely to a failure in the water tight seal between the
sump pit walls and sump pit floor.

There was no clear staining on the corrugated pit walls below the weeping tile connections at the inside of the
sump pit. The two weeping tile connections considered North and East seem to have been wet but not recently
(we have included time lapsed photos from 09/09/14 and 06/16/15) and this is derived by a dark like
appearance in relationship to the weeping tile connection on the west side of the pit wall. We note on the revisit
the east connection inside the sump pit was completely dry and the north had minor amount of moisture.

There was a considerable amount of wash out noticed both inside the North and East connections along with
material pushed through the gap surrounding the pit wall and the connections. We conclude there is a possible
break in the weeping tile line upstream allowing for material to wash into the weeping tile as well allowing for
trench material to be washed into the gap surrounding the connections and the sump pit wall.

The writer noted the North and East connections in the sump pit were found to be perforated type weeping tile
leading to believe there was no solid weeping tile (non-perforated) installed from below the grade beam to the
sum pit. It is good practise to install a solid line of weeping tile ¢c/w with a minimal 1% slope directly from
perforated weeping tile installed outside of the grade beams ( see attached photo and design detail) to a sump pit
within a crawlspace. This required “non-perforated” weeping tile to be installed in sloped trenches is then
connected to perforated weeping tile all of which is installed beneath the crawlspace floor. Based on our findings
we conclude there was no non-perforated weeping tile installed to carry water into the sump pit examined.



Reasons for Saturation of Crawlspace.

The writer will base the following commentary below on the level of investigation conducted. Without further in
depth investigation, such as providing a scope of the weeping tile with a camera , the comments below are only
considered possible reasons as to why the saturation has taken place.

Reason #1 — Crushed or disconnected Weeping Tile

One possibility is the weeping tile shown as entering the crawlspace below the grade beam on grid G could be
crushed or disconnected. If indeed the line has been installed in this approximate area and is a non-perforated
line as required, sloped to the sump pit correctly, then the only explanation is a portion of the line at the interior
of the crawlspace has been crushed or a connection , either below the grade beam or along the weeping tile, has
become disconnected. This would mean the water entering the weeping tile below the grade beam would
migrate to the noted areas “A” and “B” as they are in close proximity of the entry point.

Reason #2 — Perforated Weeping Tile used in lieu of Non-Perforated

The use of Non-perforated weeping tile is a requirement for the “main connection runs”. These main connection
runs tie into the exterior perforated perimeter weeping tile at the grade beams and the interior crawlspace
perforated weeping tile also connect to these main connection runs which are routed to the sump pits. Detail
3/A2.1 on attached drawing A2.1 (Basement and Crawispace Plan) clearly identifies the perforated weeping tile
required within the interior of the crawlspace and is to be connected to the Non-perforated weeping tile which is
then routed into the sump pits. This is evident by the notation under detail 3/A2.1 ..... “tie into sump pits with
non-perforated PVC weeping pipe”.

The above noted scenario and noted detail is the correct design intent for collection and distribution of water
within any weeping tile system. Based on our findings we question if the non-perforated weeping tile was ever
used as the main connection run routed through the crawlspace and into the sump pits. We refer you to the
attached (enlarged) photo that clearly shows the weeping tile penetrating the sump pit as having perforations
giving evidence to the use of incorrect weeping tile used as "main connection run” .

This could explain why there appears to be little to no water entering the sump pit through these weeping tile
inverts. It also goes to explain why the water that enters immediately into the crawlspace from the exterior (below
the grade beams) may not be getting to the sump pit and is in fact migrating to the areas noted as being
saturated. Furthermore, with there being a considerable amounts of soil material pushed through the gap between
the sum pit wall and the outside edges of the weeping tile leads us to believe the trench material is being allowed
to wash into the sump pit due likely to water pushing through the perforations of the “main connection runs”

The entry points of the exterior perimeter perforated weeping tile system are the locations where the greatest
amount of water is flowing from external sources (ie rain events) and if this high concentration of water is not
contained inside a non-perforated weeping tile system it will then have the result of water migrating through the
perforations of the main connection run and then saturating the crawlspace floor material. The areas of heavy
saturation lend its self to this theory and based on our findings of the main connection run which appears to be
the incorrect type of weeping tile installed we conclude this likely is one of the main contributors toward the
saturation but is not the only contributor as we refer you to Reasons #1 and #3.
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Reason #3 — Poor slope of weeping tile and trenches

At time of install each type of weeping tile supplied is to be sloped. The perforated weeping tile is to be sloped 2%
as per design noted on attached design drawing and the main connection runs (non-perforated) are to be sloped
1% also noted on attached design drawing. This is a very important requirement and how well the weeping tile
systemn functions when called upon depends on the slopes being provided correctly.

With the trenches being sloped properly (effectively providing correct slope for the weeping tile) this still does not
guarantee the final installation for slope remains correct. Depending on material used within the trench proving a
base for the underside of the weeping tile it could lend to a loss of slope over time. The materials used at the
bottom of the trench are not as critical as the time of year the trench is installed. Should there be frost still
directly below the trench and regardless if you have the correct material and it is compacted, once the frost does
finally thaw, the slope could be slightly lost or it could be dramatically lost to a point of slumping thus creating a
collection point. We have not been made aware of the conditions at the time of installing the weeping tile and
only indicate this as another contributing factor.

Conclusion:

We recommend a camera be used to scope the weeping tile from the sump pit up stream as far as possible. This
further investigation could reinforce our findings as to the possibility of a crushed or disconnected weeping tile at
point of entry into the crawlspace or other possible locations, the non use of perforated weeping tile as main
connection runs and a poor slope of weeping tile trenches.

There is considerable evidence the installation did not follow the design intent in areas noted on the design
drawings and warrants further aggressive review o ensure such evidence is supported.

We thank for this opportunity to provide you with our investigation of the weeping tile and look forward to working
further with you.

Regards,

. Jerome CET, CC
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Public Works and Travaux publics et
Government Services Services gouvernementaux

Canada Canada

REAL PROPERTY SERVICES
Western Region
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