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conducted. Groundwater monitoring wells were used to test the hydraulic conductivity. Varying infiltration rates
were determined in areas of similar surficial materials. It was noted that subsurface layers of silt heavily impact the
permeability of a given area.

2.6 Palliser Area Master Drainage Plan & Western Basin Diversion Feasibility Study

This feasibility study was prepared and stamped by Westhoff Engineering Resources in 2009. The study was
conducted to determine the viability of diverting the Western Basin to the northwest to proposed infiltration basins
so it no longer competes with the Central Basin for conveyance across the Trans Canada Highway. The study used
computer modelling to compute design flows for a diversion system. The study indicated at times the high
groundwater level may go above ground level within the proposed infiltration basin. It includes a drawing of the
diversion and the proposed infiltration basins. The infiltration basins hold approximately 30,000 m®. A 1:100-year
24-hour event is estimated to convey 88,000 m® to the infiltration basins. With the conditions present at the time of
this report, the Western Basin Diversion would reduce the Palliser areas required storage volume by 26,000 m>.

2.7 Hydrogeological Investigation for Teepee Town Stormwater Master Drainage Plan -
Preliminary Findings

This memo was prepared by ISL Engineering in 2021. ISL Engineering conducted a hydrogeologic study of the
Teepee Town area within Canmore. This memo describes groundwater properties such as depth, elevation, hydraulic
conductivity, and silt thickness. The memo notes the concern of upwelling in the southeast corner of Teepee Town.
The memo includes borehole logs, grain size analysis and hydraulic conductivity test results.

2.8 Pavement Design Recommendations Canmore Teepee Town Pavement

This report was prepared by Clifton Associates and submitted to ISL Engineering in 2016. Within this report the
most relevant information comes from the geotechnical considerations and concerns mentioned by Clifton. Clifton
Associates mention concerns that the high levels of silt at this location could lead to ice lenses. This is mentioned as
a concern for asphalt degradation.

2.9 Geotechnical Investigation for the Proposed Building Our Lady of Rockies Catholic
Church

This investigation was prepared, signed, and stamped by Global Engineering and Testing LTD. The study area is
located between the two areas that make up the Palliser ASP boundary. The investigation included the drilling of
boreholes that found a mixture of organics, sandy silts fills and sandy gravel. The groundwater elevation was
measured to be between 4.9 and 5.5 m below the ground surface; the groundwater elevations were collected in the
winter.

3. SURFACE WATER DISCUSSION

The most significant study with respect to infiltrating stormwater runoff within the Palliser area was carried out by
Westhoff Engineering Resouces, Inc. (WER) and is documented in the report entitled “Palliser Area Master
Drainage Plan & Western Basin Diversion Feasibility Study”, dated 2009. A brief summary of the report is provided
above.

The report investigated options for diverting stormwater runoff from the Western Basin to the northwest because
stormwater runoff from the basin was being conveyed downstream through a culvert that crosses the Trans Canada
Highway with limited hydraulic capacity. The study assessed disposing of stormwater runoff from the Western
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5. PARCEL LEVEL SERVICING COMMENTARY

It is understood that Canmore envisions parcel-level servicing within the Palliser Triangle ASP area. This method
of servicing is typical in this type of hydrogeological region and based upon our review of the underlying studies, is
an appropriate servicing methodology. This section provides some details on how parcel-level infiltration servicing
could be implemented. At the parcel level, the onsite stormwater system will consist of the following typical
elements:

*  Surface water collection including swales, gutters, ditches, culverts, and catch basins.

»  Stormwater storage using surface or subsurface techniques including oversized piping, tanks, or open
storage facilities.

»  Sediment capture, either oil and grit separators, Low Impact Development features, or other systems, to
reduce the probability of downstream clogging in the infiltration facility.

» Infiltration outlets typically consisting of drywell or infiltration gallery.

Infiltration rates are highly site specific, and on this basis, site level testing will be required at all locations of
planned infiltration. The achievable infiltration rates from the system will dictate the necessary sizing of the storage
elements. All infiltration systems require independent assessment by a qualified geotechnical engineer or
hydrogeological engineer.

The storage element is a very significant variable in onsite servicing costs. In locations with constrained infiltration
rates, onsite storage volumes could be significant. Onsite storage costs are further variable depending upon how the
volume storage is achieved, ranging from surficial storage in depressions (essentially free) to underground concrete
storage vaults.

6. CONCLUSIONS AND RECOMMENDATIONS

Based upon the review documented in this letter, WSP makes the following conclusions and recommendations:

¢ The technical basis of servicing documented in the referenced studies appears to be valid and falls within
the range of results WSP would generally expect to encounter.

«  Servicing of the Palliser ASP area via infiltration is a feasible stormwater servicing solution assuming
overall aquifer capacity is monitored and managed effectively. It is important to note that local and regional
groundwater table elevations are variable and subject to infiltration inputs. Current efforts to better manage
drainage within Stoneworks Creeks are important and will assist with reducing the load on the aquifer.

e Parcel level infiltration system site planning must include geotechnical drilling to assess the thickness of
fine-grained sediments and infiltration testing conducted by a qualified geotechnical consultant to confirm
the site-specific infiltration rates and to assess the local risk of groundwater mounding.

*  Design criteria should be developed for infiltrating stormwater systems, including:

o Modelling requirements.

o Design storms.

o Drawdown rates.

o Materials and specifications.

e Despite the planned 100-year return period servicing to groundwater, the Town should consider
opportunities for emergency overflow routes to allow for a more resilient system.

¢ Available hydrogeological data is insufficient to predict seasonal water table level variations within the
Palliser ASP. The Town of Canmore has two groundwater monitoring wells (#30 and #39) located in the
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Palliser ASP. These monitoring wells should be located and assessed, if they are found to be functional (i.e.
similar total depth to when installed, not damaged, or silted up), water level data should be collected at the
same frequency as the rest of the Towns monitoring well network.

o The Stantec 2009 Western Basin Stormwater Diversion — Infiltration Rate Study indicates that a
monitoring well (09-MWO03) was installed on the west side of the highway. Effort should be made
to locate this monitoring well and if it still exists and is functional, it too should be included in the
Towns water level monitoring program.
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5. CLOSING

We trust you find the information provided here-in to be sufficient for your purposes. Further details can be
provided if deemed necessary.

Yours sincerely,

Surface Water Groundwater

Joachim Besmehn, M.Sc., P.Eng. Alyssa Barker, B.Sc., P.Geo., PMP.

Senior Water Resources Engineer Group Manager, Hydrogeology — Water Management
Approved by :

Joshua Maxwell, M.Sc., P.Eng., PMP.
Team Lead, Water Resources
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