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Table 2-1: Proposed Flow Monitoring Gauge Location

Pipe
Location P

Name

MH ID | Pipe ID | Diameter Description
(mm)

At downstream end of Sanitary Central Trunk, in
the North Business Park subdivision. This will
monitor all flows into the ACRWC system
coming from the Central Trunk, which has the
most concerns. This gauge will be installed at
same location as before.

In the Sanitary Central Trunk, on 46 Street
south of 54 Avenue. This will monitor sanitary
F2 CT-34 650 450 sewer flows in the upstream section of the trunk
where substantial sewer backups happened in

July 2019.

In the Sanitary Central Trunk, just downstream
of the railroad. This location, combined with
F3 CT-18 633 600 Gauge F1 and F2 will be able to characterize
sanitary sewer flows for the middle portion of
the trunk.

At the downstream end of the Sanitary East
Trunk. This will monitor all flows into the
ACRWC system coming from the East Trunk,
which services a large area. This will be
F4 ET-2 680 900 primarily to identify any issues with wet weather
flows within that trunk system. If concerns are
identified, then it would justify adding more
gauges in the upstream reaches of that trunk to
pin-point the issues.

At the downstream end of the Sanitary West
Trunk, but within the ACRWC system. This will
monitor all flows into the ACRWC system
coming from the West Trunk and the Meridian
Height/North Catchment. This will be primarily to
identify any issues with wet weather flows within
that trunk system. If concerns are identified,
then it would justify adding more gauges in the
upstream reaches of that trunk. If unable to
install the gauge in the ACRWC system, that
gauge would need to be installed further west
and multiple gauges may be needed to measure
flows coming from various areas.

F1 CT-03 618 600

F5 R-A14 806 600
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Pipe
MH ID | Pipe ID | Diameter Description
(mm)

Location

Name

At the upstream end of the Sanitary Central
Trunk, this gauge would measure flow rates
upstream of the areas most at risk of flooding
further north in the trunk system. This would
identify any concerns with these upstream
flows. The sanitary sewer system in the area is
known to have deficiencies and can potentially
be surcharged during intense rainfall events.

Located near the center of the Sanitary Central
Trunk system, this gauge would measure flows
coming from the Old Town area west of the
trunk, which has a large tributary area. This
would help identify any wet weather flow
concerns in the older parts of the Town, and
further discretize wet weather flow sources in
the Central Trunk.

Located further upstream in the Sanitary East

Trunk, this gauge would be able to identify the

F8 ET-60 707 750 wet weather flow contribution to the East trunk

coming from the newer developments to the
south.

Located near the center of the Sanitary Central
Trunk system, this gauge would measure flows
in the trunk coming from between Gauge F2
F9 CT-26 641 450 (upstream) and Gauge F3 (downstream). Also,
with F7 measuring flows coming the west, it will
be possible to further pinpoint wet weather flow
concerns in the part of the Town.

Located near the center/downstream end of the
Sanitary East Trunk, this gauge would be able
F10 ET-21 672 750 to discretize the wet weather flow contribution to
the East trunk coming from the central and
downstream part of the East Trunk.

F6 79-69 400 300

F7 78-29 264 300
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» plan for future generations.

¢ The member municipalities have created a Task Force to direct the study, as well as a
technical committee which will advise the Task Force. A major objective of the study is to
work with the technical committee to try to reach a consensus that meets the needs of the
member municipalities.

Some conclusions specific to Stormwater Management are:

e For areas the size of Stony Plain and Spruce Grove (approximately 25 km?2), the pre-
development flows are approximately 2.5 L/s/ha.

o Some form of stormwater management is required for all forms of development including:
= agricultural,
= recreational,
* roadways,
= rural development,
= urban development.
o Stormwater management can consist of:
» urban stormwater management ponds,
= ditch controls and flow restrictions,
= routing to natural storage areas and sloughs,
» |ocal storm water management ponds,
= regional storm water management ponds,
= channels, streams, creeks, rivers and lakes.

e The rate of release should not exceed the sub-basin pre-development rate and the
downstream floodplain capacity. A stormwater management pond release rate of
2.5 L/s/ha is a reasonable balance between pond sizing and operation and downstream
impacts.

Release rates lower than 2.5 Lis/ha would result in:

» extended drawdown times exceeding 8 days for a major storm event and an increased
risk of back-to-back storm events overloading the stormwater ponds,

» increased operation and maintenance requirements and safety and aesthetic issues
due to more frequent and extended ponding,

» increased costs to homeowners due to increased pond sizes and increased cost of
development servicing.

Release rates higher than 2.5 Lis/ha would result in:
= asmall cost savings to developers, but
= higher downstream flows and increased risk of flooding.

Sameng Inc. 11
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Some recommendations specific to Stormwater Management are:
¢ All developments should be required to provide stormwater management including:
» agricultural,
= recreational,
* roadways,
= rural development,
= urban development.

o Arelease rate of 2.5 L/s/ha is recommended for stormwater in the Big Lake basin on the
basis that:

» itis consistent with pre-development flows in the basin,

= it represents the lower limit of pre-development flows for areas the size of Stony Plain
and Spruce Grove,

= it minimizes the operation and maintenance problems with stormwater management
facilities while providing for improvements to water quality,

= jtis consistent with historic drainage facilities in the basin.

¢ Older areas which were developed without stormwater management should be provided
with stormwater management facilities or their impacts should be mitigated.

¢ A mechanism should be developed whereby the various municipalities could cooperate in
drainage improvements and purchase of floodplain lands for mutual benefit outside their
municipal boundaries.

Sameng Inc. 12





















Town of Stony Plain Flood Mitigation Program Town of Stony Plain

intensity and duration? Is it likely that a 1:100-year rainfall event will hit all of the Town
simultaneously?

Furthermore, each part of the Town is also unique. Some areas have weeping tiles connected
to the sanitary sewer system while others have sump pumps discharging to ground or into the
storm sewers; some areas have poor lot grading or are constructed at a lower elevation (thus
more prone to deep street ponding), while others are well graded; some houses have sanitary
backflow preventers while others do not, etc.

Also, the condition and performance of the sewer systems during the event is often unknown.
For example: was there some blockage in the pipe during the event? Was hail or leaves
blocking some catchbasins thus reducing their capacity? Were all manhole covers installed
properly?, etc. The Town may wish to examine historic problem locations with respect to
catchbasin design with the goal of improving system reliability.

The following sections provide a general overview of what might have caused flooding in July
2019, in previous years and in future years if no improvements are implemented.

4.4.2 Surface Ponding

Surface ponding generally happens because more runoff reaches the surface depression than
what can leave it via the storm sewer system. This is because the storm sewer system is
generally designed to convey the peak runoff flows from a 5-year event only (this is an Alberta-
wide guideline). Surface ponding is often observed during intense rainfall events that are greater
than a 5-year event, such as on July 7" and 15™, 2019.

Some surface ponding can often be tolerated if it is not too deep (less than about 35cm deep),
and if it does not contribute to or pose any flood risk to private properties. In fact, some surface
ponding in low-risk areas may even be favoured as it buffers the flows in the downstream
system. The depth, duration and frequency of surface ponding is often very site-specific.

It is believed that many residences, businesses and vehicles may have flooded in July 2019 due
to extensive surface ponding.

4.4.3 High Water Level in Watercourses

The Town has several watercourses conveying drainage from large areas inside and outside of
the Town boundary. Many of these watercourses have culverts crossing roads and trails. These
culverts are often sized to convey a certain flow rate, with any excess flows forced to backflow
and be stored in the upstream reach of the watercourse. As water is stored in the watercourse,
the water level rises. As the water level rises, the watercourse might overtop its banks and even
overtop the crossing to continue flowing downstream.

It is normal for culverts to not be able to convey extreme flows; it would be very costly to do so.
Alberta Environment’s Stormwater Management Guidelines (1999) recommends that culverts
should be sized to convey the 25-year flow for roads considered urban local, collector or rural

Sameng Inc. 19
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arterial, and 50-year for urban arterial and freeways. The guideline also suggests that these
return periods should be modified if the flood hazard in the vicinity of the site is unusually
severe.

It is also normal for watercourses to overtop their banks and the crossing itself during extreme
flow conditions. Overtopping of crossings and banks is generally of minimal concern unless the
water can get so high that adjacent properties and/or buildings are flooded, or if the water is so
high that it affects the performance of contributing storm sewer systems and nearby sanitary
sewer systems.

It is not believed that residences and businesses have flooded directly due to high water levels
in watercourses during the July 2019 rainfalls. However, some roads were covered by water
(e.g. Brown Street at 51 Avenue) because Whispering Waters Creek overflowed its banks, and
some culvert crossings were overtopped. Also, drainage of some low-lying areas (e.g. 46 Street
south of 54 Avenue) would have been much slower since the high Creek water level negatively
affected the storm system hydraulics. Furthermore, the Creek is susceptible to flood sanitary
manholes when it becomes too high.

4.4.4  Sanitary Sewer Backup

Sanitary sewer backups typically happen when flows in the sanitary sewer system exceed its
capacity and surcharges the system. If the sanitary surcharge level exceed the basement floor
level, wastewater can flow into basements via the sanitary services and through floor drains and
plumbing, such as toilets, tubs, sinks and washing machines. Homeowners are often
defenseless during sewer backups. However, there are some options that can be taken by
homeowners to reduce the risk of sewer backups, such as installing backflow valves (albeit not
failproof).

Sanitary sewer backups are often the main cause of private property floods during very intense
rainfall events. Unfortunately, it is also the least understood and hardest to predict as there are
many variables that can lead to sewer backups. Through previous studies, Sameng has
demonstrated that rainfall induced inflows during intense rainfall events are the leading cause of
sanitary sewer backups. The following lists some hypothesis as to why sewer backups were
experienced in July 2019. Additional studies would be required to confirm these hypotheses.

1) Most local sanitary sewers in the Town of Stony Plain are 200mm to 300mm in diameter.
These pipes have capacities ranging from about 20 to 50 L/s. These pipes are often
sized to convey peak sanitary flows, some groundwater flows and minor inflow/infiltration
such that sanitary sewer backups are generally uncommon during dry weather periods.
However, during intense rainfall events, water can pool on the street for many hours. In
some areas, the extent of surface flooding can be quite significant and can cover many
sanitary manholes. Most sanitary manholes have four 25mm diameter lifting holes which
also serve as air exchange. Assuming a 30cm column of water over one manhole cover,
approximately 3.2 L/s of runoff will enter the manhole through these holes and will then
flow into the sanitary sewer system. Assuming that ten (10) sanitary manholes are under

Sameng Inc. 20
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water, the inflow rate becomes 32 L/s which is enough to severely surcharge a 200mm
diameter sanitary pipe and fill more than half of a 300mm pipe. This is believed to be
one of the main reasons why flooded basements may have been reported in Stony Plain
in July 2019.

A sanitary trunk main was constructed adjacent (west) Whispering Waters Creek
decades ago and it services many areas of the Town. Many of the manholes of that
sanitary trunk main are in the flood zone of the Creek, such that water from the Creek
could enter the manhole and surcharge the surrounding sanitary sewer system. A site
visit in July 2019 confirmed that some of these manholes have gaps capable of
introducing rainwater directly into the sanitary sewer system. This could be one of the
main reasons for the basement floods experienced along the Creek in July 2019 and
prior years, but it needs to be confirmed through further field and desktop investigations.
Sanitary sewer backups can also be caused by debris and blockage in the sanitary
sewers. Such blockage can be found during maintenance, inspection or cleaning of the
sanitary sewers. It can be challenging to confirm whether a blockage was responsible for
sewer backups.

lllegal connection of private roof leaders or other private drains into sanitary sewers: This
is typically not common occurrence and would be very challenging to prove. We do not
believe that this is a concern in Stony Plain, but it could be investigated furthermore if
needed.

lllegal connection of catchbasins into sanitary sewers, or sanitary manholes with
catchbasin-type covers: Although possible, this is not thought to be a major concern for
Stony Plain. A few sanitary manholes with catchbasin-type covers were identified
through site investigation; these should be corrected. Flow monitoring data should be
able to identify these illegal connections.

Sameng Inc. 21
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1:5-year water elevation in Creek: 698.97m

1:25-year water elevation in Creek: 699.76m

1:100-year water elevation in Creek: 700.30m

Lowest House Elevation adjacent to Creek (from LIDAR): £701.00m
Lowest Property Elevation adjacent to Creek (from LiDAR): £697.55m
Creek Bottom Elevation adjacent to properties: £696.35m

O O O O O O

BETWEEN BOULDER BOULEVARD AND GOLF COURSE ROAD NORTH (NORTH
BUSINESS PARK SUBDIVISION)

Due to the severe flow restrictions at the Golf Course Road North culverts, significant backflow
is expected upstream of the crossing during large flow events, even as small as the 1:5-year
event.

e Many industrial properties just west of Golf Course Road North will flood with water
covering some of their property. Two of them will be completely under water, including the
building footprint.

e Golf Course Road North will overflow for rainfall smaller than the 1:5-year event.

SUBMERGED SANITARY MANHOLES

An estimated eight (8) sanitary manholes along the Creek alignment will be underwater during a
1:100-year event. Six (6) of these will also be underwater during the 1:25-year event. Four (4) of
these will be underwater during the 1:5-year event. When submerged, the water pressure over
these manholes forces water into the manhole through joints, cracks, and the vent holes in the
manhole rim. The amount of water entering the many sanitary manholes can be significant and
cause the sanitary sewer system to surcharge.

As a worst-case scenario, if one of these flooded sanitary rims were to become dislodged or
shift while being submerged, the amount of Creek water flowing into the sanitary sewer trunk
would be considerable and would result in significant surcharge in the sanitary trunk, which in
term could lead to substantial sewer backups in low-lying areas. The sanitary manhole rims may
be displaced from extreme air pressure trying to escape the sewer system.

Sameng Inc. 24
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Table 5-1: Key Flood Risk Areas and Areas of Concerns

Whispering Waters

Creek Reach

Flood Risk Description

79 Avenue (South
Town Boundary) to
48 Street (Highway

779)
(Figure 5-3 and
Figure 5-4)

= Water generally stays within the naturalized grassed areas
(harvested for hay) along the Creek.

= During the 1:100-year event, water might get close to the two
townhouses on 57 Avenue (just north of the Creek and just west of
48 Street); LiDAR suggests the buildings would flood at about
705.90m in elevation. The 100-year water level is about 705.77m.
The elevation of the buildings’ foundation and window wells should
be surveyed to confirm the buildings’ flood risks.

48 Street (Highway
779) to 57 Avenue
(Figure 5-5)

= No flood risks or concerns during the 1:100-year event.
= Water stays on Town property.

57 Avenue to 55
Avenue
(Figure 5-5)

= Overflow of trails both west and east of the Creek may occur during
the 1:100-year event.

= Water stays on Town property.

55 Avenue to 52
Avenue
(Figure 5-6)

= During the 100-year event, the water level in the Creek will be so
high that it will backflow through a storm outfall and flood the
depression on 46 Street, north of 55 Avenue. The ponding depth on
the street caused directly by the Creek would be about 45cm. This
will pose a flood risk to three houses on 46 Street. This should be
confirmed through survey of the houses’ foundation and window
wells.

= Qverflow of trail on west side of the Creek (just north of 55 Avenue)
may occur during the 1:5-year event and maybe even smaller
events.

= Overflow of trail on west side of the Creek (just south of 52 Avenue)
may occur during the 1:25-year and larger events.

= Minor flooding of landscaped areas on private properties, both east
and west of the Creek primarily between 54 Avenue and 55 Avenue
(Oatway Drive), may be expected during the 1:100-year event, with
little anticipated damage. An estimated 9 private properties may be
affected.

= Minor flooding of the grassed portion of Forest Green School (west
side).
= 52 Avenue will flood during a 1:100-year event.

52 Avenue to 50
Avenue Trail
Crossing
(Figure 5-6)

= Brown Street from just north of 50A Avenue to just south of 51
Avenue will have up to 70cm depth of water during the 1:100-year
event, and up to 40cm during the 1:25-year event.

= The trail west of the Creek and east of Brown Street will be
underwater during the 1:25 year and larger events. It should be just
above the 1:5-year water level.
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Whispering Waters

Creek Reach

Flood Risk Description

= The 50 Avenue alignment trail crossing will be overtopped by the
Creek water during the 1:25-year and larger events.

= Some flooding of landscaped areas on 14 private properties east of
the Creek (on west side of Umbach Road north of Oatway Drive)
may be expected during the 1:25-year and larger events. During the
1:100-year event, water may flood some backyards for a distance of
about 10m and for a depth of up to 0.6m. Some damage to structure
and content in backyard may happen, but houses should be high
enough not to flood during the 1:100-year event.

= Two sanitary manhole rims will be underwater during the 1:5-year
and larger events.

50 Avenue
Alignment Trail
Crossing to 49

= Minor flooding of west trail during the 1:100-year event.

= Minor flooding of east trail during the 1:5-year event, and significant
flooding during the 1:25-year and larger events.

= Some flooding of 49 Avenue south trail during 1:25-year and larger
events.

Avenue
(Figure 5-6) = One sanitary manhole rim will be underwater during the 1:5-year
event, and an additional two (three in total) during the 1:25-year and
larger events.
= Minor flooding of west trail during the 1:100-year event.
= Some flooding of private undeveloped commercial property to the
49 Avenue to CN east of the Creek (4209 49 Avenue) is anticipated during the 1:25-
Railroad year and larger events.
(Figure 5-6) = The CN Railroad culvert crossing is much smaller in size compared

to upstream culverts. It creates a significant increase in hydraulic
grade line in the system (1.3m head loss), and it is partly
responsible for the high-water levels upstream of the railroad.

CN Railroad to 44

= Flooding of west trail during the 1:5-year and larger events.
= Water stays on Town property. There is the possibility of some

Avenue Alignment
Trail Crossing
(Figure 5-7)

Avenue overflow of the concrete block wall to the east of the Creek into
(Figure 5-7) private property during the 1:100-year event, but it should remain on
the grassed surfaces, far away from the townhouses.
= Flooding of west trail during the 1:5-year and maybe even smaller
events.
44 Avenue to 40 = Flooding of east trail during the 1:5-year and maybe even smaller

events.

= The 40 Avenue alignment trail crossing will be overtopped by the
Creek water during the 1:5-year and larger events.

= One sanitary manhole rim will be underwater during the 1:100-year
event.

= Water stays on Town property.
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Whispering Waters

Creek Reach

Flood Risk Description

40 Avenue
Alignment Trail
Crossing to
Highway 16A
(Figure 5-7)

Flooding of west trail during the 1:5-year and maybe even smaller
events.

Some flooding of landscaped areas and backyards on
approximately 8 private properties east of the Creek (on St.
Andrews Drive from address 135 to 149) may be expected during
the 1:5-year and larger events. Some damage to structures and
content in backyard may happen, but houses should be high
enough not to flood during the 1:100-year event. The lowest house
appears to be above 701.2m in elevation (landscape elevation at
house), while the 1:100-year Creek elevation is approximately
700.3m. The lowest property abutting the Creek is 697.6m in
elevation at the property line, thus well below the 1:5-year elevation
of the Creek which is 699.0m. Regular yearly flooding of these low-
lying backyards should be expected.

The Highway 16A culvert crossing is much smaller in size compared
to upstream culverts. It creates a significant increase in hydraulic
grade line in the system (3.3m head loss), and it is mostly
responsible for the high-water levels upstream of the highway
crossing.

One sanitary manhole rim will be underwater during the 1:5-year
and 1:25-year events, and an additional one (two in total) during the
100-year event.

Highway 16A to
Boulder Boulevard
(Figure 5-8)

No flood risks or concerns during the 1:100-year event.
Water stays on Town property.

Boulder Boulevard
to Golf Course
Road North
(Figure 5-8)

The Golf Course Road North crossing consists of two main
crossings. Both are severely undersized considering the upstream
flows, but the car wash culvert causes the most restriction and
backflow. This backflow causes a large area upstream of the
crossing to flood during events as small as the 1:5-year event,
including many industrial properties and buildings. The small
crossing creates a significant increase in hydraulic grade line in the
system (1.8m head loss).

Golf Course Road overflows during the 1:5-year and larger events.

Properties at risk of flooding for events as low as the 1:5-year event
are located along Boulder Boulevard, Granite Lane, Crystal Drive
and Golf Course Road, adjacent to the Creek.

Flooding of the annexed land to the west of the Creek (east of
Boulder Boulevard and west of Golf Course Road North) is also
expected during the 1:5-year event given the low-lying areas. This
area likely acts as natural storage, thus attenuating the flows
downstream, and potential even reducing maximum flood depths in
the area and thus mitigate flood risks. This storage was not included
in the model. Once the land is developed, this natural storage will
likely be eliminated.
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Whispering Waters

I A . .
Creek Reach Flood Risk Description

Golf Course Road | « No flood risks or concerns during the 1:100-year event.

North to North = Water generally stays within the uncultivated natural areas along the
Town Boundary Creek.

(Figure 5-9)
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accommodate the new culvert. It should be noted that this crossing would still hold back
some water during the larger flow events, which is recommended to maintain lower sizes
for the downstream culverts, and minimize peak flows downstream of the Town boundary.
Approval from Alberta Transportation for the Highway 16A culvert crossing will be
required.

e The 50 Avenue alignment trail crossing (WWC-C-60) could be completely removed rather
than replaced. This crossing is only for a walking trail, for which there is a bridge crossing
just 100m to the north. This crossing currently contributes to most of the flood risks from
50 Avenue to 55 Avenue.

¢ The Golf Course Road North (WWC-C-101) crossing, which would consist of two 3m by
1.5m box culverts, is intended to be installed diagonally across the road. This would avoid
the current arrangement where the flow must first be conveyed across the car wash
access and then across the road. The car wash access would remain to allow any
drainage from the north to flow south towards the new culvert crossing. The triple 900mm
culverts across the road would be abandoned.

o All proposed culverts would be installed at same or similar invert elevation as existing, to
be confirmed during detailed design.

o The proposed culvert sizes shown in Table 5-2 could be revised to an equivalent box
shape or pipe arch to satisfy potential cover or channel width issues.

Table 5-2: Option 1 — List of Upgraded Crossings along Whispering Waters Creek

| . Existing Culvert Size Proposed Culvert Size
Culvert ID Location (mm) (mm)
WWC-C-50 52 Ave. 2x - 1500 2x - 1800

s . 2x - 1100(H) x 1600(W) 2x — 1800
WWC-C-60 50 Ave. (trail) arch (or remove crossing)
WWC-C-70 49 Ave. 2x - 1600 2x - 1800
WWC-C-71 Railroad 1x - 1800 2x 1800

(one is existing)

WWC-C-80 44 Ave. 2x - 1500 2x - 2000

O ) 1x — 1400 (existing)
WWC-C-90 Hwy 16A 1x - 1400 1% - 1500
WWC-C-91 Boulder Blvd. 2x - 1400 2x - 2000

2x - 3000(W) x 1500(H) box
WWC-C-101 Golf Course Rd. N 3x - 900 (diagonal crossing)
Abandon ex. 3x — 900 crossing

BUFFER SWMF DOWNSTREAM OF GOLF COURSE ROAD

e For Option 1, a SWMF with 52,600 m? of live storage would be required to be constructed
downstream of Golf Course Road, ideally within Town Boundary. See Section 5.11 for
details.

e This SWMF would only be required prior to upgrading the Golf Course Road Crossing
(WWC-C-101).
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COST
The cost of the Option 1 upgrades is $2,988,000.

The above costs exclude the construction of the buffer SWMF downstream of Golf Course
Road. Such SWMF may cost in the order of $5,100,000 for 52,600 m3 of storage. The total cost
of this option would then be about $8.1 million.

BENEFITS

The benefits of this improvement are primarily to (1) reduce the water level of the Creek
between Boulder Boulevard and Golf Course Road North and target a 1:100-year level of flood
protection for the area; and (2) reduce the water level between 50 Avenue and 55 Avenue to
safer levels during the 1:100-year event.

This option would reduce flood risks to private properties, and reduce the risk of flooding
sanitary manholes along the Creek. However, even with this option in place, six (6) of the eight
(8) sanitary manhole that would be flooded under existing conditions for the 1:100-year event
would still be flooded, but a lesser extent. The other two (2), near 40 Avenue, would not be
submerged anymore. Sealing of these six (6) manholes will still be required.

The water level would also be reduced in all other sections of the Creek, thus reducing the flood
extent and water depth during large flow events, although the quantifiable benefits in those
other areas would be negligible. The most significant reduction in water level would be just
south of the Highway 16A crossing, where the upgraded 1:100-year would be lowered by about
0.5m to the existing 1:25-year water elevation.

The Creek improvements will also allow more runoff flow to be put into the Creek through local
improvements, without increasing the flood risks along the Creek itself. This includes added
flows from the local improvements of Area B, C, D, E, F and H.

STAGING

As to not create a negative impact or increase flood risks to other areas, the culverts should be
upgraded from downstream to upstream. This means that all culvert upgrades would need to be
in place prior to seeing some noticeable benefits between 50 Avenue and 55 Avenue, which is
where some of the higher flood risks properties are located.

To provide immediate flood mitigation benefit for the 46 Street area between 54 and 55 Avenue,
there could be the option to first upgrade the 52 Avenue culvert crossing (WWC-C-50) and
construct the rest of the upgrades later. This would not be sufficient to achieve a 1:100-year
level of flood protection for the area, but it would at least provide some benefits and increase the
level of flood protection for the most at-risk areas.

The upgrade at Golf Course Road (WWC-C-101) should be completed in the short-term to
mitigate the high flood risks for the North Industrial Park area. The downstream buffer SWMF
(see Section 5.11) would need to be in place before the Golf Course Road North culvert
crossing (WWC-C-101) is upgraded.
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5.9.3 Flood Mitigation Upgrade Option #2 — Pond and Culvert Upgrades

Option 2 was developed as a lower-cost alternative to Option 1, and implementable in a shorter
timeframe. It also avoids potentially costly trenchless crossings at the railroad and Highway
16A. Similar to Option 1, this option focuses on reducing the water level in the Creek, but by
instead focusing the upgrades on buffering the peak flows through the addition of storage, as
well as a small group of culverts. The new dry surge pond would be constructed east of Brown
Street (east of Creek) and south of 49 Avenue (south of BMX track), on Town land. Three (3)
culvert crossings were identified to be upgraded. See Figure 5-11 for an illustration of the
proposed upgrades and the reduced water level of the Creek. The following Table 5-3 is a
summary of the culvert upgrades. Some comments are as follows:

o To reduce flood risks within the 55 Avenue to 50 Avenue area (Old Town), and not
increase flood risks in the downstream sections of the Creek, the pond and all culvert
upgrades south of the railroad are required.

e To reduce flood risks within the Golf Course Road North area (North Business Park), only
the upgrade at the Golf Course Road North crossing (WWC-C-101) are required.

DRY POND SOUTH OF RAILROAD

o The proposed dry pond, with details shown in Figure 5-12, would practically consist of the
largest and deepest pond possible within the available land south of the BMX track (and
south of the sanitary sewer), north of the existing trail, and east of the Creek.

¢ The pond would require the excavation of between 2.5m and 5.0m of soil depth, for an
area of 1.8 ha. The pond would be about 220m long by 80m wide at the top, and 160m
long by 35m wide at the bottom. The side slopes of the pond would be 5:1 (20% slope).

e The existing trail would be lowered and act as a weir between the Creek and the pond.
When the water in the Creek reaches an elevation of approximately 701.5m, it will
overflow into the pond. This is equivalent to a water depth of about 1.0m in the creek,
which is an event smaller than a 1:5-year event.

e The peak overflow rate from the Creek into the pond would be 9.5 m3/s during the 1:100-
year event.

e Approximately 65% of the Creek flow is diverted into the pond during the peak 30 minutes
of the Creek flow.

e The pond would store about 19,000 m?3 of water during the 100-year event, with a
maximum storage depth of 2.3m.

¢ Once the water level in the pond is below the weir elevation, the pond would release the
water back into the Creek, via the outlet pipe, at a flow rate of approximately 100 L/s.

o During the 1:100-year event, the pond would fill in about 2 hours (from start of fill to full
storage), would stay full for about 2 hours, it would take another 4 hours to drain down to
the weir elevation (about 0.8m of water at deepest point), and then another 24 of 36 hours
for the pond to be fully emptied.
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CULVERTS

o The 50 Avenue trail crossing (WWC-C-60) could be completely removed rather than
replaced. This crossing is only for a walking trail, for which there is a bridge crossing just
100m to the north. This crossing currently contributes to most of the flood risks from 50
Avenue to 55 Avenue.

e The Golf Course Road North culvert is intended to be installed diagonally across the road.
This would avoid the current arrangement where the flow must first be conveyed across
the car wash access and then across the road. The car wash access would remain to
allow any drainage from the north to flow south towards the new culvert crossing (or it
could be eliminated, and the ground filled; further investigations are needed to confirm).
The triple 900mm culverts across the road would be abandoned.

o All proposed culverts would be installed at same or similar elevation as existing, to be
confirmed during detailed design.

e The proposed culvert sizes shown in Table 5-3 could be revised to an equivalent box
shape or pipe arch to satisfy potential cover or channel width issues.

Table 5-3: Option 2 — List of Upgraded Crossings along Whispering Waters Creek

. Existing Culvert Size Proposed Culvert Size
Culvert ID Location (mm) (mm)
WWwWC-C-50 52 Ave. 2x - 1500 2x - 1800
WWC-C-60 50 Ave. (trail) 2x - 1100(H) x 1600(W) 2x — 3000 (W) x 2100 (H) box
) arch (or remove crossing)
2x - 3000(W) x 1500(H) box

WWC-C-101 Golf Course Rd. N 3x - 900 (diagonal crossing)

Abandon ex. 3x — 900 crossing

BUFFER SWMF DOWNSTREAM OF GOLF COURSE ROAD

e For Option 2, a SWMF with 7,800 m? of live storage would be required to be constructed
downstream of Golf Course Road, ideally within Town Boundary. See Section 5.11 for
details.

e This SWMF would only be required prior to upgrading the Golf Course Road Crossing
(WWC-C-101).

COST
The cost of the Option 2 upgrades is $2,148,000.

The above costs exclude the construction of a buffer SWMF downstream of Golf Course Road.
Such SWMF may cost in the order of $760,000 for 7,800 m3 of storage. The total cost of this
option would then be about $2.9 million.
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BENEFITS

The benefits of this improvement are primarily to (1) reduce the water level of the Creek
between Boulder Boulevard and Golf Course Road North and target a 1:100-year level of flood
protection for the area; and (2) reduce the water level between 50 Avenue and 55 Avenue to
safer levels during the 1:100-year event.

This option would reduce flood risks to private properties and reduce the risk of flooding sanitary
manholes along the Creek. However, even with this option in place, all eight (8) sanitary
manhole that would be flooded under existing conditions for the 1:100-year event would still be
flooded, but a lesser extent. Sealing of all these manholes will still be required.

The water level would also be reduced in all other sections of the Creek, thus reducing the flood
extent and water depth during large flow events, although the quantifiable benefits in those
other areas would be negligible.

The Creek improvements will also allow more runoff flow to be put into the Creek through local
improvements, without increasing the flood risks along the Creek itself. This includes added
flows from the local improvements of Area B, C, D, E, F and H.

STAGING

The pond and culvert upgrades south of 49 Avenue should all be constructed simultaneously to
provide the targeted 1:100-year level of flood mitigation for the area.

To provide immediate flood mitigation benefit for the 46 Street area between 54 and 55 Avenue,
there could be the option to first upgrade the 52 Avenue culvert crossing (WWC-C-50) and
construct the pond later. This would not be sufficient to achieve a 1:100-year level of flood
protection for the area, but it would at least provide some benefits and increase the level of flood
protection for the most at-risk areas.

It should be noted that without the 52 Avenue (WWC-C-50) or 50 Avenue trail crossing (WWC-
C-60) upgrade or removal, the dry pond would not provide any substantial benefits for the area.

The upgrade at Golf Course Road (WWC-C-101) should be completed in the short-term to
mitigate the high flood risks for the North Industrial Park area. This upgrade has no impact on
the pond and culvert upgrades south of 50 Avenue.

The downstream buffer SWMF (see Section 5.11) would need to be in place before the Golf
Course Road North culvert crossing (WWC-C-101) is upgraded.

5.9.4  Whispering Waters Creek Option 1 and Option 2 Comparison and Discussions

Both Option 1 (Culverts) and Option 2 (Pond + Some Culverts) will achieve the necessary flood
risks reduction for the area between 50 Avenue and 55 Avenue in Old Town, as well as for the
North Business Park area, just west of Golf Course Road North.

Option 2 can likely be constructed in a much shorter timeframe than Option 1, and it will have a
lower construction cost. Option 2 also reduces peak flows along the Creek which is a bonus.

It is anticipated that Department of Fisheries and Oceans (DFO) Fisheries Act Approval
regarding the culvert upgrades will be necessary as the Creek is a fish bearing watercourse. We
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do not anticipate that in-stream studies of fish habitat would be a requirement prior to the
detailed design of each upgrade location.

IMPACT OF IMPROVEMENT OPTIONS TO CREEK FLOWS

According to the computer model and as summarized in Table 5-4, during a 1:100-year flow
event, Option 1 will increase the peak flow at all key crossings by up to 65%. Option 2 will see
some decrease in peak flow at the railroad (-3%), no impact at the Highway 16A crossing, and a
32% increase at Golf Course Road North. Figure 5-1 illustrates the discharge at the Golf Course
Road North crossing (combined culvert flow and road overflow rate) during the 100-year event
under existing and improved conditions.

The main reason for the increase in peak flow at Golf Course Road North between the existing
conditions and Option 2 is mainly associated with the local drainage from the North Business
Park industrial area which releases into the Creek uncontrolled. In fact, the peak flow coming
from Highway 16A is no different between the existing condition and Option 2. Under existing
conditions, the flow from the industrial area would be temporarily stored behind the culverts
crossing Golf Course Road North, while for Option 2, the local flows would be conveyed
downstream of the crossing without any restriction.

Since both options will see an increase in the downstream peak flows, mainly due to the
upgrade of the Golf Course Road North crossing, it would be prudent to construct a stormwater
management facility either upstream or downstream of the Golf Course Road North crossing to
buffer the flows to match the existing 1:100-year peak flow of 10.3 m3/s, or lower. The need for
this facility should be discussed with Alberta Environment. See Section 5.11 for details.

595 Recommendations

It is recommended to proceed with Option 2, primarily due to its lower cost, better
constructability, and lesser impact to the downstream flows.
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Table 5-4: Impact of Creek Upgrades on Peak Flows in Whispering Waters Creek at Key

Crossings
Location 1:100-year
ributary Existing Option 1 Option 2 Existing Option 1 Option 2 Existing Option 1 Option 2
(Tribut
Area)
At 48 Street 1.6 m¥s 1.6 m¥s 1.6 m¥s 3.3 m%s 3.3m¥s 3.3 m%s 4.2 md/s 4.4 mdfs 4.5md/s
(530 ha) (3.0 L/s/ha) | (3.0 L/s/ha) | (3.0 L/s/ha) (6.3 L/s/ha) (6.3 L/s/ha) | (6.3 L/s/ha) (7.9 L/s/ha) (8.3 L/stha) | (8.5 L/s/ha)
() () () () (+5%) (+7%)
At Railroad 5.8 m¥s 7.9 m¥s 55 m’s 6.9 m¥s 10.0 m¥/s 6.5 m¥s 7.6 m¥s 11.0 m%s 7.4 m¥s
Crossing (7.9 L/s/ha) |(10.8 L/stha)| (7.5 L/stha) | (9.5L/s/ha) |(13.7 Lis/ha) | (8.9 L/stha) | (10.4 Lis/ha) | (15.1 Lis/ha) | (10.1 Lis/ha)
(730 ha) (+36%) | (-5%) (+45%) (-6%) (+45%) (-3%)
At Highway 6.3 m%s 9.1 m%s 5.8 m¥s 7.2ms 11.4 m’/s 7.1 ms 7.7 ms 12.7 m¥s 7.7 ms
16A Crossing (7.5 L/s/ha) |(10.9 L/s/ha)| (6.9 L/s/ha) (8.6 L/stha) | (13.6 L/s/ha) | (8.5 L/s/ha) (9.2 L/s/ha) | (15.2 L/s/ha) | (9.2 Lis/ha)
(837 ha) (+44%) (-8%) (+58%) (-1%) (+65%) )
At Golf Course 6.4 m¥/s 9.6 m%s 7.8 m¥s 8.6 m%/s 13.4 m¥s 10.8 m¥s 10.3 m¥s 16.8 m%s 13.6 m¥/s
Road North (7.1 L/s/ha) |(10.7 L/s/ha)| (8.7 L/s/ha) (9.6 Listha) | (14.9 L/s/ha) | (12.0 L/s/ha) | (11.4 Lis/ha) | (18.7 L/s/ha) | (15.1 L/s/ha)
Crossing (+50%) (+22%) (+56%) (+26%) (+63%) (+32%)
(900 ha)
18 I I I I I I I I I I I I
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Figure 5-1: Discharge in Whispering Waters Creek downstream of Golf Course Road
North Crossing Under Various Flow Conditions
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from the west (including runoff from the Boulder Boulevard and Granite Drive area),
potentially combined with another facility that provides buffer storage for the Creek itself
(if needed). This may allow the culvert crossing at Golf Course Road to be smaller, but it
would not eliminate the need for a culvert upgrade. If the Town would like to pursue this
option, additional investigations and computer modeling would be needed to ensure that
this will be effective in reducing peak flows and reducing flood risks for the area.

It is recommended for the Town to approach AEP with Option A, using improvement Option 2 as
the recommended option, and obtain AEP approval. If this fails, then it is recommended for the
Town to implement Option B combined with improvement Option 2. For Option 2, the pond will
only be required once the Golf Course Road crossing is upgraded.

CAN BIG LAKE BE USED FOR STORAGE?

One of the questions that was brough forward is: Can Big Lake be used for storage, rather than
adding pond(s) along the Whispering Creek alignment? The simple answer is no.

Whispering Waters Creek, as well as the entire Town of Stony Plain, is a part of the Big Lake
Drainage Basin.

As per the 2004 “Big Lake Basin Task Force — Big Lake Stormwater Management Plan” report,
summarized in Section 2.5 of this report, “a release rate of 2.5 L/s/ha is recommended for
stormwater management in the Big Lake basin”. The 2.5 L/s/ha was established jointly between
eight (8) municipalities having jurisdiction tributary to Big Lake and the Sturgeon River. The goal
is to prevent flooding of Big Lake and the developed lands along the Sturgeon River and other
tributary watercourses.

One of the recommendations of the plan is “Older areas which were developed without
stormwater management should be provided with stormwater management facilities or their
impacts should be mitigated.” Specific to Stony Plain, our interpretation of this statement is that,
since the Town is currently releasing water downstream of Golf Course Road at a rate of about
11.4 L/s/ha during the peak of the 1:100-year rainfall event, we should not increase peak flows
furthermore, but rather attempt to maintain or reduce peak flows out of the Town, with a target
of 2.5 L/s/ha.

Although sending more water faster into Big Lake appears feasible, given Big Lake’s large
storage capacity, this would not align with the recommendation of the “Big Lake Stormwater
Management Plan”. The concerns are not necessarily with the storage capacity of Big Lake, but
they are associated with the increase in peak flows into Whispering Waters Creek, which
discharges into Atim Creek prior to flowing into Big Lake. The increase in peak flow (and
consequently in flow depth) will cause more lands adjacent to the Creeks to flood, and will put
more pressure on the existing drainage infrastructure downstream of the Town, such as the
Highway 16 crossing. There is also the concern that larger flows result in larger velocities and
therefore increased potential for erosion and sediment transport of the watercourses.
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Town of Stony Plain Flood Mitigation Program Town of Stony Plain

6.6.2 Area B — Proposed Improvements

To reduce flood risks due to all the surface ponding in Area B, the recommendation is to
upgrade the 600mm storm trunk on 52 Avenue all the way to the outfall into Whispering Waters
Creek, and also to upgrade the pipe on Egerland Drive from the Egerland Drive bend to 52
Avenue. The proposed pipe would be sized to convey the peak 100-year storm flows from the
area. Additional and/or upgraded catchbasins would also be needed to convey all surface runoff
into the storm sewer.

The proposed improvement for Area B was combined with Area D, given the synergy between
the two. Details of the proposed upgrade can be found in Section 6.8 and in Figure 6-14 to
Figure 6-17.

The proposed improvements should significantly reduce ponding depths in these areas, and
practically eliminate all surface ponding flood risks for these areas. Simulation results are shown
in Figure 6-7. During the 1:100-year event, the ponding on the street should be reduced to less
than what the current 1:5-year produces. The 52 Avenue storm trunk would also not be
surcharged to grade during the 1:100-year event.

In addition to the above, it may be possible to regrade a portion of 52 Avenue from Egerland
Place towards the east for a distance of about 150m. This would redirect some of the surface
drainage from flowing towards Egerland Place and maintain it flowing east into the Creek. Such
a solution will require a detailed site-specific roadway survey to determine the most effective
modifications.

6.6.3 Area B — Costs and Benefits

See Area D in Section 6.8.3 for costs and benefits for Area B.
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6.7.3 Area C — Costs and Benefits

The costs and benefits of Area C can be divided into two phases to achieve a 1:100-year level
of service.

The initial phase of twinning the existing outfall to Whispering Waters Creek is estimated to cost
$280,000. This phase will improve the level of service to 1:100-year for 5 homes (12 homes are
currently at risk of flooding), with partial mitigation for additional homes, as well as reduced flood
risk for parked vehicles. After this improvement is in place, all homes should be safe from
flooding during a 1:25-year event. The value of this benefit is quantified to be about $5.2 Million
over 75 years. The benefit-cost ratio is 18.7, which is very good.

The second phase of improvements includes the construction of a new outfall pipe along 44
Avenue. The cost of this phase is estimated to be $678,000. The benefit of this pipe is to
increase the level of flood protection for the area to a 1:100-year for 7 additional homes, as well
as further reducing street ponding and reducing flood risks for parked vehicles. Over 75 years,
the value of this additional benefit is quantified to be about $1.4 Million. The benefit-cost ratio of
this second phase is 2.1.

The total cost to provide flood mitigation for Area C is $958,000, with a combined benefit-cost
ratio of 7.0.
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Town of Stony Plain Flood Mitigation Program Town of Stony Plain

6.8.2 Area D - Proposed Improvements

As illustrated in Figure 6-13, to reduce flood risks due to surface ponding in Area D, the
recommendation is to install a new storm sewer system that would intercept all runoff flows from
the depression on 51 Street, as well as from the depressions in the area of 54 Street and 49
Avenue, and convey them into the Creek. The piped system would be sized to convey the
1:100-year event with some surcharge. The recommended alignment is to start at the
depression on 51 Street, south to 53 Avenue, east to 48 Street, north to 52 Avenue, and east
into the Creek. The pipe would be 1200mm at the upstream end, and 1800mm at the
downstream end.

The system would also be interconnected to the 54 Avenue storm sewer at two locations: at 50
Street and at 48 Street. This will be to relieve surcharge in that sewer system and further reduce
flood risks in the area.

There would also be many catchbasin upgrades, to ensure all surface drainage can enter the
proposed storm sewer system, and therefore eliminate surface ponding.

In addition, a dry pond is recommended to be constructed at the Lions Playground. The
playground structure would remain, but the rest of the park space would be lowered and
converted into a dry surge pond. To the north of the pond, a new storm pipe would connect the
storm sewer to the pond. To the east of the pond, the existing catchbasin lead would be
replaced with a larger pipe and will act as the main pond outlet, and also for the water to
backflow into the pond. The pond would intercept and temporarily store water from the adjacent
storm sewer system.

As the pipe is constructed on 52 Avenue, east of 48 Street, it will also benefit Area B. A short
interconnection to the 52 Avenue storm sewer at 48 Street is also recommended to reduce the
surcharge in the downstream pipes.

At the connection with the Creek along 52 Avenue, it is recommended to connect the new pipe
to new culverts in the Creek. One or both culverts in the Creek would have to be upsized
accordingly; two 1800mm culverts are recommended (existing is two 1500mm culverts).

STAGING

Given the large scope of this project, it was divided in three phases. The following phases were
developed to provide the best cost-benefit in a shorter timeframe for the area. Nevertheless, the
Town can construction these phases in any order, or simultaneously.

- Phase 1 would see the construction of the upstream components, thus 51 Street, 53
Avenue from 51 Street to 50 Street, and 50 Street from 53 Avenue to 54 Avenue.
Furthermore, the Lions Playground pond would be constructed with the inlets and
outlets. The alley catchbasin would also be upgraded. The replaced culverts in the
Creek as well as the first pipe segment from that culvert onto 52 Avenue would also be
installed. This would provide the greatest benefit for the lowest costs, and target flood
mitigation in areas at higher flood risk. However, a 1:100-year level of flood protection
would not be attained yet.
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- Phase 2 would see the construction of the 52 Avenue section from Egerland Drive to the
Creek pipe stub left as part of Phase 1. This would primarily benefit Area B for the
moment.

- Phase 3 consists of the remainder of the piped system, along 53 Avenue, 48 Street and
52 Avenue. These pipes would complete the connection between the upstream and
downstream pipes, and thus be able to achieve a 1:100-year level of flood protection for
the area. It is our understanding that Highway 779 (48 Street) is planned to be
reconstructed shortly, such that the Town may want to construct the 48 Street portion of
the work as the very first phase instead; this would prevent ripping up the Highway in the
near future to install a new storm sewer pipe.

Since this improvement will increase peak flows into Whispering Creek, it is recommended that
the Whispering Creek upgrades be first implemented, at least before Stage 2 and 3 as
described above are completed.

6.8.3 Area D — Costs and Benefits

The costs and benefits of Area D and Area B are divided into three phases to achieve a 100-
year level of service throughout the area.

The initial phase is estimated to be $3.9 Million. Although this phase does not achieve a 100-
year level of service, it does provide a 25-year level of service throughout the area, and it
improves the condition during a 100-year storm event. Over half the homes currently at risk of
flooding would be protected during 100-year event. The value of flood mitigation for this phase
is quantified as $20.3 Million over 75 years. The benefit-cost ratio is 5.2.

The second phase focuses on providing benefits for Area B. The cost of this second phase is
$3.1 million. The benefits of these improvements include the provision of a 100-year level of
service to 12 homes, as well as flood reduction in parking lots and roadways in the downtown
area. The value of this flood mitigation is quantified at $10.7 Million over 75 years, including
house and parking lot flooding. The benefit-cost ratio of 3.5.

The third and final phase, which should achieve a 100-year level of service for most of the area,
is estimated to cost $2.8 million. An additional 12 homes benefit from this improvement during a
1:100-year flood event, with a quantified additional benefit of $2.4 Million over 75 years. The
benefit-cost ratio is 0.9.

The total cost to provide flood mitigation for Area B and D is $9.8 million, with a combined
benefit-cost ratio of 3.4.
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6.10.2 Area F — Proposed Improvements

To reduce flood risks due to surface ponding on 46 Street, it is recommended to regrade the
property line between the properties of 5423 and 5421 46 Street, as illustrated in Figure 6-21
and Figure 6-22. This would include the lowering of the elevations along the property line to
facilitate the overflow into the Creek. Window wells on this side of the houses should be
improved, as needed, to prevent flooding of these houses. The fence would likely need to be
replaced. An easement should also be acquired for this swale (and the existing outfall pipe).

The alley west of 46 Street has a catchbasin that should be replaced and reconnected to the
existing pipe and outfall system just east on 46 Street or north on 54 Avenue. The alignment of
the proposed pipe would need to be identified during the detailed design stage.

The replacement of the existing storm outfall between 54 and 55 Avenue was contemplated.
However, these is no easement where the outfall pipe is currently installed, and there is not
sufficient space to dig a new pipe between the two houses. This option is not deemed
constructible.

At the 54 Avenue and 46 Street bend, it is recommended to upgrade the existing catchbasins,

or to add new catchbasins. This would intercept all surface drainage flows coming through this
area (from the west) and convey it directly into the Creek, rather than flowing to the depression
further south on 46 Street.

To mitigate sanitary sewer backups in the area, it is recommended to focus the efforts on
sanitary manhole sealing. See Section 6.13 for details.

6.10.3 Area F — Costs and Benefits

The cost of improvements in Area F are estimated to be $435,000. This should prevent flooding
in the area during a 100-year event and protect 5 at-risk homes from surface ponding. The
reduction in ponding on the street will also reduce the risk of damage to vehicles driving or
parked on the roadway. The combined value of flood mitigation is quantified as $4.1 Million over
75 years. The benefit-cost ratio is 9.5, which is very good.
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The 1:100-year storage volume would be about 3,200 m3, and the ponding depth would be
1.45m at the deepest. Additionally, the south berm would need to be increased in elevation, the
catchbasin rim lowered, and the catchbasin orifice removed.

Along Glenwood Crescent, the fact that the school yard should not overflow for rainfall events
as intense as the 1:100-year event will reduce the quantity and frequency of ponding in the
area. In addition, it is recommended to lower the overflow elevation at the east end of the
crescent to lower the maximum ponding depth along the road. Some ponding would still be
expected during the 1:100-year event, but it should be improved over existing conditions. See
Figure 6-26 for details. Detailed survey of the overflow location should be completed to confirm
the design.

Similar to Glenwood Crescent, it is recommended to reduce the overflow elevation of
Glenmanor Crescent. Flood risks in that area was quite small, but the cost to improve the
overflow is worth the benefits. See Figure 6-26 for details. Detailed survey of the overflow
location should be completed to confirm the design.

6.12.3 Area H — Costs and Benefits

The cost of the improvements in Area H is estimated at $426,000. This cost assumes that the
land used to construct the pond (owned by School Board) would be available at no cost to the
Town.

The main benefit of these improvements is the dramatic reduction in street ponding, with an
estimated 40 fewer vehicles flooded during a 100-year event. About 7 currently at-risk homes
would also be protected. The combined flood mitigation benefit for these improvements is
quantified at about $2.9 Million over 75 years. The benefit-cost ratio is 6.8.

Sameng Inc. 89
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vent hole, which would be about 1.3 L/s during a 100-year event (1.1 L/s during a 1:25-
year, 0.5 L/s during a 1:5-year).

- Manhole CT-21 located between Brown Street and Whispering Waters Creek, north of
the 50 Avenue trail crossing and just south of the pedestrian bridge, shown in Figure
6-28, was found to have a visible opening along one side because the manhole rim was
shifted from the concrete rings. The visible opening averaged 8” x 1” (20cm x 2.5¢cm).
The corresponding manhole inflow during a 1:100-year, from this gap alone, would be
about 19 L/s (17 L/s during a 1:25-year, 13 L/s during a 1:5-year). Now let us assume
that because the steel rim is not sealed to the concrete, there is an average of a 1/16”
inch (1.6mm) gap all around the manhole rim where water can enter the manhole. This
would result in additional manhole inflow of about 12 L/s during a 100-year event (10 L/s
during a 1:25-year, 8 L/s during a 1:5-year).

- As per the above, the inflow from the Creek into both Manhole CT-21 and CT-24 during
a 100-year event is estimated at 63 L/s during a 1:100-year event, 55 L/s during a 1:25-
year event and 33 L/s during 1:5-year event. Considering the pipefull capacity of the
Sanitary Central Trunk is about 136 L/s at this location, inflow from these two manholes
can utilize 46% of the sanitary trunk’s capacity by themselves. In comparison, the peak
dry weather flow (DWF) at this location is 27 L/s. This does not leave much capacity for
any other wet weather flows. The inflow from the other six (6) submerged sanitary
manholes along the Creek during a 100-year event may also add significant amount of
inflow in the sanitary trunk, and likely cause some surcharge.

The above confirms that the model likely underestimated manhole inflow from the Creek, at
least at these two manholes, by a factor of about 4.

Worst-Case Scenario Simulation

A worst-case modeling scenario was completed where one of the sanitary manholes in the
Creek (CT-21) had no cover and water from the Creek could inflow into the Sanitary Central
Trunk without much restrictions (> 800 L/s of allowable manhole inflow). CT-21 was chosen
since it is quite low and was observed to be flooded in July 2019. It was also observed to have
large gaps between the manhole steel rim and the concrete manhole (see above for details).

The 1:100-year results are presented in Figure 6-30 (profile) and Figure 6-31 (plan view). The
profile clearly shows that the hydraulic grade line of the sanitary sewer trunk is at the Creek’s
water surface at manhole CT-21 and spreading in all directions from there. The plan view shows
that about 232 properties would be at risk of sewer backup during this scenario.

This suggests that some of the sewer backups experienced in July 2019, such as on 46 Street
between 54 and 55 Avenue, was likely caused by flooded sanitary manholes along the Creek
with large gaps, allowing large quantities of creek flow into the sanitary sewer system. Although
this is an extreme case of manhole inflow, it does suggest that there is a real threat of this
happening and causing significant basement floods in the area.

Sameng Inc. 95



Town of Stony Plain Flood Mitigation Program Town of Stony Plain

1-inch gap

1-inch gap

Figure 6-27: Sanitary Manhole CT-24 located between Brown Street and Whispering
Waters Creek, just south of 51 Avenue
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Sanitary
Manhole
CT-21

8-inch x 1-inch gap

Figure 6-28: Sanitary Manhole CT-21 located between Brown Street and Whispering
Waters Creek, North of 50 Avenue Trail and just South of Pedestrian Bridge
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6.13.3 Sanitary Manhole Inflow on Roads

There are many sanitary manholes throughout the Town that are susceptible to being
submerged by water during large rainfall events. When submerged with water, the surface
drainage can flow into the manhole cover via one of the vent holes (there are typically four 1-
inch (25mm) hole in each manhole cover, some have one, some have none). Water can also
enter the sanitary manholes via joints and cracks in the upper portion of the manhole. Assuming
4 vent holes and 15 cm of water over these holes, about 2.3 L/s of water could flow into the
sanitary manhole. At 35 cm of ponding depth, the inflow increases to 3.5 L/s. The computer
model used for this study assumed 4 holes per sanitary manholes (except along the Creek
where 8 holes were assumed). In areas where many sanitary manholes can be submerged, the
manhole inflow can rapidly fill a sanitary sewer pipe, especially in upstream reaches where
pipes are often only 200 mm in diameter, and have a pipefull capacity in the order of 20 to

30 L/s.

6.13.4 Sanitary Manholes with Catchbasin-Type Covers

Through our sanitary manhole investigation, we found that one sanitary manhole, located on the
Sanitary Central Trunk just north of Highway 16A along the property line of 44 and 46 Boulder
Boulevard, had a cover with 16 holes in it. See Figure 6-29 for a photo. Although it doesn’t
appear to capture a significant amount of drainage, the volume of rainfall-runoff entering the
sanitary sewer system at this location could be significant.

Another manhole (CT-37) located just west of Whispering Waters Creek near 56 Avenue was
also observed to have a cover with 16 holes. The manhole cover likely doesn’t get much runoff
flowing into it, but the cover should be replaced regardless.

It is recommended for the Town to complete a thorough investigation of all its sanitary manholes
to identify any other potential locations where sanitary manholes have catchbasin-type covers.

Figure 6-29: Catchbasin-Type Cover on Sanitary Manhole at 44/46 Boulder Boulevard
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6.13.5 Recommended Sanitary Manhole Sealing Program

The recommendation is to seal sanitary manholes that are susceptible to add large amount of
surface water into the sanitary sewer system. See Figure 6-32 for location of the sanitary
manholes, as well as Appendix G for a list of the manholes to be sealed. Details regarding the
various sealing methods are illustrated in Figure 6-33.

- HIGH PRIORITY (STAGE 1):

o All eight (8) sanitary manholes that would be submerged by Whispering Waters
Creek during a 1:100-year event, as well as five (5) sanitary manholes that are
within 0.3m from the 1:100-year floodplain of the Creek.

= As soon as possible, these manhole rims should be repositioned to
minimize gaps between the steel rim and the concrete manhole barrel.
The steel rim and the concrete manhole barrel should also be grouted
together and sealed; this can be done at little cost and time, and provide
a significant benefit.

= For all these manholes, the manhole is to be extended to 0.3m above the
current 1:100-year water surface elevation of the Creek with a waterproof
section, and properly sealed to prevent Creek water from entering into the
manhole.

o Just north of Highway 16A along the property line of 44 and 46 Boulder
Boulevard, replace the sanitary manhole cover to a regular sanitary manhole
cover, and seal the manhole. This manhole currently has a cover with many
holes and is along the Sanitary Central Trunk.

o For manhole CT-37 located just west of Whispering Waters Creek near 56
Avenue, replace the sanitary manhole cover to a regular sanitary manhole cover,
and seal manhole.

o Seal 23 sanitary manholes on roads that are generally located in depressions
and high flow areas where significant manhole inflow might occur.

= The manhole sealing for these sanitary manholes is to include an
inspection of the top section of the manhole barrel, and either a
replacement of the top barrel including sealing and bowl installation, or
only the rim and cover sealing and bowl installation.
- MEDIUM PRIORITY (STAGE 2):
o Forty-three (43) sanitary manholes on roads that contribute a significant amount
of inflow in the sanitary sewer system.

= After these and the above listed higher priority sanitary manholes have
been sealed, it is estimated that all sanitary manholes that currently
contribute to 90% of the total manhole inflow will be eliminated.

= The manhole sealing for these sanitary manholes is to include an
inspection of the top section of the manhole barrel, and either a
replacement of the top barrel including sealing and bowl installation, or
only the rim and cover sealing and bowl installation.
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- LOW PRIORITY (STAGE 3):

o Another seventy-nine (77) manholes were identified to contribute some sanitary
manhole inflow (more than 0.5 L/s each during the 1:100-year event). These are
low priority given the lower benefit for the same cost as sealing the higher priority
upgrades.

6.13.6 Costs and Benefits of Manhole Sealing

The cost to complete the Stage 1 sanitary manhole sealing is about $550,000. The benefit of
sealing these manholes is two-folds.

o First, sealing the 13 sanitary manholes along the Creek will provide a significant reduction
in manhole inflow and significantly mitigate flood risks in the area. When these manholes
are submerged by Creek water, it is estimated that up to 232 residences would be at flood
risk due to sewer backup. By sealing these 13 low-lying manholes in the Creek, this
should eliminate this flood risk. The estimated benefit from these manholes sealing is
nearly $48 million in mitigated flood risk during a 75-year period. This is well worth the
cost.

e Secondly, sealing the other 23 sanitary manholes and replacing the 2 catchbasin-type
manhole covers will further decrease manhole inflows into the sanitary sewer system, and
provide more confidence that there will not be sewer backups during intense rainfall
events.

The cost to complete the Stage 2 sanitary manhole sealing (43 manholes) is about $553,450.
The key benéefit is a further reduction in the hydraulic grade line and surcharge in the sanitary
sewer system, and more reduction of wet weather flows. However, the benefits in terms of flood
mitigation is not quantifiable since there should not be any sewer backups during the 1:100-year
event after the Stage 1 manhole sealings have been completed.
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swale alignment. About eight (8) mature trees on the school property may have to be
removed to make way for the swale, although it may be possible to work around some of
them (to be confirmed at detailed design). An easement (minimum 3m wide
recommended) would need to be acquired for maintenance of the swale on the school’s
property; this will require discussions and approval from the school board.

o Alternatively, options to reestablish the swale on private property within the existing
easement could be considered. This would require further investigations which are
beyond the scope of this flood mitigation project. This may include moving the raised
garden box, installing small pipe(s) underneath the shed/structure (trenchlessly) to
maintain drainage across the structure, and reestablishing the drainage within the
landscaped portion of the swale.

Figure 6-34: Lot Grading Plan (dated 2003) for Whispering Cove
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Figure 6-35: Local Drainage Concerns - Whispering Cove North of Oatway Drive (White
color is LIDAR below 703.9m (1:100-year Creek water elevation), Red color is LIDAR
above 705.0m. The yellow dotted line is the alignment of the swale.

Figure 6-36: Local Drainage Concerns - Whispering Cove North of Oatway Drive — Air
Photo showing Backyard Swale Area and Easement (yellow line is property line, red
dashed line is 3m easement limit in property)
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Figure 6-37: Conceptual Drainage Improvements for Whispering Cove North of Oatway
Drive(yellow line is property line, red dashed line is proposed 3m easement on school

property)
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Town of Stony Plain

Table 7-1: Cost Estimates for all Improvements

Description

Option 1: Culvert Improvements Along $ 2,988,000
Whispering Waters Creek + Downstream +$ 5,100,000
Buffer Pond =§$ 8,088,000
Option 2: Overflow Pond and Culvert f ;;ggggg
Improvements + Downstream Buffer Pond =g 2 908’ 000
Area A Improvements $ 48,000
Area B and D Improvements $ 9,799,000
Stage 1
(Dry Pond and Upstream Storm Pipes) $ 53,926,000
Stage 2
(52 Avenue, east of 48 Street) $ 53,094,000
Stage 3
(Upstream to Downstream Connection) ¥ 2T7meen
Area C Improvements $ 958,000
Stage 1
(Outfall Twinning) v Ze0n
Stage 2
(44 Avenue Storm Relief Pipe and Outfall) v e
Area E Improvements $ 102,000
Area F Improvements $ 435,000
Included in
Area G Improvements Whispering Waters
Creek Improvements
Area H Improvements $ 426,000
Stage 1 (High Priority) $ 550,000
Stage 2 (Medium Priority) $ 553,450
Total
(using Option 2 for Creek) $ 15,779,450
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SEWER BACKUP

For sewer backups, it is assumed that if the sanitary sewer surcharge at the house connection
is 1.5m or less below ground, the house would experience sanitary sewer backup. This is
because at this depth, the surcharge elevation would likely be above the basement floor. If the
sewer surcharge is between 1.5m and 2.5m below ground, it is assumed that 50% of the
houses will suffer from sewer backup.

The cost of sanitary sewer backup is on average $55,000, and account for structural damage
and content damage.

7.3.3  Risk Aggregation

For cost/benefit assessment, it is useful to aggregate the risk of rare flood events as well as
more common ones. A horizon of 75 years was chosen as the typical lifespan of drainage
infrastructure.

To calculate the aggregate risk/benefit over 75 years, the sum of events up to 100 years was
taken and factored by 0.75. In a statistical 100 years period, we expect the following event to
happen: one 1:100-year event, one 1:50-year event, two 1:25-year events, six 1:10-year events,
ten 1:5 year events, and thirty 1:2-year events. Thus, more frequent events are weighted more
in the total.

7.3.4 Non-Quantified Benefits

Not all benefits from the proposed improvements are quantifiable. The following provides some
non-quantifiable benefits that should be considered.

¢ Surface ponding and flows create safety hazards to traffic and pedestrians. A few
centimetres of fast-moving water can knock a person off their feet, and any amount of
water on a roadway can cause hydroplaning of a moving vehicle. Even shallow depths
can present a drowning hazard to small children.

o Frequent ponding on streets also presents a cost to infrastructure. Pothole formation is
influenced by improper drainage, and surface ponding can deposit sediment and debris
that can clog catchbasins and culverts, as well as require more frequent
maintenance/cleaning. Flooded roads and trails may result in saturated soils for many
days following the flood event and thus have less-load bearing capacity.

¢ Ponding on private properties may also damage landscaping features, such as wood
mulch that can float away, dirt can be displaced, flowers and vegetation can be severally
damaged, trees can die if flooded for too long, etc.

¢ Flooding affects people’s lives. When a residence gets flooded, the damage is both
physical and psychological. Objects of sentimental value could get destroyed. People
have to take some time off work to clean up. Historical flooding may impact property value
and resale value. There could also be health issues if the cleanup was inadequate and
mold grows.

¢ Climate change may result in more frequent intense rainfall events. It is important to adapt
to the changing climate and rainfall patterns.
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7.3.5

The benefits to each area are summarized in Table 7-2. For detailed benefit quantification for
each area, see their respective sections earlier in the report.

Summary of Benefit Quantification

Table 7-2: Benefits of Local Improvements by Area

Description

Homes at
Risk During
100-year

Storm Event

Homes

Benefited
to 100-year

Event

Fewer Vehicle

Floods during | Benefit over 75

100-year
event

Years

Costs from
Table 7-1

Benefit-
Cost
Ratio

Area A Improvements - - 4 $ 100,000 $ 48,000 2.1
frea 8 and O 39 39 41 $ 33,410,000 | $ 9,799,000 34
mprovements

Stage 1
(Dry Pond and Upstream 39 15 6 $ 20,280,000 $ 3,928,000 5.2
Storm Pipes)
Stage 2
(52 Avenue, east of 48 27 12 25 $ 10,700,000 $ 3,094,000 3.5
Street)
Stage 3 15
(Upstream to | (remainder from 12 10 $ 2,430,000 $ 2,777,000 0.9
Downstream Connection) Stage 1)
Area C Improvements 12 12 8 $ 6,680,000 $ 958,000 7.0
Stage 1
(Outfall Twinning) 12 5 2 $ 5,240,000 $ 280,000 18.7
Stage 2 7
(44 Avenue Storm Relief | (remainder from 7 6 $ 1,440,000 $ 678,000 2.1
Pipe and Outfall) Stage 1)
Area E Improvements 7 7 5 $ 1,720,000 $ 102,000 16.9
Area F Improvements 5 5 4 $ 4,130,000 $ 435,000 9.5
Included in
Area G Improvements Whispering Waters
Creek Improvements
Area H Improvements 9 7 40 $ 2,880,000 $ 426,000 6.8
Sanitary Manhole Sealing 232 232 0 $ 47,850,000 $ 1,077,000 44 .4
Stage 1 232 232 0 $ 47,850,000 $ 550,000 87.0
Stage 2 0 0 0 $ 0 $ 553,450 0.0
Total 304 302 102 $ 96,770,000 $ 12,845,000 7.5
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Priority

Table 7-3: Recommended Implementation Strategy

Improvement
Name

Description

Cost
(Benefit-

ACRP
Grant

Manhole Sealing -
Stage 1

This will prevent the Whispering
Waters Creek from flooding the

Cost Ratio)

Eligibility

sanitary manholes along the YES
Creek, as well as reduce sanitary | $ 550,000 (13 Creek
manhole inflows at critical sanitary
locations. This should be done (87.0) manholes)
immediately. This should avoid + $180,000
widespread sewer backups
during intense rainfall events.
2 Whispering This will reduce high water levels
Waters Creek in the Creek upstream of the
Option 2 (BMX railroad and allow local $ 1,957,000 YES
Pond and improvements to discharge more (all)
Upstream Culvert | flow into the Creek. This will also (N/A) + $1,957,000
Upgrades) assist with the sanitary manhole
sealing along the Creek.
3 Area B and D — This will reduce ponding depths
Stage 1 - in the Old Town area and around $ 3,928,000 YES
Improvements the Lions Park, particularly for T (pond and
creek
the smaller intense storm events,

. ] (5.2) culvert)
but not necessarily for the 1:100- + $1.800,000
year event.

4 Area F This will reduce flood risks in the $ 435000
Improvements area of 46 Street by reducing ’ NO
ponding depths, at a low cost (9.5)
and high benefit. ’
5 Area H - This will reduce overflow from the
Improvements school yard into the alley and
thus protect many houses from $ 426,000 YES
flooding. It will also significantly (pond)
reduce ponding depths on (6.8) + $421,000
Glenwood Crescent for all storm
events.
6 Whispering This improvement will reduce
Waters Creek flooding between Boulder
Option 2/ Area G Boulevard and Golf Course $ 951,000 YES
(Golf Course Road | Road, which can be quite (all)
Upgrade and frequent. (N/A) + $951,000
Downstream
Pond)
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Improvement SE gl
Priority Name Description (Benefit- Grant
Cost Ratio) | Eligibility
7 Area C — Stage 1 — | This will reduce ponding depths
Improvements along 44 Avenue and reduce
flood risks to many low-lying $ 280,000
houses. This might not achieve a NO
1:100-year level of flood (18.7)
protection for all residences, but
it will be close.
8 Area E This will reduce flood risk in the
improvements area of 41 Avenue and 43 Street | $ 102,000
due to large ponding depth at this NO
depression at a low cost and high (16.9)
benefit.
9 AreaB and D - This |mprovement will beqeﬁt a $ 3,094,000
Stage 2 - few residences from flooding NO
Improvements during some more frequent (3.5)
intense rainfall events.
10 Area B and D — This improvement will achieve a
Stage 3 — 1:100-year level of flood $ 2777000
g NO
Improvements protection for part of the Old (0.9)
Town area.
11 Manhole Sealing - | Stage 2 of the manhole sealing
Stage 2 program will have little benefit.
The need for these additional $ 563450 NO
manhole sealings should be (N/A)
reviewed through
inflow/infiltration studies.
12 Area C — Stage 2 — | This Stage 2 is recommended to
Improvements be done at a later date to allow $ 678,000
additional detailed modeling for NO
the area, and confirmation of (3.5)
effectiveness of Stage 1.
13 Area A This improvement is of low $ 48.000
Improvements priority given the low benefit. This ’ NO
should be considered once a 2.1)
building is constructed on site. '
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Appendix A: Simulation Results — Existing System

Figure A- 1: Existing System Performance (Storm Sewers) — 1:5-Year Rainfall Event
Figure A- 2: Existing System Performance (Surface Drainage) — 1:5-Year Rainfall Event
Figure A- 3: Existing System Performance (Sanitary Sewers) — 1:5-Year Rainfall Event
Figure A- 4: Existing System Performance (Storm Sewers) — 1:10-Year Rainfall Event
Figure A- 5: Existing System Performance (Surface Drainage) — 1:10-Year Rainfall Event
Figure A- 6: Existing System Performance (Sanitary Sewers) — 1:10-Year Rainfall Event
Figure A- 7: Existing System Performance (Storm Sewers) — 1:25-Year Rainfall Event
Figure A- 8: Existing System Performance (Surface Drainage) — 1:25-Year Rainfall Event
Figure A- 9: Existing System Performance (Sanitary Sewers) — 1:25-Year Rainfall Event
Figure A- 10: Existing System Performance (Storm Sewers) — 1:50-Year Rainfall Event
Figure A- 11: Existing System Performance (Surface Drainage) — 1:50-Year Rainfall Event
Figure A- 12: Existing System Performance (Sanitary Sewers) — 1:50-Year Rainfall Event
Figure A- 13: Existing System Performance (Storm Sewers) — 1:100-Year Rainfall Event
Figure A- 14: Existing System Performance (Surface Drainage) — 1:100-Year Rainfall Event
Figure A- 15: Existing System Performance (Sanitary Sewers) — 1:100-Year Rainfall Event
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Appendix B: Simulation Results — Improved System

Figure B- 1: Improved System Performance (Storm Sewers) — 1:5-Year Rainfall Event
Figure B- 2: Improved System Performance (Surface Drainage) — 1:5-Year Rainfall Event
Figure B- 3: Improved System Performance (Sanitary Sewers) — 1:5-Year Rainfall Event
Figure B- 4: Improved System Performance (Storm Sewers) — 1:10-Year Rainfall Event
Figure B- 5: Improved System Performance (Surface Drainage) — 1:10-Year Rainfall Event
Figure B- 6: Improved System Performance (Sanitary Sewers) — 1:10-Year Rainfall Event
Figure B- 7: Improved System Performance (Storm Sewers) — 1:25-Year Rainfall Event
Figure B- 8: Improved System Performance (Surface Drainage) — 1:25-Year Rainfall Event
Figure B- 9: Improved System Performance (Sanitary Sewers) — 1:25-Year Rainfall Event
Figure B- 10: Improved System Performance (Storm Sewers) — 1:50-Year Rainfall Event
Figure B- 11: Improved System Performance (Surface Drainage) — 1:50-Year Rainfall Event
Figure B- 12: Improved System Performance (Sanitary Sewers) — 1:50-Year Rainfall Event
Figure B- 13: Improved System Performance (Storm Sewers) — 1:100-Year Rainfall Event

Figure B- 14: Improved System Performance (Surface Drainage) — 1:100-Year Rainfall
Event

Figure B- 15: Improved System Performance (Sanitary Sewers) — 1:100-Year Rainfall Event
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Appendix C: Flood Pictures from July 7 and July 15, 2019 in Stony
Plain, AB — Whispering Waters Creek

Figure C- 1: Whispering Waters Creek — Photo Location Plan

Figure C- 2: Whispering Waters Creek — North of 55 Avenue (looking north) — July 7, 2019
and July 29, 2019 for comparison of normal flow depth.

Figure C- 3: Whispering Waters Creek — North of 52 Avenue (looking northeast) — July 7 or
July 15, 2019

Figure C- 4: Whispering Waters Creek — Brown Street between 50a Avenue and 51 Avenue
(looking northeast) — July 15, 2019 at 7:56PM

Figure C- 5: Whispering Waters Creek - Pedestrian Bridge east of Brown Street between 49
Avenue and 50 Avenue (looking east) — July 7, 2019 (left) and July 15, 2019
(right), and July 29, 2019 for comparison of normal flow depth.

Figure C- 6: Whispering Waters Creek - North of Railroad Crossing (looking south) — July 7,
2019

Figure C- 7: Whispering Waters Creek — South of 44 Avenue (looking east) — July 7, 2019

Figure C- 8: Whispering Waters Creek — South of 44 Avenue (looking southwest) — July 7,
2019

Figure C- 9: Whispering Waters Creek — North of 44 Avenue (looking north) — July 15, 2019
(7:20PM)

Figure C- 10: Whispering Waters Creek — South of Highway 16A at 40 Avenue trail culvert
crossing (looking west) — July 7, 2019

Figure C- 11: Whispering Waters Creek — South of Highway 16A at 40 Avenue trail culvert
crossing (looking south) — July 15, 2019 (7:24PM)
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+703.5 — 1:25-year (1:100-year is 703.9)

July 29, 2019

Figure C- 2: Whispering Waters Creek — North of 55 Avenue (looking north) — July 7, 2019
and July 29, 2019 for comparison of normal flow depth.
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+702.3 — < 1:5-year (1:100-year is 703.5

Figure C- 3: Whispering Waters Creek — North of 52 Avenue (looking northeast) — July 7
or July 15, 2019
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Figure C- 4: Whispering Waters Creek — Brown Street between 50a Avenue and 51
Avenue (looking northeast) — July 15, 2019 at 7:56PM
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July 29, 2019

Figure C- 5: Whispering Waters Creek - Pedestrian Bridge east of Brown Street between
49 Avenue and 50 Avenue (looking east) — July 7, 2019 (left) and July 15, 2019 (right), and
July 29, 2019 for comparison of normal flow depth.
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+701.2

Figure C- 6: Whispering Waters Creek - North of Railroad Crossing (looking south) — July
7,2019

Figure C- 7: Whispering Waters Creek — South of 44 Avenue (looking east) — July 7, 2019
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Figure C- 8: Whispering Waters Creek — South of 44 Avenue (looking southwest) — July 7,
2019

Figure C- 9: Whispering Waters Creek — North of 44 Avenue (looking north) — July 15,
2019 (7:20PM)
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Figure C- 10: Whispering Waters Creek — South of Highway 16A at 40 Avenue trail culvert
crossing (looking west) — July 7, 2019

Figure C- 11: Whispering Waters Creek — South of Highway 16A at 40 Avenue trail culvert
crossing (looking south) — July 15, 2019 (7:24PM)
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Appendix D: Flood Pictures from July 7 and July 15, 2019 in Stony
Plain, AB — Localized Areas

Figure D- 1: Town of Stony Plain Local Areas — Photo Location Plan

Figure D- 2: Area B — East of 48 Street and 52 Avenue intersection looking north towards 48
Street. Showing ponding on the road and on private property. July 15, 2019 —
7:10PM

Figure D- 3: Area B — East of 48 Street and 52 Avenue intersection looking north from 52
Avenue towards the parking lot behind the buildings. Showing ponding on the
road and on private property. July 15, 2019 — 7:10PM

Figure D- 4: Area B — Egerland Place bend, looking east towards Egerland Place, showing
significant ponding on the road. July 15, 2019

Figure D- 5: Area B — At Egerland Place bend north of 52 Avenue, looking southwest,
showing significant ponding on the road. July 15, 2019

Figure D- 6: West of Area B, North of Area D — 50 Avenue, east of 50 Street, looking north
into parking lot of commercial site. July 15, 2019 — 7:12PM

Figure D- 7: Area D — 48 Street, south of 53 Avenue, looking west at local road and house.
July 15, 2019 — 7:39PM

Figure D- 8: Area D — Alley Parallel and west of 48 Street, south of 53 Avenue, looking
south. July 7 or July 15, 2019

Figure D- 9: Area D — Southwest corner of 51 Street and 52 Avenue, looking south at
flooded roads and property. July 7, 2019

Figure D- 10: Just north of Area D — Alley Parallel and East of 50 Street, north of 52
Avenue, looking west towards commercial buildings. July 7, 2019

Figure D- 11: Area D — Lion’s Playground West of 49 Street and South of 54 Avenue,
looking east (top) and at playground structure (bottom), showing significant
ponding in alley and park area. July 15, 2019

Figure D- 12: Area H — School Yard north of 57 Avenue flooding and overflowing into the
alley and towards 57 Avenue, just west of Glenwood Crescent. July 15, 2019

Figure D- 13: Area H — 57 Avenue just west of Glenwood Crescent, looking north in the alley
and the school yard, showing significant amount of surface drainage flowing
from the school yard towards 57 Avenue via the grass surface and the staircase.
July 15, 2019

Figure D- 14: Area H — 57 Avenue just west of Glenwood Crescent, looking north between
two properties that overlook the school playground to the back, showing
significant amount of surface drainage flowing from the school yard towards 57
Avenue. July 15, 2019

Figure D- 15: Area H — Glenwood Crescent (south section) showing significant ponding on
the road and onto private properties. July 15, 2019
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Figure D- 16: Area H — Glenwood Crescent (south section) looking east, showing significant
ponding on the road and onto private properties. July 15, 2019

Figure D- 17: Area H — Glenwood Crescent (southwest section) looking south, showing
significant ponding on the road and onto private properties. July 15, 2019

Figure D- 18: Area H — Glenwood Crescent (east section), south of 57 Avenue, looking
south, showing significant ponding on the road and alley, and onto private
properties. July 7 or July 15, 2019

Figure D- 19: Area H — Glenwood Crescent (southeast cul-de-sac), looking east, showing
significant ponding on the road. July 7 or July 15, 2019
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Figure D- 2: Area B — East of 48 Street and 52 Avenue intersection looking north towards
48 Street. Showing ponding on the road and on private property. July 15, 2019 — 7:10PM
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Figure D- 3: Area B — East of 48 Street and 52 Avenue intersection looking north from 52
Avenue towards the parking lot behind the buildings. Showing ponding on the road and
on private property. July 15, 2019 — 7:10PM
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Figure D- 4: Area B — Egerland Place bend, looking east towards Egerland Place,
showing significant ponding on the road. July 15, 2019
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Figure D- 5: Area B — At Egerland Place bend north of 52 Avenue, looking southwest,
showing significant ponding on the road. July 15, 2019
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Figure D- 6: West of Area B, North of Area D — 50 Avenue, east of 50 Street, looking north
into parking lot of commercial site. July 15, 2019 — 7:12PM
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Figure D- 7: Area D — 48 Street, south of 53 Avenue, looking west at local road and house.
July 15, 2019 - 7:39PM
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Figure D- 8: Area D — Alley Parallel and west of 48 Street, south of 53 Avenue, looking
south. July 7 or July 15, 2019
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Figure D- 9: Area D — Southwest corner of 51 Street and 52 Avenue, looking south at
flooded roads and property. July 7, 2019
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Figure D- 10: Just north of Area D — Alley Parallel and East of 50 Street, north of 52
Avenue, looking west towards commercial buildings. July 7, 2019
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Figure D- 11: Area D — Lion’s Playground West of 49 Street and South of 54 Avenue,
looking east (top) and at playground structure (bottom), showing significant ponding in
alley and park area. July 15, 2019
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Figure D- 12: Area H — School Yard north of 57 Avenue flooding and overflowing into the
alley and towards 57 Avenue, just west of Glenwood Crescent. July 15, 2019

Sameng Inc.
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Figure D- 13: Area H — 57 Avenue just west of Glenwood Crescent, looking north in the
alley and the school yard, showing significant amount of surface drainage flowing from
the school yard towards 57 Avenue via the grass surface and the staircase. July 15, 2019
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Figure D- 14: Area H — 57 Avenue just west of Glenwood Crescent, looking north between
two properties that overlook the school playground to the back, showing significant
amount of surface drainage flowing from the school yard towards 57 Avenue. July 15,
2019
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Figure D- 15: Area H — Glenwood Crescent (south section) showing significant ponding
on the road and onto private properties. July 15, 2019
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Figure D- 16: Area H — Glenwood Crescent (south section) looking east, showing
significant ponding on the road and onto private properties. July 15, 2019
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Figure D- 17: Area H — Glenwood Crescent (southwest section) looking south, showing
significant ponding on the road and onto private properties. July 15, 2019
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Figure D- 18: Area H — Glenwood Crescent (east section), south of 57 Avenue, looking
south, showing significant ponding on the road and alley, and onto private properties.
July 7 or July 15, 2019
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Figure D- 19: Area H — Glenwood Crescent (southeast cul-de-sac), looking east, showing
significant ponding on the road. July 7 or July 15, 2019
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Appendix E: Detailed Cost Estimates

Sameng Inc.



Cost Estimate for Detailed Design for Flood Mitigation and Il Study Improvements

Area A Improvements

Qty ‘ Unit

Unit Price

Extended Price

Description ($ CDN) ($ CDN)

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and ngeral Requirements ! LS. | § 3,000.00] $ 3,000.00
Proposed Channel 125 |Ilm. | § 90.00( $ 11,250.00
Improved Existing Channel 350 | Ilm. [ $ 45.00| $ 15,750.00
Area A Improvements Total| $ 30,000.00
Contingency (30%) $ 9,000.00
Engineering (30%) $ 9,000.00
Area A Improvements Grand Total| $ 48,000.00




Area B/D Improvements

Area D1 Improvements

Description Unit Price Extended Price
($ CDN) ($ CDN)
General Site Activities
Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS. | § 270,000.00 § 270,000.00
General Site Activities Total| $ 270,000.00
Pond
Topsoil apd Overburden Excavation and Disposal (Hauling Off-Site), 6300 | m® | $ 18.00| $ 113,400.00
incl. grading
Topsoil (150mm Thickness), incl. final grading and Sod 6,300 [ m* | $ 22.00| $ 138,600.00
Weeping Tile Field Drainage System 200 [Im.| $ 250.00| $ 50,000.00
Trees 800 |each| $ 15.00( $ 12,000.00
Landscaping Maintenance 1 LS. [ $ 40,000.00| $ 40,000.00
600 mm Pipe 65 [Ilm. | $ 1,500.00{ $ 97,500.00
900 mm Pipe 65 |Ilm. | $ 1,800.00( $ 117,000.00
1500mm Manholes 4 Jeach| $ 15,000.00| $ 60,000.00
Asphalt Pavement and Road Structure Removal 60 m2 [ $ 22.00| $ 1,320.00
Concrete Curb and Gutter Removal 10 |Im. | § 42.00{ $ 420.00
Concrete Walkway Removal 15 m> | $ 45.00| $ 675.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 65 m2 $ 100.00| $ 6.500.00
and Asphalt
Road Grind and Overlay (50mm Depth) 250 [ m? | § 45.00] $ 11,250.00
Concrete Curb and Gutter 10 |Im. | § 350.00| $ 3,500.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 15 m> | $ 250.00| $ 3,750.00
Pond Construction Total| $ 655,915.00
51 Street to 50 Street
750 mm Pipe 100 | Ilm. [ § 1,700.00{ $ 170,000.00
900 mm Pipe 150 |Im.| $ 1,900.00( $ 285,000.00
1200 mm Pipe 260 | Ilm. [ § 2,200.00{ $ 572,000.00
CB Leads (Removal and Replacement) 6 each| $ 2,200.00| $ 13,200.00
1500mm Manholes 1 each| $ 15,000.00| $ 15,000.00
2100mm Manholes 3 each| $ 24,000.00| $ 72,000.00
2400mm Manholes 1 each| $ 28,000.00| $ 28,000.00
CB (Removal and Replacement) 6 |each| $ 12,000.00| $ 72,000.00
Asphalt Pavement and Road Structure Removal 750 | m* | $ 22.00 $ 16,500.00
Concrete Curb and Gutter Removal 18 |Ilm. | $ 42.00| $ 756.00
Concrete Walkway Removal 27 m>| $ 45.00{ $§ 1,215.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 750 | m2 | 3 100.00| $ 75,000.00
and Asphalt
Road Grind and Overlay (50mm Depth) 3,000 m*| $ 45.00] $ 135,000.00
Concrete Curb and Gutter 18 Im. | $ 350.00( $ 6,300.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 27 m?>| $ 250.00( $§ 6,750.00
51 Street to 50 Street Total| $§ 1,468,721.00
Whispering Waters Creek at 52 Street Upgrades
3000mm Manholes 1 each| $ 35,000.00] $ 35,000.00
1800 mm Pipe 25 [Ilm. | $ 3,000.00{ $ 75,000.00
Asphalt Pavement and Road Structure Removal 100 | m* | § 22.00| $ 2,200.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 100 | m2 | $ 100.00| $ 10,000.00
and Asphalt
Road Grind and Overlay (50mm Depth) 300 | m* | $ 45.00{ $ 13,500.00
52 Avenue remove existing and install 2x 1800mm Culverts 51 Im. [ § 3,500.00( $ 178,500.00
Whispering Waters Creek at 52 Street Total| $ 314,200.00
Area D1 Improvements Total| $ 2,708,836.00
Contingency (30%) $ 812,650.80
Engineering (15%) $ 406,325.40

Area D1 Improvements Grand Total| $ 3,927,812.20




Area D2 Improvements
Unit Price Extended Price
($ CDN) ($ CDN)

Description Qty ‘ Unit

General Site Activities
General Site Activities Total| $ 190,000.00
50 Street to 48 Street

900 mm Pipe 0 Im. [ $ 1,800.00f $ -
1200 mm Pipe 340 [Ilm. | $ 2,200.00{ $ 748,000.00
1800 mm Pipe 125 |Ilm. | § 3,000.00| $ 375,000.00
CB Leads (Removal and Replacement) 9 each| $ 2,200.00| $ 19,800.00
1500mm Manholes 1 each| $ 15,000.00| $ 15,000.00
2100mm Manholes 2 |each| $ 24,000.00| $ 48,000.00
2400mm Manholes 2 Jeach| $ 28,000.00| $ 56,000.00
3000mm Manholes 1 each| $ 35,000.00{ $ 35,000.00
CB (Removal and Replacement) 9 each| $ 12,000.00| $ 108,000.00
Asphalt Pavement and Road Structure Removal 1150 | m2 | $ 22.00| $ 25,300.00
Concrete Curb and Gutter Removal 27 Im. [ $ 42.00| $ 1,134.00
Concrete Walkway Removal 40 m? [ $ 45.00] $ 1,800.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 1150 | m? | $ 100.00| $ 115,000.00

and Asphalt
Road Grind and Overlay (50mm Depth) 3500 | m? | $ 45.00{ $ 157,500.00
Concrete Curb and Gutter 27 |[Im. | $ 350.00| $ 9,450.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 40 m? [ $ 250.00| $ 10,000.00
50 Street to 48 Street Total| $ 1,724,984.00
Area D2 Improvements Total| $ 1,914,984.00
Contingency (30%) $ 574,495.20
Engineering (15%) $ 287,247.60
Area D2 Improvements Grand Total| $ 2,776,726.80




Area B1 Improvements

Description ‘ Qty ‘ Unit l:g'é;:‘;e EXtI(E; %?Nl;”ce
General Site Activities

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS. [ $ 230,000.00] $ 230,000.00
General Site Activities Total| $ 230,000.00

48 Street to Whispering Waters Creek
900 mm Pipe 90 |Ilm. | $ 1,900.00| $ 171,000.00
1800 mm Pipe 365 [lm. | § 3,000.00f $ 1,095,000.00
CB Leads (Removal and Replacement) 2 each| $ 2,200.00| $ 4,400.00
52 Avenue remove existing and install 2x 1800mm Culverts 51 Im. [ $ 3,300.00| $ 168,300.00
1500mm Manholes 1 each| $ 15,000.00| $ 15,000.00
2400mm Manholes 1 each| $ 28,000.00| $ 28,000.00
3000mm Manholes 2 J|each| $ 35,000.00{ $ 70,000.00
CB (Removal and Replacement) 2 |each| $ 12,000.00| $ 24,000.00
Asphalt Pavement and Road Structure Removal 1250 | m2 | $ 22.00| $ 27,500.00
Concrete Curb and Gutter Removal 12 Im. [ $ 42.00| $ 504.00
Concrete Walkway Removal 18 m? [ $ 45.00] $ 810.00
52 Avenue Road Restoration 1 LS. [ $ 20,000.00| $ 20,000.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 1250 | m? $ 100.00| $ 125,000.00
and Asphalt

Road Grind and Overlay (50mm Depth) 2900 | m? | $ 45.00] $ 130,500.00
Concrete Curb and Gutter 12 Im. [ § 350.00| $ 4,200.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 18 m> | $ 250.00| $ 4,500.00
Landscaping Restoration 1 LS. [ $ 15,000.00| $ 15,000.00
48 Street to Whispering Waters Creek Total| $ 1,903,714.00
Area B1 Improvements Total| $ 2,133,714.00
Contingency (30%) $ 640,114.20
Engineering (15%) $ 320,057.10
Area B1 Improvements Grand Total| $ 3,093,885.30
Area B/D Improvements Grand Total| $ 9,798,424.30




Area C-1 Improvements
Unit Price Extended Price
($ CDN) ($ CDN)

Description Qty ‘ Unit

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS.] § 19,000.00] $ 19,000.00
750 mm Pipe 80 |Ilm.| § 1,700.00| $ 136,000.00
1500mm Manholes 1 each| $ 15,000.00| $ 15,000.00
Asphalt Pavement and Road Structure Removal 10 m? | $ 22.00| $ 220.00
Concrete Curb and Gutter Removal 5 Im. | $ 42.00| $ 210.00
Concrete Walkway Removal 8 m> | $ 45.00| $ 360.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 10 m2 | $ 100.00| $ 1,000.00

and Asphalt

Road Grind and Overlay (50mm Depth) 50 m> | $ 45.00| $ 2,250.00
Concrete Curb and Gutter 5 Im. | $ 350.00| $ 1,750.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 8 m> | $ 250.00| $ 2,000.00
Qutfall Structure for 750mm Pipe 1 each| $ 10,000.00| $ 10,000.00
Landscaping Restoration 1 LS.| $ 5,000.00( $ 5,000.00
Area C-1 Improvements Total| $ 192,790.00
Contingency (30%) $ 57,837.00
Engineering (15%) $  28,918.50
Area C-1 Improvements Grand Total| $  279,545.50

Area C-2 Improvements

Unit Price Extended Price

Description ‘ Qty ‘ Unit ($ CDN) ($ CDN)

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS. | § 68,000.00( § 68,000.00
750 mm Pipe 187 |Ilm. | $ 1,600.00( $ 299,200.00
1500mm Manholes 1 each| $ 15,000.00| $ 15,000.00
Asphalt Pavement and Road Structure Removal 210 | m* [ § 22.00] $ 4,620.00
Concrete Curb and Gutter Removal 5 Im. [ § 42.00] $ 210.00
Concrete Walkway Removal 8 m?>| $ 45.00| $ 360.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 210 m2 $ 100.00| $ 21.000.00

and Asphalt

Road Grind and Overlay (50mm Depth) 900 [ m? | $ 45.00| $ 40,500.00
Concrete Curb and Gutter 5 Im. [ § 350.00| $ 1,750.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 8 m> | $ 250.00( $§ 2,000.00
Outfall Structure for 750mm Pipe 1 each| $ 10,000.00| $ 10,000.00
Landscaping Restoration 1 LS. [ $ 5,000.00| $ 5,000.00
Area C-2 Improvements Total| $ 467,640.00
Contingency (30%) $ 140,292.00
Engineering (15%) $  70,146.00
Area C-2 Improvements Grand Total| $ 678,078.00
Area C Improvements Grand Total| $ 957,623.50




Area E Improvements

Unit Price Extended Price

Description ($ CDN) ($ CDN)

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS.] § 5,000.00] § 5,000.00
Regrade Ally (Remove and Rebuild) 250 m> | $ 145.00( $ 36,250.00
0.5m Retaining Walls 60 Ilm| § 200.00| $ 12,000.00
3.0m Asphalt Path (Remove and Rebuild) 90 m? $ 120.00| $ 10,800.00
Area E Improvements Total| $ 64,050.00
Contingency (30%) $ 19,215.00
Engineering (30%) $  19,215.00
Area E Improvements Grand Total| $  102,480.00




Area F Improvements

Unit Price Extended Price

Description ($ CDN) ($ CDN)

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS.] § 30,000.00] $ 30,000.00
CB Installation 2 |each| $ 10,000.00| $ 20,000.00
CB Lead Installation 40 Im. [ § 2,200.00| $ 88,000.00
Asphalt Pavement and Road Structure Removal 10 m? | $ 22.00( $ 220.00
Asphalt Pavement and Structure incl. Granular Material, Soil-Cement 10 m2 | $ 100.00| $ 1,000.00

and Asphalt

Road Grind and Overlay (50mm Depth) 40 m> | $ 45.00| $ 1,800.00
Concrete Curb and Gutter Removal 4 Im. [ § 42.00] $ 168.00
Concrete Curb and Gutter 4 Im. | $ 350.00| $ 1,400.00
Concrete Sidewalk c/w Granular Base (Including Ramps) 4 m> | $ 250.00| $ 1,000.00
Land Acquisition and Legal 1 LS.| $ 150,000.00 $ 150,000.00
Remove and Rebuild Fence 20 [Im. | $ 250.00| $ 5,000.00
Build Swale on Property Line 40 |Ilm. [ $ 40.00| $ 1,600.00
Area F Improvements Total| $ 300,188.00
Contingency (30%) $  90,056.40
Engineering (15%) $  45,028.20
Area F Improvements Grand Total| $  435,272.60




Area H Improvements

Unit Price Extended Price
($ CDN) ($ CDN)

Description ‘ Qty ‘Unit

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS.] § 30,000.00] $ 30,000.00
Topsoil apd Overburden Excavation and Disposal (Hauling Off-Site), 5780 | m® | $ 18.00| $ 104,040.00

incl. grading

Topsoil (150mm Thickness), incl. final grading 5730 [ m* | $ 10.00| $ 57,300.00
Sod 5730 [ m* | $ 12.00| $ 68,760.00
Landscaping Maintenance 1 LS. | § 20,000.00| $ 20,000.00
Existing CB Adjustment 1 LS. [ $ 10,000.00| $ 10,000.00
Build Swales on Green Space Corridors 80 |[Im.| $ 45.00] $ 3,600.00
Area H Improvements Total| $ 293,700.00
Contingency (30%) $ 88,110.00
Engineering (15%) $  44,055.00
Area H Improvements Grand Total| $ 425,865.00




Sanitary Manhole Sealing

Unit Price Extended Price
($ CDN) ($ CDN)

75,000.00 75,000.00

Description Qty ‘ Unit

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements

Phase 1 - Sanitary Manhole Sealing

(Sealing to First Joint)

Phase 1 - Sanitary Manhole Sealing

(Cast In Place Chimney)

1 L.S.

23 |each 8,000.00 184,000.00

Phase 1 - Replace Sanitary Manhole Cover 2 each 1,000.00 2,000.00
Phase 2 - Sanitary Manhole Sealing (Sealing to First Joint) 43 |each 8,000.00 344,000.00
Phase 2 - Sanitary Manhole Sealing (Cast In Place Chimney) 0 each| $ 12,000.00 -
Manhole Sealing Improvements Total| $ 761,000.00

Contingency (30%) $ 228,300.00

Engineering (15%) $ 114,150.00

Manhole Sealing Improvements Grand Total| $ 1,103,450.00

$ $
$ $
13 |each| $ 12,000.00( $ 156,000.00
$ $
$ $
$




Option 1 - Whispering Waters Creek Culvert Upgrades
Unit Price Extended Price

Description Qty ‘ Unit

($ CDN) ($ CDN)

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! L.S.| $ 200,000.00f $ 200,000.00
52 Avenue remove existing and install 2x 1800mm Culverts 51 Im. [ § 3,000.00| $ 153,000.00
52 Avenue Road Restoration 1 LS. [ § 20,000.00] $ 20,000.00
50 Avenue remove existing and install 2x 1800mm Culverts 31 l.m. b 3,000.00| $ 93,000.00
50 Avenue Landscape Restoration 1 LS. | § 5,000.00| $ 5,000.00
49 Avenue remove existing and install 2x 1800mm Culverts 49 Im. [ § 3,000.00| $ 147,000.00
49 Avenue Road Restoration 1 LS. [ § 20,000.00| $ 20,000.00
CN-Rail install 1800mm Culvert (Directional Bore) 42 l.m. b 7,500.00| $ 315,000.00
CN-Rail Landscape Restoration LS. | § 5,000.00] $ -
44 Avenue remove existing and install 2x 2000mm Culverts 44 Im. [ § 4,000.00( $ 176,000.00
44 Avenue Road Restoration 1 LS.| § 20,000.00] $ 20,000.00
HWY 16A install 1500mm Culvert (Directional Bore) 77 |Im. [ $ 6,500.00f $§  500,500.00
HWY 16A Landscape Restoration 1 LS. [ § 5,000.00| $ 5,000.00
Boulder Boulevard remove existing and install 2x 2000mm Culverts 31 Im. [ $ 4,000.00( $ 124,000.00
Boulder Boulevard Road Restoration 1 LS. [ § 20,000.00| $ 20,000.00
éﬁfve:; on Golf Course Road remove existing and install 2000mm 40 Lm $ 2.500.00| $ 100,000.00
Access/Retaining Wall on Golf Course Road Restoration 1 LS. [ $ 30,000.00| $ 30,000.00
gﬁll\f,gr?urse Road remove existing and install 2400mm x 1200mm Box 8 Lm $ 4.000.00| $ 112,000.00
Golf Course Road Restoration 1 LS. [ $ 20,000.00] $ 20,000.00
Option 1 Total| $ 2,060,500.00
Contingency (30%) $ 618,150.00
Engineering (15%) $ 309,075.00

Option 1 Grand Total| $ 2,987,725.00

Waters Creek 50th Avenue Pond

Unit Price Extended Price
($ CDN) ($ CDN)

Description

Mobilization, Demobilization, Survey, Tree Protection, Erosion and
Sediment Control Measures and General Requirements ! LS. | § 130,000.00f § 130,000.00
Topsonl qnd Overburden Excavation and Disposal (Hauling Off-Site), 49300 m? | $ 15.00| $ 739,500.00
incl. grading
Topsoil (150mm Thickness), incl. final grading 17,540 m?> | $ 10.00{ $ 175,400.00
Grass Seeding 14,750 m? | $ 3.00| $ 44,250.00
Trees 800 [each| $ 20.00| $ 16,000.00
Landscaping Maintenance 1 LS. | § 80,000.00] $ 80,000.00
150 mm Pipe 50 Im. [ § 400.00| $ 20,000.00
gﬁll\f/ecr:)urse Road remove existing and install 2400mm x 1200mm Box 8 . | s 4.000.00| $ 112,000.00
Golf Course Road Restoration 1 LS. [ $ 20,000.00] $ 20,000.00
g?“e;/(retr;ue remove existing and install 2x 2100mm x 3000mm Box 31 | s 4.500.00| $ 139.500.00
Landscaping Restoration 1 LS. | $ 5,000.00| $ 5,000.00
Option 2 Total[{ $ 1,481,650.00
Contingency (30%) $ 444,495.00

Engineering (15%) $ 222,247.50
Option 2 Grand Total| $ 2,148,392.50




Improvement Totals

Area A Improvements $ 48,000.00
Area B1 Improvements b 3,093,885.30
Area D1 Improvements b 3,927,812.20
Area D2 Improvements b 2,776,726.80
Area C-1 Improvements $ 279,545.50
Area C-2 Improvements b 678,078.00
Area E Improvements 102,480.00
Area F Improvements $ 435,272.60
Area H Improvements $ 425,865.00
Sanitary Manhole Sealing b 1,103,450.00
Option 1 - Whispering Waters Creek Culvert Upgrades b 2,987,725.00
Option 2 - Whispering Waters Creek 50th Avenue Pond b 2,148,392.50
[Total (Option 2) $ 15,019,507.90|




Town of Stony Plain Flood Mitigation Program Town of Stony Plain

Appendix F: Model Calibration Assessment Data

Sameng Inc.



Rainfall Events used for Model Calibration

5/22/2016 (Year)

Duration 15min | 30min

Return Period | ) o | (101 | <101 | <101 | 101 | 1.1 | 2.06 | 3.09 | 3.95

Rainfall (mm/hr) | 10.8 8.4 6.2 5.3 4.9 4.3 3.9 2.8 1.9

6/25/2016 (Year)

Return Period |, /= | ¢ 15 | 324 | 417 | 3.79 | 363 | 3.28 | 2.71

Rainfall (mm/hr) | 49.2 | 34.0 24.0 183 | 126 | 7.2 5.2 2.9 15

7/9/2016 (Year)

Return Period | o o5 | 26,02 | 30.48 | 26.45 | 12.75 | 6.8 | 4.94 | 4.53 | 6.56

Rainfall (mm/hr) | 110.4 | 87.2 59.8 37.2 | 18.7 9.3 6.2 3.5 2.5

5/23/2017 (Year)

Return Period | ) 01| <101 | <101 | 201 | 101 | 11 | 11 | 15 | 11

Rainfall (mm/hr) | 8.4 7.6 6.8 6.5 5.3 3.9 3.3 2.1 11

May 22, 2016

A low-intensity long-duration rainfall event, with no period of high intensity.
The return period is about 1:4-year for a 24-hour duration.
The calibrated model shows good fit with the monitoring data.

June 25, 2016

A low-intensity medium-duration rainfall event with a single-peak of higher intensity, although
not that intense.

The return period is about 1:5-year for a 2-hour duration.

The calibrated model shows good fit with the monitoring data.

July 9, 2016

An intense rainfall event with multiple peaks.

The return period of the highest peak is above a 1:30-year for 30 minutes duration.

In the model, the rainfall was applied evenly across the entire town, but in reality the measured
high intensity might have only hit one area of the town more than others. Therefore, the
modeling results showing a higher peak than the measured flow.

May 23, 2017

A frequent event with medium duration and no period of high intensity.

The return period is less than 1:2-year for any duration.

The calibrated model matches with the measured peak, even though it shows a shorter duration
than the flow monitoring data. This may be due to the inaccuracy of the rainfall data which was
only collected at one location.




May 22, 2016

Original Sanitary Model (the orange ‘model’ plot shown here is not from this flood mitigation study
and should be ignored)

Calibrated Dual Storm-Sanitary Model (from this flood mitigation study)

May 22, 2016
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June 25, 2016

Original Sanitary Model (the orange ‘model’ plot shown here is not from this flood mitigation study
and should be ignored)

Calibrated Dual Storm-Sanitary Model (from this flood mitigation study)

June 25, 2016
0.14
0.12
0.1
> 008
£
006
0.02 I~  ~—

0
2016-06-24 0:00 2016-06-25 0:00 2016-06-26 0:00 2016-06-27 0:00




July 09, 2016

Original Sanitary Model (the orange ‘model’ plot shown here is not from this flood mitigation study
and should be ignored)

Calibrated Dual Storm-Sanitary Model (from this flood mitigation study)

July 09, 2016
0.25
0.2 N
2 015
[(4s)
£
H
S o1
o \\/A“A\\/\/“
0
2016-07-08 0:00 2016-07-09 0:00 2016-07-10 0:00 2016-07-11 0:00 2016-07-12 0:00




May 23, 2017

Original Sanitary Model (the orange ‘model’ plot shown here is not from this flood mitigation study
and should be ignored)

Calibrated Dual Storm-Sanitary Model (from this flood mitigation study)

May 23, 2017
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Appendix G: Sanitary Manhole Sealing Details

Sameng Inc.



. Existing o Existing L Existing
Existing Peak Existing Peak Existing Peak
[ ETGHE || (RS ey Volume | Priority | Seal Type LELLES | [ ST Volume | Priority | Seal Type e Volume | Priority | Seal Type
ID 1:100-year ID 1:100-year ID 1:100-year

Us) 1:100-year ws) 1:100-year (ws) 1:100-year

( (m?) (m?) (m?)
03-36 8 115.6|Stagel [Chimney CT-16 0 0.0|Stage2 [Normal 88-13 1 1.2|Stage3 |Normal
CT-11 4 42.8|Stagel [Chimney CT-17 0 0.0|Stage2 |Normal 88-8 1 0.8|Stage3 |Normal
CT-12 3 24.7|Stagel |Chimney CT-19 0 0.0|Stage2 |Normal 89-2 1 0.6[Stage3 |Normal
CT-21 13 241.7|Stagel [Chimney CT-34 1 0.4|Stage2 |Normal 92-A 1 0.9[Stage3 |Normal
CT-22 6 73.4|Stagel [Chimney CT-35 2 4.2|Stage2 [Normal 93-1 1 1.7|Stage3 |Normal
CT-23 11 186.3|Stagel |Chimney CT-38 0 0.0|Stage2 |Normal 93-3 1 5.0[Stage3 |Normal
CT-24 9 135.6|Stagel |Chimney CT-39 2 3.8|Stage2 |Normal 93-4 1 7.1|Stage3 |Normal
83-1 1 0.7|Stagel |Chimney CT-14 0 0.0|Stage2 |Normal 96-1b 1 0.4[Stage3 |Normal
01-22 3 10.9|Stagel |Normal CT-20 0 0.0|Stage2 [Normal 96-2 1 0.4|Stage3 |Normal
51-35 2 8.8|Stagel |Normal CT-31 0 0.0|Stage2 |Normal 98-3 1 2.4|Stage3 |Normal
51-37 4 26.5|Stagel |Normal CT-15 0 0.0|Stage2 |Normal CT-27 1 0.4|Stage3 |Normal
51-44 3 18.8(Stagel |Normal 02-49 1 1.4|Stage3 |[Normal CT-28A 1 0.3[Stage3 |Normal
72-16 3 11.8|Stagel |Normal 04MC 1 0.3|Stage3 [Normal CT-30 1 7.9|Stage3 |Normal
72-24 3 9.2|Stagel |Normal 0506 1 0.2|Stage3 |Normal CT-41 1 1.5|Stage3 [Normal
73-2 3 47.3|Stagel [Normal 07MC 1 0.4|Stage3 |Normal 84-15 1 1.5|Stage3 [Normal
78-31A 4 29.5|Stagel |Normal 101W 1 0.4|Stage3 |Normal 84-3 1 0.3[Stage3 |Normal
78-61 3 9.9|Stagel [Normal 12A 1 0.6|Stage3 [Normal 84-5 1 1.0|Stage3 |Normal
78-63 3 11.0(Stagel |Normal 12MC 1 0.7|Stage3 |Normal 84-9 1 0.3[Stage3 |Normal
78-67 3 10.6(Stagel |Normal 51-10 1 1.8|Stage3 |Normal
79-36 3 10.7[Stagel |Normal 51-11 1 6.1|Stage3 |Normal
79-49 2 8.7|Stagel [Normal 51-17 1 1.0|Stage3 |Normal
79-59 3 20.7|Stagel |Normal 51-18 1 1.6|Stage3 |Normal
79-61 4 19.5(Stagel |Normal 51-25 1 0.6|Stage3 |Normal
79-8 4 51.9|Stagel |Normal 51-28 1 1.2|Stage3 |Normal
84-7 2 5.3|Stagel [Normal 51-3 1 1.3|Stage3 |Normal
84-8 3 9.5|Stagel |Normal 51-46 1 2.3|Stage3 |Normal
88-11 3 9.9|Stagel |Normal 51-51 1 0.9|Stage3 |Normal
88-4 4 13.3(Stagel |Normal 51-56 1 0.5|Stage3 |Normal
CT-09 0 0.0|Stagel [Normal 51-57 1 0.3|Stage3 [Normal
CT-25 5 32.5|Stagel |Normal 51-62 1 0.8|Stage3 |Normal
CT-26 5 32.5|Stagel |Normal 51-63 1 2.3|Stage3 |Normal
CT-40 3 8.6|Stagel |Normal 72-12 1 1.0(Stage3 |Normal
CT-37 0 0.0|Stagel |Normal 72-14A 1 0.9|Stage3 |Normal
79-67 0 0.0|Stagel [Chimney 72-19 1 0.5|Stage3 [Normal
79-68 0 0.0|Stagel |Chimney 72-23 1 2.9|Stage3 |Normal
83-2 0 0.0[Stagel |Chimney 72-26 1 5.2|Stage3 |Normal
CT-13 0 0.0|Stagel |Chimney 72-30 1 0.3|Stage3 |Normal
CT-18 0 0.0|Stagel [Chimney 72-35 1 1.5|Stage3 |Normal
01-21 2 8.3|Stage2 |Normal 72-8 1 0.7|Stage3 |Normal
02-50 2 5.1|Stage2 |Normal 78-13 1 1.7|Stage3 |Normal
03-35 0 0.0|Stage2 |Normal 78-14 1 1.3|Stage3 |Normal
11MC 2 2.5[Stage2 [Normal 78-17 1 4.5|Stage3 [Normal
51-19 2 4.4|Stage2 |Normal 78-20 1 2.3|Stage3 |Normal
51-4 2 5.9|Stage2 |Normal 78-21 1 1.1|Stage3 |[Normal
72-29 2 8.1|Stage2 |Normal 78-33 1 0.3|Stage3 |Normal
72-31 2 8.5|Stage2 [Normal 78-34 1 0.2|Stage3 [Normal
78-10 2 10.1(Stage2 |Normal 78-35 1 0.5|Stage3 |Normal
78-15 2 5.3|Stage2 |Normal 78-50 1 2.2|Stage3 |Normal
78-16 2 8.0|Stage2 |Normal 78-60 1 1.2|Stage3 |Normal
78-22 0 0.0[Stage2 [Normal 78-65 1 1.9[Stage3 [Normal
78-24 0 0.0|Stage2 |Normal 78-68 1 2.1|Stage3 |Normal
78-30 2 3.9|Stage2 |Normal 78-7 1 0.6|Stage3 |Normal
78-31 2 7.4|Stage2 |Normal 78-80 1 6.5|Stage3 |Normal
78-43 2 5.2|Stage2 [Normal 79-1 1 1.4[Stage3 [Normal
78-51 2 2.6|Stage2 |Normal 79-16 1 0.8|Stage3 |Normal
78-52 2 3.7|Stage2 |Normal 79-37 1 2.3|Stage3 |Normal
79-11 2 2.1|Stage2 |Normal 79-43 1 0.4|Stage3 |Normal
79-38 2 12.3|Stage2 [Normal 79-45 1 0.7|Stage3 [Normal
79-60 2 3.4|Stage2 |Normal 79-50 1 1.8|Stage3 |Normal
79-62 2 4.9|Stage2 |Normal 79-51 1 0.2|Stage3 |Normal
79-64 2 5.3|Stage2 |Normal 79-53 1 2.1|Stage3 |[Normal
79-69 0 0.0[Stage2 [Normal 79-65 1 1.1{Stage3 [Normal
83-3 2 3.7|Stage2 |Normal 79-7 1 0.9|Stage3 |Normal
88-1 2 5.4|Stage2 |Normal 83-20 1 1.1|Stage3 |Normal
88-16 2 3.8|Stage2 |Normal 83-23 1 0.5|Stage3 |Normal
91-4 2 5.3|Stage2 [Normal 83-25 1 0.2|Stage3 [Normal
92-12 2 4.1|Stage2 |Normal 83-5 1 0.5|Stage3 |Normal
92-9 2 7.1|Stage2 |Normal 83-6 1 0.7|Stage3 |Normal
92-C 2 5.7|Stage2 |Normal 83-8 1 0.6|Stage3 |Normal
CT-10 0 0.0|Stage2 [Normal 84-13 1 0.3|Stage3 [Normal
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