TOWN OF BLACKFALDS
NORTHWEST AREA
MASTER STORMWATER
MANAGEMENT PLAN

Prepared for:
Town of Blackfalds

Prepared by:
Stantec Consulting Ltd.
1100, 4900 – 50th Street
Red Deer, Alberta, T4N 1X7

December 1, 2016
Project Number: 113929434

Copyright©, Stantec Consulting Ltd. 2016

TOWN OF BLACKFALDS NORTHWEST AREA
MASTER STORMWATER MANAGEMENT PLAN

Table of Contents
1.0
1.1
1.2
1.3

BACKGROUND.................................................................................................................1.3
INTRODUCTION................................................................................................................1.3
EXISTING CONDITIONS ....................................................................................................1.3
EXISTING STUDIES .............................................................................................................1.4

2.0
2.1
2.2
2.3
2.4

METHODOLOGY AND INPUT DATA...............................................................................2.1
STUDY OBJECTIVES ..........................................................................................................2.1
PRE-DEVELOPMENT DISCHARGE RATE ...........................................................................2.1
COMPUTER MODELING...................................................................................................2.2
DESIGN STORM ................................................................................................................2.2

3.0 HYDROLOGY ....................................................................................................................3.1
3.1 SUB-CATCHMENT DELINEATION ......................................................................................3.1
3.2 SUB-CATCHMENT PARAMETERS ......................................................................................3.1
4.0
4.1
4.2
4.3
4.4
4.5

NORTHWEST AREA STORM SYSTEM ..................................................................................4.1
REGIONAL STORM PONDS ..............................................................................................4.1
NORTHWEST STORM SYSTEM ...........................................................................................4.2
LACOMBE LAKE CONSIDERATIONS..............................................................................4.3
WETLAND PRESERVATION CONSIDERATIONS ................................................................4.4
WATER QUALITY CONSIDERATIONS ................................................................................4.5
4.5.1
Comparison of Agricultural versus Urban Runoff ................................................4.6

5.0 CONCLUSIONS AND RECOMMENDATIONS ...................................................................5.1
6.0 REFERENCES .....................................................................................................................6.1
7.0 CORPORATE AUTHORIZATION .........................................................................................7.1

db \\cd1044-f06\work_group\1139\active\113929434\07_reports_studies\swm_report_dec_2016\report_nw_swm_dec1_2016_bd1_r1.doc

i

TOWN OF BLACKFALDS NORTHWEST AREA
MASTER STORMWATER MANAGEMENT PLAN

Table of Contents
APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D

Map 5 – Future Land Use & Roadways
Chicago Design Storm
Stormwater Flow and Quality, Monash University 2004
Confirmation Letter and email from Lacombe County

List of Figures

Figure 1.0
Figure 2.0
Figure 2.1
Figure 2.2

Local Study Area ..............................................................................................1.5
Northwest Area Pre-development Storm Sub-catchments ..........................3.4
Northwest Area Storm System .........................................................................3.5
Lacombe Lake Rural Catchment Area .........................................................3.6

List of Tables

Table 4.1 Proposed Regional Storm Pond Characteristics .................................................4.2
Table 4.2 Pond A Characteristics .........................................................................................4.3
Table 4.3 Pond C Characteristics .........................................................................................4.3
Table 4.4 Lacombe Lake Characteristics ............................................................................4.4

db \\cd1044-f06\work_group\1139\active\113929434\07_reports_studies\swm_report_dec_2016\report_nw_swm_dec1_2016_bd1_r1.doc

ii

TOWN OF BLACKFALDS NORTHWEST AREA
MASTER STORMWATER MANAGEMENT PLAN
BACKGROUND
December, 2016

1.0

BACKGROUND

1.1

INTRODUCTION

The Town of Blackfalds has retained Stantec Consulting Ltd. to prepare a Stormwater
Management Plan for the Town’s Northwest Area. The Town of Blackfalds is located
approximately 8 km north of the City of Red Deer, and the existing Town is
approximately divided in half by Highway 2A. Please see Figure 1.0 - Study Area,
located at the end of this report section. The Town lands gross development area is
approximately 456 ha; however, the net developable area is closer to 419 ha. The
primary areas proposed for development are located the following quarter sections:
•

Section 34, Range 39, Township 27, W4M,

•

W1/2, Section 35, Range 39, Township 27, W4M.

This study will provide a conceptual design for the overall Northwest Area storm
drainage system, and a preliminary design for the Northwest Area Storm Trunk is also
being completed in conjunction with the study. The conceptual/preliminary designs will
provide a valuable blueprint to be followed during subsequent planning and
development activities, and will facilitate the development of funding mechanisms.
The Town of Blackfalds is committed to preserving wetlands and other natural water
bodies through the incorporation into proposed developments and regional storm
systems. The Town, and their consultants, are designing storm systems to work with
existing topography by preserving existing water bodies and wetlands, and by utilizing
existing drainage routes for stormwater conveyance.

1.2

EXISTING CONDITIONS

The future development areas are essentially bound by Queen Elizabeth Highway 2 on
the west side, Highway 2A on the east side, Township Road 40-0 on the north side, and
the existing town extents on the south side. Township Road 40-0 also forms the
boundary between the Town of Blackfalds and Lacombe County. The Aurora Heights
development, and Valley Ridge development are the active developments on the
leading edge of the north side of Town.
The future development areas are currently used for farming operations that include
hay, pasture, and small grain agriculture. Of the existing natural waterbodies, Pond ‘A’
was claimed as Public Lands and Pond ‘B’ was not. It is also our understanding that the
existing wetland located north of the Valley Ridge development and east of Highway
QE2 was also claimed as a Crown waterbody. At the time of writing of this report no
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other determinations had been made by the Water Boundaries unit of AEP. Similar to
the rest of the Town of Blackfalds, the Northwest Area is characterized by knob and
kettle topography with numerous wet low areas that do not have an effective overland
spill route/outlet. However, it is believed that there is significant sub-surface flow
towards Lacombe Lake located to the north.

1.3

EXISTING STUDIES

In 2013 MPE Engineering Ltd. was commissioned by Lacombe County, Ponoka County,
City of Lacombe, and Town of Blackfalds to complete a Master Drainage Plan study for
the Wolf Creek and Whelp Brook Watersheds. In recent years, several land owners
located along Wolf Creek and Whelp Brook have voiced concerns about perceived
conveyance capacity limitations along these water courses, which may have resulted
in increased frequency of overbank inundation levels; therefore, Alberta Environment
and Parks (AEP) requested that the municipalities undertake the study. The final report
for Master Drainage Plan for the Wolf Creek and Whelp Brook Watersheds, was
generated by MPE Engineering Ltd. on August 31, 2014. Water Act approval No.
00358426-00-00 was granted to the municipalities on August 24, 2015.
On July 14, 2014 the Aurora Heights Stormwater Management Report was submitted on
behalf of Aurora Heights Inc. by the Community Development group of Stantec.
However, continued development of the Aurora Heights development has been
delayed because AEP has concerns over the Blackfalds Northwest Area not currently
having an adequate outlet.
On June 30, 2015 the Aspen Lake West Stormwater Management Report was submitted
on behalf of Aspen Lake West Development Inc. by the Community Development
group of Stantec. However, continued development of the Aspen Lakes West
development has been delayed because AEP has concerns over the Blackfalds
Northwest Area not currently having an adequate outlet.
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Figure 1.0

Local Study Area
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2.0

Methodology and Input Data

2.1

STUDY OBJECTIVES

The active developments located on the north side of the Town of Blackfalds are
currently being restricted because the Northwest Area does not currently have an
adequate outlet in terms of storm drainage.
This study will provide a conceptual design for the overall Northwest Area Storm System.
The study will provide preliminary storage volumes, discharge rates, land requirements,
and design elevations of proposed regional stormwater management facilities. It will
also provide preliminary alignments, dimensions, design elevations, and design flow
rates of the proposed Northwest Area Storm Trunk. Preliminary design drawings for the
Northwest Area Storm Trunk are also being completed in conjunction with this study,
under separate cover.
The primary objective of this study is to provide a storm system design and framework
which will ultimately provide an adequate outlet for the Northwest Area, and
subsequently facilitate regulatory approvals and further development in the area. The
conceptual/preliminary designs will provide a valuable blueprint to be followed during
subsequent planning and development activities, and will facilitate the development
of funding mechanisms.
As previously mentioned, the Town of Blackfalds is committed to preserving wetlands
and other natural water bodies through the incorporation into proposed developments
and regional storm systems. The Town, and their consultants, are designing storm
systems to work with existing topography by preserving existing water bodies and
wetlands, and by utilizing existing drainage routes for stormwater conveyance.
The ultimate goal is to submit and obtain an approval from AEP for this Master
Stormwater Management Plan report, so that the proposed Northwest Storm System
can be constructed, such that development can carry on in this area.

2.2

PRE-DEVELOPMENT DISCHARGE RATE

The project area falls within the study area of the Master Drainage Plan for the Wolf
Creek and Whelp Brook Watersheds (MPE, August 2014), and as such must meet the
pre-development release rate of 2.0 L/s/ha for the 1:100 year storm event, as outlined in
the previously named study. Water Act Approval No. 00358426-00-00 was granted to
the municipalities on August 24, 2015 for the Master Drainage Plan (MDP). Please also
note that the Master Drainage Plan prescribes pre-development release rates of 0.11
L/s/ha and 0.28 L/s/ha for the 1:2 year and 1:5 year storm events, respectively.
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2.3

COMPUTER MODELING

The PCSWMM computer model (Version 5.0.022) was used in this study to perform single
event analysis. PCSWMM has a proprietary graphical user interface developed by
Computational Hydraulics, Inc. (CHI) in Guelph, Ontario, but is based on the EPA
SWMM5 computational engine.
The PCSWMM can utilize steady state, kinematic wave or full dynamic wave routing
methods which can take into account various hydrologic processes, such as:
precipitation; evaporation; snow accumulation and melting. By providing input data
on rainfall and land use, the PCSWMM model can be used to generate runoff for
specific catchments. Algorithms in PCSWMM can then be used to model the
conveyance of runoff through pipes or in open channels, and reservoir routing can also
be done to represent the attenuating effects of storage found in traplows or stormwater
management facilities.

2.4

DESIGN STORM

A Chicago design storm with a one in one-hundred (1:100) year return period, 24 hour
duration, along with a 5 minute time increment was used to analyze the proposed
storm system.
Rainfall intensities for the Chicago distribution were determined from an intensityduration-frequency (IDF) relationship that is described as
[1]

i = a / (t + b)c

Where i is intensity (mm/hr), a, b and c are IDF parameters and t is the time duration
(minutes). The time to storm peak is determined by
tp / td = r

or

tp = r(td)

[2]

Where tp is the time to peak and r is the ratio of time to peak versus storm duration, td.
The following parameters were used to generate the Chicago design storm, and these
parameters were developed from the Environment Canada IDF data for the Red Deer
Airport (3025480), with data from 1959 – 2012. Please refer to Appendix B for a graphical
representation of the Chicago design storm utilized.
a = 644.6

b = 1.41

c = 0.689

r = 0.30 (24 hour duration)
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3.0

HYDROLOGY

3.1

SUB-CATCHMENT DELINEATION

The pre-development sub-catchments for the Town of Blackfalds Northwest Area were
delineated based upon the DEM topographical data that was collected in 2016, and
as shown in Figure 2.0 - Northwest Area Pre-development Storm Sub-catchments,
located at the end of this report section. Land ownership considerations resulted in
slightly revised post-development sub-catchment boundaries, which can be seen on
Figure 2.1 – Northwest Area Storm System, located at the end of this report section.
Please also see Figure 2.1 - Lacombe Lake Rural Catchment Area, located at the end
of this report section.
The pre-development catchment area for rural lands draining to Lacombe Lake is
estimated to be 1405 ha, and this is also assumed to be the total pre-development
catchment area draining to Lacombe Lake. The Northwest Area gross development
area located within the Town boundary is 456 ha, but the net developable area is
closer to 419 ha. Due to the local knob and kettle geography, 456 ha – 21.42 ha (SC20
& 22) = 434.58 ha of the Town catchment area is assumed to not drain overland to
Lacombe Lake for pre-development conditions. But, for post development conditions
the total Town catchment area draining to Lacombe Lake is 456 ha. The post
development catchment area for rural lands draining to Lacombe Lake becomes 1405
ha – 21.42 ha (SC20 & 22) = 1384 ha.

3.2

SUB-CATCHMENT PARAMETERS

Tables 2.0 and 2.1 on the following pages show the hydrologic parameters used for and
resulting from the single event PCSWMM computer modeling, which was used to
estimate the required pond storage volume for the 24 hour, 1:100 year design storm,
and also for preliminary design of the Northwest Area Storm Trunk. The PCSWMM
modeling data files can be provided upon request.
The PCSWMM computer modeling estimated the infiltration over pervious surfaces
based on Horton’s Method. Horton’s equation and the study area parameters are
defined below and in Table 2.0:
f = fc + (fo – fc) e-k(t)
Where,
f = infiltration rate at time t (mm/hr)
fc = final infiltration rate (mm/hr)
fo = initial infiltration rate at the start of the storm (mm/hr)
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k = decay rate (t-1)
t = time since initial infiltration rate
Table 2.0 Hydrologic Parameters
Parameter

Unit

Value

Infiltration
Initial Rate
Final Rate
Decay Factor

mm/hr
mm/hr
(1/hr)

75
7.5
4.14

Depression Storage
Pervious Area
Impervious Area

mm
mm

3.2
1.6

Manning's Coefficient
Pervious Area
Impervious Area

n/a
n/a

0.25
0.015

The sub-catchment area and impervious surface ratio parameters have the greatest
impact upon the stormwater runoff rate and volume from developed areas. Proposed
land use data, as shown on Map 5 in Appendix A, was used to develop the impervious
surface ratio for each sub-catchment located within the Northwest Area.
Other sub-catchment characteristics that are specified in PCSWMM include the width
(based on the travel length) and slope. The width of sub-catchment was computed by
dividing the sub-catchment area by the travel length. Increasing the travel length
decreases the sub-catchment width which creates a more attenuated response to
precipitation events (CHI 2011).
The regular occurrence of sand layers found within the native sub-soils in the Blackfalds
area results in moderate to high infiltration rates of stormwater runoff. However, given
this is a relatively high level study covering a significant area, relatively conservative
percolation/infiltration rates must be assumed at this stage. At the time of future
development,
with
specific
geotechnical
information
at
hand,
the
developer/consultant may be able to justify utilizing parameters that result in higher
rates of infiltration over pervious surfaces found within a particular sub-catchment area.
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Table 2.1 Sub-catchment Hydrologic Characteristics

Catchment
Area

Catchment Area
Description

Design Rainfall
Event Return
Period and
Duration

Rainfall
Amount
(mm)

Catchment
Area (ha)

%
Imperv.

Runoff
Depth
(mm)

SC_9

Residential/Industrial

1:100 yr, 24 hr

103.0

19.52

65

SC10

ER/MR

1:100 yr, 24 hr

103.0

5.59

40

SC11

Residential/Commercial

1:100 yr, 24 hr

103.0

14.13

75

SC12

Residential/Commercial

1:100 yr, 24 hr

103.0

22.21

75

SC20

Residential/Industrial

1:100 yr, 24 hr

103.0

12.87

75

SC21

Residential/Industrial

1:100 yr, 24 hr

103.0

48.00

70

1:100 yr, 24 hr

103.0

8.55

75

1:100 yr, 24 hr

103.0
103.0
103.0

69.45
456
419

65

68.5
63.4
67.4
65.4
64.9
63.7
64.5
90.0
77.5
77.8
69.4
50.8
78.1
77.7
78.7
73.4
78.1
68.7

1:100 yr, 24 hr

103.0

1405

9

20.6

1:100 yr, 24 hr

103.0

1384

9

20.6

SC_1

Residential

1:100 yr, 24 hr

103.0

19.84

64

SC_2

Residential/ER/MR

1:100 yr, 24 hr

103.0

21.82

54

SC_3

Residential

1:100 yr, 24 hr

103.0

65.58

63

SC_4

Residential/Industrial

1:100 yr, 24 hr

103.0

37.46

60

SC_5

Residential

1:100 yr, 24 hr

103.0

9.98

57

SC_6

Residential

1:100 yr, 24 hr

103.0

29.89

57

SC_7

Residential

1:100 yr, 24 hr

103.0

14.19

57

ER/MR

1:100 yr, 24 hr

103.0

9.29

90

1:100 yr, 24 hr

103.0

22.82

75

1:100 yr, 24 hr

103.0

24.30

75

SC_8A
SC_8B
SC_8C

SC22
SC30

Industrial
Residential/Industrial

Residential/Industrial

Pre-dev.
Lacombe Lake

Residential/Commercial
Town Lands sub-total:
Town Lands developable:
Pre-development/
Agriculture

Post-dev.
Lacombe Lake

Pre-development/
Agriculture
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4.0

NORTHWEST AREA STORM SYSTEM

4.1

REGIONAL STORM PONDS

The Northwest Area stormwater management plan provides conceptual designs for
regional stormwater management facilities required for development within the study
area. Please see the previously provided Figure 2.1 - Northwest Area Storm System, for
the location of proposed regional storm ponds.
Stormwater facilities were universally assumed to have an active depth of 1.5 m and 7:1
side slopes above the normal water level (NWL). For estimating the facility footprint
they were also assumed to have a 15 m buffer beyond the high water level (HWL)
which includes freeboard area, berming and backsloping, and perimeter landscaping.
Table 4.1 on the following page summarizes the sub-catchment area, permissible
release rate, proposed active storage volume, approximate facility footprint, and
preliminary design elevations, for each of the stormwater facilities that were modeled
for the Northwest Area study.
This is a relatively high level study; therefore, the configurations provided should not be
considered as final. During the ultimate development process, the developers’
consultants could conceivably develop alternate drainage plans that work equally as
well. Regardless, the provided stormwater management plan provides a useful guide
as to a particular facility’s required active storage volume and approximate footprint
area associated with a given development area.
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Table 4.1 Proposed Regional Storm Pond Characteristics

Pond #

Serviced
Area (ha)

Permissible
Discharge
Rate (l/s)

Pond'B' (SC3)
4
5
6
7
8b
8c
9
11
12
20
21
22
30

65.60
37.46
9.98
29.84
14.00
22.82
24.30
19.52
14.13
22.21
12.87
48.00
8.55
69.45

131.2
74.9
20.0
59.7
28.0
45.6
48.6
39.0
28.3
44.4
25.7
96.0
17.1
138.9

4.2

Active
Storage
Volume
(m^3)

Approximate
Facility Foot
Print (ha)

Preliminary
NWL
Elevation
(m)

Preliminary
HWL
Elevation
(m)

36,200
20,400
5,400
15,500
7,500
15,300
16,100
11,600
9,500
15,000
8,700
29,800
5,800
39,700

3.11
2.58
1.04
2.10
1.29
2.16
2.23
1.70
1.44
2.02
1.37
3.34
1.08
4.14

867.80
871.00
871.50
868.00
871.50
869.50
869.50
873.50
867.50
866.50
867.00
864.00
867.50
879.50

869.80
872.50
873.00
869.50
873.00
871.00
871.00
875.00
869.00
868.00
868.50
865.50
869.00
881.00

NORTHWEST STORM SYSTEM

The Northwest Area Storm System is proposed to drain from the north end of Pond ‘A’
through approximately 420 m of 900 mm diameter storm trunk where it will outlet to the
south end of Pond ‘C’. After draining through Pond ‘C’ it will drain through
approximately 40 m of 900 mm diameter storm trunk under Township Road 40-0, drain
approximately 370 m northwest through a constructed linear wetland, and then outfall
to a natural drainage course that further drains north into Lacombe Lake, Whelp Brook,
and then Wolf Creek. Please see the previously provided Figure 2.1 - Northwest Area
Storm System.
Natural waterbodies Pond ‘A’ and ‘C’ are proposed to be left in their current condition
and preserved from development. While Ponds ‘A’ and ‘C’ are not proposed to
provide stormwater management for surrounding developments, they are proposed to
form part of the overall conveyance system. As such, their elevations will rise slightly
during significant rainfall events, and then draw down to their normal water level shortly
after the event passes. Tables 4.2 and 4.3 below summarize the natural water body
characteristics, and their estimated water level increase for a 1:100 year design storm
event. As can be seen, the water level increase for a 1:100 year design storm event has
a minimal impact on water levels, and the levels will draw down to their normal water
level within approximately 6 days of the storm passing.
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Table 4.2 Pond A Characteristics

Description
NWL
*Elevated Stage
Modeled 1:100
Year Results

Elevation
(m)

Active
Ponding
Depth (m)

Surface
Area (m2)

865.60
866.40

0.00
0.80

72,000
78,000

866.02

0.42

*Elevated Stage used for modeling purposes to define water body stage/storage curve

Table 4.3 Pond C Characteristics

Description
NWL
*Elevated Stage
Modeled 1:100
Year Results

Elevation
(m)

Active
Ponding
Depth (m)

Surface
Area (m2)

864.50
865.30

0.00
0.80

23,000
29,000

865.00

0.50

*Elevated Stage used for modeling purposes to define water body stage/storage curve

Stantec is confident that the proposed storm system will provide an appropriate level of
service to developed areas, and the natural environment, as well as provide
appropriate flood protection to the Northwest Area.

4.3

LACOMBE LAKE CONSIDERATIONS

As previously summarized, the pre-development catchment area for rural lands
draining to Lacombe Lake is estimated to be 1405 ha, and this is also assumed to be the
total pre-development catchment area draining to Lacombe Lake. Due to the local
knob and kettle geography, 456 ha – 21.42 ha (SC20 & 22) = 434.58 ha of the Town
catchment area is assumed to not drain overland to Lacombe Lake for predevelopment conditions. For post development conditions the total Town catchment
area draining to Lacombe Lake is 456 ha; however, the net developable area is closer
to 419 ha. The post development catchment area for rural lands draining to Lacombe
Lake becomes 1405 ha – 21.42 ha = 1384 ha. Please see the previously provided Figure
2.1 – Northwest Area Storm System, and Figure 2.2 – Lacombe Lake Rural Catchment
Area.
As part of the stormwater analysis for the Blackfalds Northwest Area Storm Project,
Alberta Environment and Parks (AEP) has requested that Stantec quantify the potential
effects of the proposed development on Lacombe Lake water levels. Lacombe
County has an existing license (No. 1450 in the North Saskatchewan River Basin) to
divert water from Whelp Brook to Lacombe Lake. Our understanding of the Lacombe
Lake/ Whelp Brook diversion system is that the County’s long term intent is to leave the

db \\cd1044-f06\work_group\1139\active\113929434\07_reports_studies\swm_report_dec_2016\report_nw_swm_dec1_2016_bd1_r1.doc

4.3

TOWN OF BLACKFALDS NORTHWEST AREA
MASTER STORMWATER MANAGEMENT PLAN
NORTHWEST AREA STORM SYSTEM
December, 2016

Whelp Brook diversion structure open, such that no Whelp Brook diversion occurs to
Lacombe Lake for typical years, but that the County is still maintaining the option to
divert water to the lake during drought periods. Please see the attached letter in
Appendix D from Lacombe County to AEP dated July 24, 2008, and also the follow up
email from Lacombe County to Stantec dated September 14, 2016.
To quantify the potential effects of the proposed development on Lacombe Lake
water levels, Stantec has completed a pre and post development analysis of Lacombe
Lake, for which the results are provided in Table 4.4 below. As can be seen the
difference between pre and post development Lacombe Lake water levels for the
1:100 year design storm event is 1 cm; therefore, it is concluded that the development
proposed for the northwest corner of the Town of Blackfalds will have a negligible effect
on Lacombe Lake water levels, nor any drainage works located downstream of the
lake.
Table 4.4 Lacombe Lake Characteristics
Description

Elevation
(m)

Active Ponding
Depth (m)

Surface Area
(m2)

NWL
*Elevated Stage

857.70
858.50

0.00
0.80

1,204,000
1,266,000

Modeled 1:100 Year
Pre-Development

857.85

0.15

Modeled 1:100 Year
Post-Development
857.86
0.16
*Elevated Stage used for modeling purposes to define water body stage/storage curve

4.4

WETLAND PRESERVATION CONSIDERATIONS

The analysis results provided in the above two report sub-sections, namely the post
development water level fluctuations for Ponds A and C and the pre and post
development water level comparisons for Lacombe Lake, assume that Pond A, Pond C,
and SC8a are the only natural waterbodies that will be preserved in their current form.
Additional natural waterbodies may ultimately be preserved, but to provide a
conservative analysis, these are the only three bodies assumed to be preserved under
this study. Stormwater attenuation in all the other study area sub-catchments is
assumed to occur in man made stormwater management facilities that will meet the
pre-development release rate of 2 L/s/ha, outlined in the Master Drainage Plan for the
Wolf Creek and Whelp Brook Watersheds (MPE, August 2014). Therefore, the
stormwater analysis was undertaken in such a way, so that the decision of whether or
not to preserve other wetlands found within the study area can be left until the
subdivision development stage.
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4.5

WATER QUALITY CONSIDERATIONS

In terms of water quality improvement, wet stormwater management facilities are
considered superior to dry facilities. Wet stormwater management facilities generally
take the form of either wet ponds or constructed wetlands. Constructed wetlands are
generally considered as providing better treatment than wet ponds, due to having a
greater surface area for biological and chemical processes to occur on; thus, providing
better treatment of nutrients and dissolved contaminants. However, typical wet ponds
are still considered as providing sufficient treatment, and the decision between
providing a constructed wetland or wet pond is generally contingent upon
geotechnical conditions and earth balance requirements, and must be determined on
a site by site basis.
Where dry facilities are desired by the developer, or are required due to site constraints,
other Best Management Practices (BMPs) must also be considered and implemented to
make up for the water quality performance limitations of dry facilities. Dry facilities may
also be fine on their own provided that a wet facility is located downstream. The
following BMPs, which include but are not limited to, should be considered for use in
combination with dry stormwater facilities:
•

Bio-retention areas – These are relatively small vegetated depressions that
intercept and dispose of runoff on a local scale. They are ideally suited to being
located in parking islands in commercial and industrial areas.

•

Vegetated swales – These can be used to convey runoff through lower density
developments instead of the more typical curb and gutter and storm sewers.
They are effective at filtering and biologically treating runoff as it is conveyed.

•

Storm facility wet cells – Effective water quality improvement can be provided by
providing a much smaller wet cell (forebay) within an overall dry pond facility.

•

Oil and grit separators (OGS) – These are below grade vaulted structures that are
designed to provide enhanced sedimentation in a relatively smaller footprint.
OGS units in Alberta have typically relied on sedimentation which due to the
smaller footprint typically do not provide as high of performance as a full out wet
stormwater management facility. However, OGS units can also be made to
provide very high levels of treatment by utilizing filtration methods. But these
units typically have very high operating costs and have essentially not been
utilized in Alberta.

The regular occurrence of sand layers found within the native sub-soils in the Blackfalds
area results in moderate to high infiltration rates of stormwater runoff. This puts the Town
of Blackfalds in the enviable position of having site conditions that are conducive to the
use of “Source Control” BMPs and Low Impact Development (LID). Source Control
BMPs use a variety of practical techniques to manage and dispose of stormwater close
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to its source, i.e. where the rain falls. Potential BMPs that facilitate and promote
infiltration include, but not limited to, vegetated swales, bio-retention areas, minimized
development impervious area, increased topsoil thickness, and any other landscaping
features that promote infiltration. These and other BMPs should be pursued, where
practical, but such that they do not cause a significant reduction in infrastructure
lifespan, or a significant increase in operation and maintenance costs.
As previously mentioned, the project area falls within the study area of the Master
Drainage Plan for the Wolf Creek and Whelp Brook Watersheds (MPE, August 2014), and
as such must meet the pre-development release rate of 2.0 L/s/ha, as outlined in the
previously named study. The adopted pre-development release rate at 2.0 L/s/ha will
result in significant water quality improvement through relatively long stormwater
management facility detention times. Stantec is confident that the adopted predevelopment release rate is sufficiently low such that downstream drainage courses will
not experience erosion and/or environmental degradation as a result of development
in the Northwest Area.
By following the water quality improvement recommendations outlined in this report,
Stantec is confident that the Northwest Area Storm System will handily provide the
necessary water quality improvement to meet the Alberta Environment and Parks (AEP)
criteria for removing 85% of Total Suspended Solids (TSS), for sediment particles 75
microns and larger.
4.5.1

Comparison of Agricultural versus Urban Runoff

It was brought to our attention that the Locombe Lake Watershed Stewardship Society
may have lake water quality concerns from the proposed development in the
Northwest Area of the Town of Blackfalds.
Stantec completed a literature search and found the following document, “Stormwater
Flow and Quality, and the Effectiveness of Non-Proprietary Stormwater Treatment
Measures – A Review and Gap Analysis, Technical Report 04/8, by Cooperative
Research Centre for Catchment Hydrology, Monash University, December, 2004”.
Section 2.3 of this document suggests on average that the runoff resulting from
agricultural lands as compared to urban development has slightly higher
concentrations of suspended solids, phosphorus and nitrogen. The concentrations
outlined for urban development would be for a mixture of old and new developments
which would provide much less stormwater treatment than will be provided for in the
modern stormwater management facilities that are proposed for the Northwest Area.
We are confident that the Locombe Lake Watershed Stewardship Society will
experience no appreciable decline to Lacombe Lake water quality as a result of
treated stormwater that is originating in the Northwest Area.
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Conclusions and Recommendations

The Northwest Area Storm System is proposed to drain from the north end of Pond ‘A’
through approximately 420 m of 900 mm diameter storm trunk where it will outlet to the
south end of Pond ‘C’. After draining through Pond ‘C’ it will drain through
approximately 40 m of 900 mm diameter storm trunk under Township Road 40-0, drain
approximately 370 m northwest through a constructed linear wetland, and then outfall
to a natural drainage course that further drains north into Lacombe Lake, Whelp Brook,
and then Wolf Creek.
Natural waterbodies Pond ‘A’ and ‘C’ are proposed to be left in their current condition
and preserved from development. While Ponds ‘A’ and ‘C’ are not proposed to
provide stormwater management for surrounding developments, they are proposed to
form part of the overall conveyance system. Stantec is confident that the proposed
storm system will provide an appropriate level of service to developed areas, and the
natural environment, as well as provide appropriate flood protection to the Northwest
Area.
The project area falls within the study area of the Master Drainage Plan for the Wolf
Creek and Whelp Brook Watersheds (MPE, August 2014), and as such must meet the
pre-development release rate of 2.0 L/s/ha, as outlined in the previously named study.
The adopted pre-development release rate at 2.0 L/s/ha will result in significant water
quality improvement through relatively long stormwater management facility detention
times. Stantec is confident that the adopted pre-development release rate is
sufficiently low such that downstream drainage courses will not experience erosion
and/or environmental degradation as a result of development in the Northwest Area.
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By following the water quality improvement recommendations outlined in this report,
Stantec is confident that the Northwest Area Storm System will handily provide the
necessary water quality improvement to meet the Alberta Environment and Parks (AEP)
criteria for removing 85% of Total Suspended Solids (TSS), for sediment particles 75
microns and larger.
To quantify the potential effects of the proposed development on Lacombe Lake
water levels, Stantec completed a pre and post development analysis of Lacombe
Lake. The difference between pre and post development Lacombe Lake water levels
for the 1:100 year design storm event is 1 cm; therefore, it is concluded that the
development proposed for the northwest corner of the Town of Blackfalds will have a
negligible effect on Lacombe Lake water levels, nor any drainage works located
downstream of the lake.
It is recommended that this Master Stormwater Management Plan be approved by AEP
for the Town of Blackfalds Northwest Area Storm System.
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Appendix A
Map 5 – Future Land Use & Roadways
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Appendix B
Chicago Design Storm
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Appendix C
Stormwater Flow and Quality, and the Effectiveness of
Non-Proprietary Stormwater Treatment Measures –
A Review and Gap Analysis, Monash University 2004
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Appendix D
Letter from Lacombe County to AEP,
dated July 24, 2008
Email from Lacombe County to Stantec,
Dated September 14, 2016

db \\cd1044-f06\work_group\1139\active\113929434\07_reports_studies\swm_report_dec_2016\report_nw_swm_dec1_2016_bd1_r1.doc

7.5

Dardis, Brad
From:
Sent:
To:
Subject:

Keith Boras <kboras@lacombecounty.com>
Wednesday, September 14, 2016 2:17 PM
Dardis, Brad
RE: Blackfalds NW storm project letter to county on Whelp Brook diversion structure

Brad,
That is somewhat correct. Lacombe County has agreed to not divert into the lake, and
would only consider any diversion regardless of lake level after consultation with
lakeshore owners.
Keith
From: Dardis, Brad [mailto:Brad.Dardis@stantec.com]
Sent: September-14-16 2:08 PM
To: Keith Boras <kboras@lacombecounty.com>
Cc: Myron Thompson <MThompson@blackfalds.com>; Terry Hager <thager@lacombecounty.com>; Vander Heyden,
Brad <Brad.VanderHeyden@stantec.com>; Phil Lodermeier <plodermeier@lacombecounty.com>; Preston Weran
<PWeran@blackfalds.com>
Subject: RE: Blackfalds NW storm project letter to county on Whelp Brook diversion structure
Hi Keith. Further to the previous emails, can you please confirm the following:

As part of the stormwater analysis for the Blackfalds Northwest Area Storm Project, Alberta Environment and
Parks (AEP) has requested that we quantify the potential effects of the proposed development on Lacombe Lake
water levels. As you are aware, Lacombe County has an existing license to divert water from Whelp Brook to
Lacombe Lake. To ensure that we are representing the Lacombe Lake/ Whelp Brook system appropriately, we
respectfully request that the County confirm that their long term intent is to leave the Whelp Brook diversion
structure open, such that no Whelp Brook diversion occurs to Lacombe Lake for typical years, but that the
County is still leaving the option open to divert water to the lake during drought periods?
Thanks
From: Phil Lodermeier [mailto:plodermeier@lacombecounty.com]
Sent: Thursday, September 01, 2016 6:50 AM
To: Preston Weran; Keith Boras
Cc: Myron Thompson; Terry Hager; Dardis, Brad; Vander Heyden, Brad
Subject: RE: Blackfalds NW storm project letter to county on Whelp Brook diversion structure

Good morning Preston
We have a few concerns that may be addressed in the design of the drainage system so can you forward any detailed
design or concept drawings for the location and design of the ditch?
Our Agriculture Department has been managing the weir so Keith can answer any questions that you may have
regarding the operation but essentially we have not touched it for the last six or seven years.
1

The Lacombe Lake Stewardship Society will definitely be a player in this proposal and most of the concerns will be raised
by them.
Regarding our Council endorsing the plan, I guess they will advise once more information is provided.
Thanks
Phil
From: Preston Weran [mailto:PWeran@blackfalds.com]
Sent: August-23-16 4:00 PM
To: Phil Lodermeier <plodermeier@lacombecounty.com>; Keith Boras <kboras@lacombecounty.com>
Cc: Myron Thompson <MThompson@blackfalds.com>; Terry Hager <thager@lacombecounty.com>; 'Dardis, Brad'
<Brad.Dardis@stantec.com>; 'Vander Heyden, Brad' <Brad.VanderHeyden@stantec.com>
Subject: FW: Blackfalds NW storm project letter to county on Whelp Brook diversion structure
Hello Phil and Keith,
As you are aware, we are currently designing an adequate outlet storm pipe and ditch/wetland area from our Northwest
servicing area south of 40-0 to Lacombe Lake in line with the Wolf/Whelp Brook Watershed Master Drainage Plan. As
part of this project, we will needed to look at Lacombe Lake impact and your current practices in regards to the weir
operations. Attached is Stantec’s letter requesting further information on this operation. Please provide us your
comments on this letter so that we may submit our design basis to Alberta Environment and Parks.
Further, we would like to request to attend a future County Council meeting at the end of September to present this
project to your Council’s endorsement and develop a common communication strategy to help mitigate potential public
impact statements once we move into a water act approval public consultation process in 2017.
Please contact me directly with any questions or clarifications.
Best Regards,

Preston Weran
Director of Infrastructure and Property Services
Town of Blackfalds
Box 220, 5018 Waghorn St
Blackfalds, AB T0M 0J0
T: 403.885.6242
C: 403.318.2655
F: 403.885.4610
This message is private and confidential. If you have received this message in error, please notify us and remove it from your system.

From: Dardis, Brad [mailto:Brad.Dardis@stantec.com]
Sent: August-23-16 2:34 PM
To: Preston Weran <PWeran@blackfalds.com>
Cc: Vander Heyden, Brad <Brad.VanderHeyden@stantec.com>
Subject: Blackfalds NW storm project letter to county on Whelp Brook diversion structure
Please find attached the revised letter. Let us know if you required anything further. Thanks

Brad Dardis, P.Eng.
Stormwater Engineer
Stantec
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1100 - 4900 50th Street, Red Deer AB T4N 1X7
Office: 403-341-3320 / Direct: 403-356-3315
brad.dardis@stantec.com

Design with community in mind

stantec.com
The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's
written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

 Please consider the environment before printing this email.
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