























































































































City of Red Deer

Photo 4: Highway 2A Culvert Crossings and Downstream Ditch

3.4.1.3 Chiles Industrial Park Subdivision

The Chile Industrial Park Subdivision is located in the southeast area of the Red Deer River Basin. The
existing storm drainage system of the subdivision consists of a series of drainage culverts and ditches
which direct flows towards an existing stormwater management facility (dry pond).

According to ISL as-built drawings, the pond has an approximately footprint area of 0.47 ha and an average
pond of depth of approximately 3 m (average depth from pond bottom to maximum water level). The
estimated maximum storage capacity provided by the pond is approximately 14,100 m3.

Flows from the dry pond are controlled by a 350 mm diameter HDPE storm pipe before connecting to an
existing 600 mm storm pipe, and eventually draining towards the Red Deer River.

ISL as-built drawings can be found in Appendix C.

3.4.1.4 Blindman River Basin

The basin has a total drainage area of approximately 1169 ha with natural slopes ranging from 1.5% to

3.5%. The basin includes the following:

e Approximately 618 ha of undeveloped area and approximately 551 ha of developed area (mainly
residential and industrial).;

e Several natural drainage route tributaries to the Blindman River;

e Alarge natural wetland, approximately 1.04 ha, located in the southwest area of the basin.

Currently, the basin does not have storm sewer systems or stormwater management facilities for water
quality and quantity control. Currently runoff from the industrial and country residential areas are being
discharged directly to the existing natural streams through a series of culverts/bridges and ditch systems.
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3 - Storm Drainage System

3.5 PRE-DEVELOPMENT RELEASE RATE

The construction of houses, commercial buildings, paved roads and parking lots increases the
imperviousness of a watershed and reduces the infiltration of rainwater, increasing the volume and rate of
runoff. In order to minimize the impact to the environment, stormwater management facilities are used to
control the rate of flow to the rates expected prior to development of the land (pre-development flow rates).
Alberta Environment and Parks (AEP) have developed a 1:100 year pre-development runoff rate for the
Red Deer Region based on nearby hydrometric station instantaneous flow records. Based on the AEP
preliminary chart, shown in Figure 3-4, the maximum pre-development rate for the project area is
approximately 2.0 I/s/ha.

Figure 3-4
AEP Preliminary 1:100 Pre-Development Release Rate Chart
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Associated Engineering conducted a preliminary review of the pre-development rate base on the Water
Survey of Canada (WSC) gauges. A Regional Analysis was completed using gauge data for a number of
rivers and creeks within the vicinity of the Red Deer area, including Threehills Creek, Renwick Creek,
Haynes Creek, and Parlby Creek, as summarized in Table 3.5. A flood frequency analysis was conducted
using the flow data for each stream, and then the flood statistics were correlated with the basin area to
generate a regional curve that can be used to estimate flows in un-gauged basins.
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City of Red Deer

3.7 STORMWATER MANAGEMENT REQUIREMENTS

AEP’s stormwater management guidelines require control of water quality in urban stormwater. The
minimum requirements are to remove at least 85% of the suspended sediments larger than 75 micron (0.75
mm) in size. According to AEP’s guidelines, wet ponds and stormwater wetlands typically remove 80-90%
of the suspended solids and 40-60% of the suspended and dissolved nutrients in urban stormwater.
Therefore, best management practice implies that wet facilities be used. Existing wetlands and waterbodies
should be preserved as part of the stormwater management system for the area. If this is not possible, AEP
will require replacement or compensation.

The conceptual design of stormwater management ponds will be based on a maximum outflow rate of 2.0
I/s/ha (pre-development release rate) and storage for the 1:100 year — 24 hours storm event.

It is important to note that the storage volumes shown on Figure 3-8 are conceptual only. The size of each
pond should be confirmed during the design stage when details of the pond design and the development
concept are finalized.

3.8 PROPOSED STORMWATER DRAINAGE CONCEPT

Figure 3-8 provides an overall view of the stormwater management concept for the future development
area. The proposed concept plan was defined based on the following:

e Stormwater management guidelines described above to prevent flooding and erosion of downstream
system, and to protect the quality of water in the receiving streams;

o Existing topography. Follow the existing drainage systems; and

e Preservation of existing wetlands and streams.

A PCSWMM model was developed to evaluate the existing drainage conditions within the City of Red Deer
boundaries based on as-built drawings and previous engineering reports. The Rational Method was used to
conceptually size all the proposed stormwater management facilities and storm trunks within the project
boundary. In order to service the future development area, a series of stormwater management (SWM)
facilities are required within the project boundary to provide water quantity control, and to prevent any
increase of erosion and downstream flooding to existing receiving streams.

The future stormwater management facilities were conceptually sized by using the modified rational
method. The active storage requirements were determined by using the Intensity-duration-frequency (IDF)
rainfall data from the Red Deer Industrial Airport (period 1964-2006) for the 1:100 year storm event and a
release rate of 2.0 I/s/ha.

As noted in Section 3.5, the 5 year unit area release rate was estimated to be 0.34 I/s/ha for the North of
11A basin based on the Regional Analysis. A pre/post development comparison of the 5 year flows was
completed for each stormwater management pond (Appendix D). The results of the 5 year analysis show
that using an orifice sized for the 100 year release rate results in approximately 92% of the ponds
discharging equal or less than the 1:5 year pre-development rate. The Matrix Solutions Greater East Hill
Master Drainage Plan also demonstrated that sizing pond outlets based on the allowable 100 year flow rate
resulted in 5 year post development flow rates closely resembling 5 year predevelopment flow rates.
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3 - Storm Drainage System

Individual stormwater management facilities in this study area are not required to size orifices solely based
on the 5 year unit area basin flow rate. During detailed design, the 5 year predevelopment flows should be
compared with the 5 year post development flows to assist with the selection of the pond orifice
configuration.

The preliminary size of the ponds were then calculated by an AE “Wet Pond Design” excel spreadsheet
which take in consideration the different ponds depths, minimum freeboard and side slope requirements
from the City of Red Deer design standards. Depth-area curves were developed for each pond, and
imported into the PCSWMM model to confirm pond capacity and to determine the pre/post development
hydrographs.

Table 3-7 (pages 3-24 and 3-25) summarizes the characteristics for the stormwater management facilities.
Appendix D provides detailed calculations of the ponds sizes, storage volumes, and outfall rates (1:5 and
1:100 year storm event). These are all subject to review in the design stage based on the design standards
that apply at the time and based on the details of the servicing of those areas.

As shown in Figure 3-8, twenty nine (29) stormwater management facilities are proposed within the project
area in order to provide water quality and quantity control before discharging to existing waterbodies. In
addition to the ponds, two (2) major storm trunks with diameter ranging from 1200 mm to 1800 mm are
proposed along the future divided arterial and collector roads. The main objective of the proposed storm
trunks is to reduce the length of overland flow and intercept runoff from the future SWMFs. The proposed
storm trunks and stormwater management ponds will be discharging (at pre-development release rate) to
the existing tributaries in order to promote preservation of the existing drainage system.

The stormwater management facilities were included in the PCSWMM model to confirm that the post-
development rates do not exceed the pre-development rates. Hydrographs for each proposed pond outfall
were developed and included in Appendix F.

Based on the project area boundary, there will not be any impacts to downstream stormwater infrastructure
since the project area is, and will continue draining directly to the Red Deer River and the Blindman River
with a maximum discharge rate of 2.0 L/s/ha (pre-development release rate).

Due to the significant environmental characteristics of the Hazlett Lake, runoff from the future development
surrounding the Lake will be intercepted through a series of ditches or pipes which will direct the flows to
the proposed stormwater management facilities (Pond 1, 2 and 3), located around the perimeter of the
Lake. Runoff will not be discharged directly into the Lake. It will be treated (meeting AEP’s water quality
guidelines) prior to release in order to maintain the natural ecosystem of the Lake. The size of Hazlett Lake
and adjacent topography has the potential to provide a large stormwater detention volume. While the
ponds directly adjacent to Hazlett Lake could be sized using the 2 I/s/ha release rate, it may be desirable to
allow an increased release rate for these ponds. If a larger release rate is used, the same volume of water
will enter the lake, just in a shorter time. While this study has assumed that Ponds 1, 2, and 3 will release
water at 2 I/s/ha, during the more detailed planning stage of individual developments, larger release rates
should be considered as long as the associated stormwater management facility provides adequate water
quality treatment.

Associated
Engineering
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City of Red Deer

Based on the topography of the area and according to the model results, if no outlet structure is installed,
no flow will be released from the Hazlett Lake during the 1:100 year storm. This result is consistent with Al-
Terra Engineering report which noted that the Hazlett Lake should never overflow through the drainage
channel except for catastrophic events (1:300 year event for example). Construction of an outlet control
structure and regrading of portions of the watercourse east of Hazlett lake will be required to provide an
overland outlet for the lake. Design of an outlet structure and drainage channel modifications will be
completed by the City as a separate project. The outlet structure and channel will ensure that post
development lake levels mimic pre-development levels.

Downstream of the lake on the IPSCO property, the existing system seems to be performing adequately for
the 1:100 year storm. Grading of the existing ditch, downstream of the existing 2 x 900 mm diameter
culverts under Highway 2A is required to provide additional capacity and minimize ponding levels along the
ditch.

The existing dry pond located in the Chiles Industrial Subdivision has the capacity to provide the 1:100 year
storage capacity for the contributing area. Minor grading of the existing ditches is recommended to provide
positive drainage to the dry pond.

The proposed stormwater management concept plan sets out the primary parameters that will guide future
development. It is not meant to be prescriptive, and it is subject to further review in subsequent stages of
the development process.

The capacity of the existing local and highway drainage culverts and ditches should be reviewed during the
design stage to ensure that adequate capacity is available for the proposed developments.

It is recommended that existing wetlands and streams be preserved to provide additional storage within the
development area, and to reduce the construction of additional stormwater management facilities.

Figure 3-9 shows the pre-development and post-development outflow rates for the 1:5 year storm.
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Table 3-6
Characteristics of Future Stormwater Management Facilities

Required Peak Pond Pond Top of Pond

Pond ID Contributing Storage Outfall Footprint  Bottom T Berm EL. Active -Orifice
Area (ha) (m3)** (m3/s)***  Area (ha) EL. (m) (m)* (m)* (m)* Depth (m) Size (mm)
P1 107.91 63,620 0.216 3.10 876.0 878.0 880.5 881.0 2.5 259
P2 17.73 10,210 0.035 1.30 875.3 877.3 878.3 878.8 1.0 131
P3 60.02 50,650 0.120 3.00 875.5 877.5 879.5 876.0 2.0 210
P4 68.40 47,550 0.136 3.62 872.0 874.0 875.5 876.0 1.5 236
P5 44.44 40,320 0.089 2.48 874.4 876.4 878.4 879.0 2.0 173
P6 33.84 29,140 0.068 1.83 870.8 872.8 874.8 875.3 2.0 152
P7 26.92 18,480 0.054 1.54 840.9 842.9 844.4 845.0 1.5 146
P8 19.30 13,250 0.039 1.15 875.0 877.0 878.5 879.1 1.5 123
P9 19.38 13,300 0.039 1.57 871.8 873.8 874.8 875.3 1.0 137
P10 34.18 23,460 0.068 1.51 870.6 872.6 874.6 875.1 2.0 154
P11 35.10 20,220 0.070 1.35 875.0 877.0 879.0 879.6 2.0 156
P12 12.10 8,310 0.024 0.77 871.9 873.9 875.4 876.0 1.5 98
P13 108.10 50,880 0.216 3.03 838.5 840.5 842.5 843.0 2.0 275
P14 50.70 25,230 0.101 2.85 833.0 835.0 836.0 836.5 1.0 227
P15 43.90 19,790 0.088 2.27 838.0 840.0 841.0 841.6 1.0 210
P16 17.45 15,830 0.035 1.37 873.0 875.0 877.0 877.6 2.0 125

P17 111.60 64,290 0.223 3.80 873.0 875.0 877.0 877.6 2.0 280



Required Peak Pond Pond Top of Pond

Pond ID Contributing Storage Outfall Footprint Bottom R Berm EL. Active -Orifice
Area (ha) (m3)*  (m3/s)** Area(ha) EL.(m) (m)* (m)* my  Depth(m) = (mm)
P18 27.20 15,670  0.054 1.31 8700 8720 8735  874.0 1.5 147
P19 31.80 18,320  0.064 1.21 8715 8735 8755  876.0 2.0 148
P20 80.80 46,550  0.162 2.35 8650  867.0  869.5  870.0 2.5 224
P21 47.80 32,810  0.096 2.04 866.5 8685 8705  871.0 2.0 179
P22 14.57 10,000  0.029 1.21 8675 8695 8705  871.0 1.0 120
P23 40.80 22,720  0.082 1.47 863.5 8655  867.5  868.0 2.0 167
P24 38.70 21,000  0.077 1.37 860.5 8625 8645  865.0 2.0 163
P25 51.48 35340  0.103 2.18 860.5 8625 8645  865.0 2.0 188
P26 45.32 31,110  0.091 1.97 863.5 8655  867.5  868.1 2.0 177
P27 65.80 39,320  0.132 2.40 8545 8565 8585  859.0 2.0 214
P28 40.38 23,260  0.081 1.50 8495 8515 8535  854.0 2.0 166
P29 78.60 38,920 0.157 2.38 844.5 846.5 848.5 849.0 2.0 234
P30 59.30 37,140 0.119 2.31 876.0 878.0 880.0 880.6 2.0 203
P31 49.50 30,830  0.099 1.95 8760 8780  880.0  880.6 2.0 185
P32 23.54 19,280  0.047 1.29 8750  877.0 8790  879.6 2.0 119
P33 43.20 24,890 0.086 1.62 871.5 873.5 875.5 876.1 2.0 173
P34 45.20 31,030  0.090 2.47 8719 8739 8754  876.0 1.5 191

P35 21.00 8,980 0.042 0.68 871.4 873.4 875.4 876.0 2.0 120



Required Peak Pond Pond Top of Pond

Pond ID Contributing Storage Outfall Footprint Bottom R Berm EL. Active -Orifice
Area (ha) (m3)*  (m3/s)** Area(ha) EL.(m) (m)* (m)* my  Depth(m) = (mm)
P36 47.40 27,880  0.095 1.79 873.0 8750 8770 8776 2.0 181
P37 26.10 12,680  0.052 1.11 8579 8599 8614 8620 1.5 145
P38 42.80 11,670  0.086 1.41 8430 8450 8460 8466 1.0 208
P39 39.50 22,750  0.079 1.86 869.5 8715 8730 8736 1.5 179
P40 51.10 14270  0.102 1.67 842.0 8440 8450 8455 1.0 228
P41 12.40 4,360 0.025 0.45 8445 8465 8480 8486 1.5 98
P42 18.80 10,560  0.038 0.77 863.4 8654  867.4  868.0 2.0 113
P43 21.30 5,210 0.043 0.67 8325 8345 8355  836.0 1.0 145
P44 30.40 7,440 0.061 0.92 8295 8315 8325  833.0 1.0 174
P45 20.40 4,990 0.041 0.65 8290 8310 8320 8325 1.0 141
P46 53.10 13,000  0.106 1.54 8255 8275 8285  829.0 1.0 232
P47 67.50 46,340 0.135 2.89 869.0 871.0 873.5 874.0 2.5 230
P48 28.80 7,050 0.058 0.56 844.0 846.0 848.0 848.6 2.0 140

* Estimated Elevations based on DEM contours.
** Storage calculated based on the Modified Rational Method and land use.

*** Required storage volume and peak outfall flow rate are based on a release rate of 2 L/s/ha.
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Conclusions
DESKTOP ENVIRONMENTAL REVIEW

The study area bounded by Highways 2 and 11A, and the Blindman and Red Deer Rivers, contains
many environmental values which should be considered when designating land uses in the study area.
Of significant value are the Blindman River and Red Deer River canyons, Hazlett Lake and its
surrounding lands, wetlands, and potential wildlife corridors that link these features. Their significance is
illustrated by a number of factors including valuable habitat for a diverse number of documented
species including 276 bird species, 10 mammal species, and 3 amphibian species.

The greatest potential environmental impacts of modifying or removing wetlands is likely the loss of
habitat for species of environmental concern, loss of wildlife connectivity corridors, loss of rare plant
species, eutrophication of wetlands, loss of wetland productivity, pollution of waterbodies, and
heightened flood risks. A number of mitigation strategies are recommended for each; most note the
importance of riparian buffer strips, forested habitat corridors, and the value of designating protected
environmentally significant areas or environmental reserves. Implementing one mitigation
recommendation will typically serve to mitigate multiple potential impacts.

Hazlett Lake has been identified as a natural feature with high environmental significance. Preservation
of Hazlett Lake has become a priority in future development of the area.

STORMWATER MANAGEMENT SYSTEM

The project area is divided into two major drainage basins: Red Deer River Basin and Blindman River
Basin. Both basins have good natural drainage systems that can be incorporated into the stormwater
management design for the North of 11A Area.

The existing project area is serviced by surface drainage (i.e. culverts and ditches). A stormwater
management facility (dry pond) located in the Chiles Industrial Park Subdivision provides water quality
and quantity control and has a storage capacity for the 1:100 year storm.

High flows from the Highway 11A storm sewer “overflow” to the lake only during severe storm events.
These flows are not included in the PCSWMM model since they do not have an impact on the Hazlett
Lake water levels, and proposed downstream stormwater system. The majority of the flows from Queen
Business Park and Edgar Industrial Parks are currently being intercepted by existing storm sewer pipes
and routed directly to the Red Deer River.

Stormwater management will be required in all new developments to control peak runoff rates and to
provide water quality control.

A pre-development release rate of 2.0 L/s/ha has been assumed for the North of Highway 11A Study
Area. The pre-development release rate is based on AEP’s 1:00 pre-development release rate chart.
Best management practice implies that wet facilities be used as they provide higher water quality
control.

Existing wetlands should be preserved.
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e Proposed stormwater management ponds will be discharging to the existing creeks and tributaries in
order to promote preservation of the existing drainage system.

e The piping and pond sizing shown in this study are based on a conceptual-level analysis. The specific
sizing and location of stormwater infrastructure should be confirmed through a detailed design process.
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5.1

Recommendations

DESKTOP ENVIRONMENTAL REVIEW

Wetland Protection: Habitat for Rare Plant Species

It is recommended that natural wetlands and forested areas remain intact in future development plans
to protect areas that could contain rare plant species.

Barring conservation measures, it is suggested that rare plant surveys be completed in these areas
prior to development or ground disturbance at the multi-neighborhood structure plan stage. If found,
rare plants can be transplanted to a suitable area, or the area could be designated ecologically
significant and conservation measures employed. The NatureServe organization should be consulted
prior to moving a rare plant.

Wetland Protection: Avoiding Eutrophication and Loss of Productivity

It is recommended that wetlands are maintained as sensitive landscape features during the land use
planning process.

Delineate wetlands to determine their precise boundaries and establish a no-development buffer for
each wetland depending on productivity and class. A literature review by Hawes and Smith (2005)
indicates a minimum buffer distance of 30 m is required in most cases to remove 90% of common
pollutants and sediment entering waterbodies during normal precipitation conditions.

Wetland Protection: Avoiding Pollution and Nutrient Input

Associated
Engineering

Design stormwater management infrastructure such that runoff from developed areas does not enter
natural waterbodies untreated.

Provide stormwater ponds for primary treatment.

Use pollution traps where sediments and petroleum products can be removed from stormwater.

With the exception of Hazlett Lake, stormwater runoff must not enter a waterbody at a flow rate higher
than the pre-development release rate (2.0L/s/ha). Higher flow rates may be discharged into Hazlett
Lake as long as the water released meets AEP’s water quality guidelines and outfalls are appropriately
designed to prevent erosion and sediment transport.

In some cases where the risk for pollution to enter the environment is high, consideration should be
given to diverting runoff to water treatment facilities.

Maintain buffer strips around waterbodies to prevent pollution from entering waterbodies by overland
runoff flow (thus preserving the long term value and function of the wetland). The minimum
recommended buffer width, measured from the top of the bank, required to intercept pollution is 30 m
when vegetation consists of forest (shrubs, trees, grasses). Where only grasses are present, the
recommended buffer width should be doubled (Chase et al. 1997; Hawes and Smith 2005). Design
should be in accordance with the guidelines noted in AEP’s document titled Stepping Back from the
Water (Government of Alberta 2012) as well as the Hazlett Lake Management Recommendation report
(Westhoff 2017).
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e Leave vegetation intact on river banks to inhibit solar pollution to waterbodies (which raises water
temperatures and reduces concentration of available oxygen). The height of the vegetation is more
important than the width of the buffer strip, provided that the buffer is at minimum 30 m wide to mitigate
pollutant laden overland runoff. In the Red Deer region, vegetation along rivers should consist of natural
forest with mature trees and adequate regeneration to maintain the forest (Chase et al. 1997).

Mitigating Flood Risk

e Complete a flood risk analysis for areas adjacent to the rivers considering the 1:100 year (or greater
magnitude) flood elevation currently referenced in the City of Red Deer Land Use Bylaw.

e Limit development within the flood risk areas to recreational trails, open space, natural park, or
environmental reserve.

e Flood-risk areas should remain entirely vegetated to reduce the risk of erosion during flood conditions.

o Wide vegetated buffers surrounding wetlands and waterbodies should be kept intact to buffer the
impacts of floods against infrastructure.

e Drainage plans which include wetlands should be designed based on pre-development release rates.

Hazlett Lake: The Importance of Protection and Management

e |tis recommended that development surrounding Hazlett Lake be restricted and that the lake and
surrounding area be protected because of the environmental significance associated with Hazlett Lake.

¢ The Westhoff Engineering Hazlett Lake Management Recommendation Repot has provided setback
width options for Hazlett Lake based on documented species and the guidelines outlined in “Stepping
Back from the Water” (AEP).

e Itis recommended that the City of Red Deer continue the environmental monitoring currently being
conducted at Hazlett Lake by Westhoff Engineering Resources, Ltd. Westhoff Engineering Resources,
Ltd. (2015b) lists 95 management recommendations for Hazlett Lake.

e Due to the environmentally significant nature of Hazlett Lake, it is also recommended that detailed
biophysical assessment of the area be conducted specific to the desired development.

5.2 STORMWATER MANAGEMENT SYSTEM

The following are the principal recommendations of the storm Master Drainage Plan:

Stormwater Management Facilities

e Design for all stormwater management infrastructure should address flow control and water quality.
Pre-development Release Rate

e All stormwater management facilities in the North of Highway 11A Study Area should be designed for
an outlet flow that is equivalent or less than the 100 year pre- development release rate. An exception
of stormwater management facilities discharging directly into Hazlett Lake will be considered as long as
the facilities provide adequate water quality treatment before discharging into the Hazlett Lake.

e For the North of Highway 11A Area, a pre-development release rate of 2.0 L/s/ha was assumed based
AEP’s 1:100 year runoff rates for the Red Deer Region in addition to a review of gauge data from the
Water Survey of Canada for areas near to the City of Red Deer. The 1:5 year storm pre-development
release rate was estimated to be of 0.34 L/s/ha based on the Regional Analysis.
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5 - Recommendations

Stormwater Management Facilities

o Design for all stormwater management infrastructure should address flow control and water quality
control.

o Stormwater management facilities discharging to Hazlett Lake may release water at rates higher than
the 100 year pre-development rate as long as the water quality meets AEP requirements.

e Stormwater management facilities discharging water to storm trunks or other water courses shall
restrict the release to 2.0 I/s/ha.

Stormwater Management Infrastructure

e ltis recommended that the stormwater management plan shown in Figure 3-8 be adopted as the
conceptual servicing basis for future development. The conceptual-level plan will be subject to review
and modification during the detailed design phase of future developments.

Water Quality

¢ Provide stormwater management facilities for primary treatment of stormwater.

e Stormwater management facilities should include pre-treatment forebays designed in accordance with
the current guidelines from Alberta Environment and Parks.

e Provide a minimum 24 hour detention time to capture at least 85% of all sediments of a 75-micrometer
particle size or larger.

Preservation of Existing Waterbodies

o Where possible, existing wetlands and waterbodies should be preserved.

o If existing wetlands or waterbodies are proposed to be used as part of the stormwater management
system for the area, the Alberta wetland policy must be followed. Proposed projects should be reviewed
under the Water and Public Lands Acts for potential triggers.

e The northeast outlet of Hazlett Lake should be improved by regrading the existing channel and/or
constructing an outlet control structure to ensure post development water levels mimic pre-development
conditions.

Detailed Design

¢ A more reliable source of data, such as, ground survey, should be used during the future design of the
stormwater trunks and management facilities to confirm pond characteristics and elevations of outlets

pipes.
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REPORT

This report was prepared for the City of Red Deer to provide an overall picture of the existing drainage area
and proposed development concept for lands located north of Highway 11A.

The services provided by Associated Engineering Alberta Ltd. in the preparation of this report were
conducted in a manner consistent with the level of skill ordinarily exercised by members of the profession
currently practicing under similar conditions. No other warranty expressed or implied is made.

Respecitfully submitted,
Associated Engineering Alberta Ltd.

2018-06-25
Andrew Robertshaw, P.Eng. Lisbeth Medina, P.Eng.
Project Manager Project Engineer — Storm Drainage
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