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Springs Golf Course





TECHNICAL MEMORANDUM

City of Cold Lake

Golf Course
Pond Outlet

June 2014



CONFIDENTIALITY AND © COPYRIGHT

This document is for the sole use of the addressee and Associated Engineering Alberta Ltd. The document contains proprietary and
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written permission of Associated Engineering Alberta Ltd.  Information in this document is to be considered the intellectual property of
Associated Engineering Alberta Ltd. in accordance with Canadian copyright law.

This report was prepared by Associated Engineering Alberta Ltd. for the account of City of Cold Lake.  The material in it reflects Associated
Engineering Alberta Ltd.’s best judgement, in the light of the information available to it, at the time of preparation. Any use which a third party
makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. Associated Engineering
Alberta Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this
report.
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1 Introduction

The Palm Springs Golf Course Pond is located within CFB 4Wing, to the west of the City of Cold Lake in
SW ¼ SEC. 4-63-2-W4. The pond is on Palm Creek which joins Marie Creek downstream of Glenwood
Drive.

Figure 1 shows the overall project area. The pond was formed by a 3 m high embankment to supply water
to the Palm Springs Golf Course.  A pumphouse on the north bank draws water from the reservoir and
supplies water to the golf course irrigation system.

The pond has been in operation for at least 50 years and has become a valuable environmental amenity as
a large water body.

The embankment originally had many as five culverts to carry creek flow through the embankment (AE,
1982). The embankment has had a history of culvert failures and overtopping in recent years. Subsequent
to the last washout, Defence Construction Canada (DND) blocked the reservoir from draining by installing
loose rock fill in the washed out portion of the embankment.  The blockage was a temporary measure to
preserve water in the reservoir for golf course irrigation and to provide an outlet for low flows through the
rock fill, but it does not have enough capacity to pass high flows in the Creek. As a result the embankment
has been overtopped on several occasions, which could result in failure of the embankment.

The reservoir not only provides storage for irrigation to the golf course, but also provides a natural habitat
for fish. Department of Fisheries and Oceans (DFO) has requested DND to provide fish passage for the
reservoir as part of any rehabilitation.

Consequently DND requested Associated Engineering to consider alternatives to modify the reservoir by
providing fish passage or providing other alternatives for water storage for irrigation if draining the reservoir
was the only feasible option.
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2 Background

The embankment has washed out every year for the past four years.

Photo 1 shows the culvert washout in April 2011. DND
reported that the failure was caused by ice lifting the inlet
to the culvert. They also reported that prior to the
construction of the storm outfall from Cold Lake the creek
carried no winter flow, and that it now flows year-round
except during drought conditions. From the site photos it
appears that the washout may have been the result of
piping along the culvert. The failure was repaired by
installing two 800 mm diameter culverts, mitered to match
the slope.

In June 2011, the embankment was overtopped in a heavy
rainstorm that exceeded the capacity of the two culverts,
and the culverts failed again. Photo 2 shows the
embankment being overtopped.

In June 2011, prior to the June washout, SNC Lavalin
provided a “Golf Course Washout Assessment Report”
(SLI, 2011) that evaluated several repair options. Their
preferred option was a fish ladder with an estimated cost
of $130,000, plus additional works (not specified) to carry
flood discharges in the creek and traffic across the road
crossing.

In January 2012, SNC Lavalin assessed the alternative of
supplying the golf course irrigation system with treated
water from the base’s domestic water supply (“Golf Course
Washout”, SLI, 2012). The alternative was not deemed to
be practical due to the excessive demands it would place
on the distribution system, storage reservoirs, and water
treatment facilities.

Photo 1: Embankment washout apparently
due to culvert piping in April 2011.

Photo 2: Embankment overtopping in June
2011.
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Photo 3 shows the site in June 2012
after the latest washout was repaired
with large rock fill. Currently it operates
as a flow-through embankment, with
water flowing between the large rocks
placed to fill the breach. During higher
flows, water spills around the south side
of the embankment.

The current rock fill is only a temporary
solution as it is vulnerable to being
overtopped in larger runoff events. A
more permanent solution is required
that will provide capacity for flood flows
that occur presently and for increased
runoff in the future as Cold Lake is further developed, and will ensure a supply of water to the golf course.

DFO has informed the Base that fish passage will be required in any rehabilitation plan for the crossing.
DND and DFO have identified four options that are considered below.

3 Design Criteria

Enviromak has laid down certain criteria for design of fish passages which are listed below:

The connectivity for small fish smaller forage fish such as Brook stickleback, Fathead minnow and
Lake chub shall be maintained by avoiding drops and by limiting velocities during low flow
conditions to a maximum of 0.18 m/s over long distances. Higher velocities of 0.3 m/s could be
tolerated over distances up to 1 m long.
For sport fish (Northern Pike), velocity is not to exceed 1.2 m/s for distances up to 10 m or 0.18 m/s
for distances exceeding 40 m during higher flows from April 15 to May 31. These velocities could
be exceeded for three days during flood flows. Gradients should not exceed 1% for a long stretch.
DFO has indicated that sport fish passage is required only if they are present in Palm Creek.
Meandering along with intermittent pools and channel roughness will help to achieve the passage
requirements.

The pond outlet will also have to pass flood discharges in Palm Creek. Based on a basin area of 43 km2

and a discharge rate of 2.0 L/s/ha as recommended by AECOM in 2006, the 1:100 year flood discharge is
estimated to be 8.6 m3/s.

Photo 3: Embankment in June 2012.
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4 Pond Survey

Associated Engineering commissioned a hydrometric survey in September 2012 which developed
underwater contours to define the depth and storage volume of the pond.  Figure 1 shows the results of the
survey, combined with ground surface contours for the above-water area.  The survey indicated the pond
has a depth of about 3.0 m below the water surface near the toe of the embankment. A deeper area at the
water intake to the pumphouse has a depth of about 4.5 m below water surface. The water surface
elevation on the date of survey was 524.73 (to 4 Wing datum which is about 0.17 m lower than Cold Lake
datum), and was nearly to the top of the embankment.

The embankment has subsequently been observed to be overtopped, most recently in June 2013.

Additionally, Enviromak staff conducted a site inspection on October 12, 2012 and reported that the pond is
a functional Class V Wetland that has considerable value.  The watercourse and wetland were confirmed to
be fish-bearing as one fish (Brook stickleback) was captured and numerous others were observed. The
watercourse was flowing through the existing rock berm that blocks the channel, such that fish passage
upstream does not likely occur even under high flows and flooding. The overflow on the left bank of the
berm appeared to be stable and no evidence of erosion was evident.

Subsequent to the pond survey, AE retained Enviromak Management Consultants Inc. to conduct a fish
survey in the reservoir and Palm Creek in September 2013. The study concluded that Sport fish are not
present in Palm Creek. Hence per DFO guidelines, passage for sport fish is not required.

5 Geotechnical Conditions

In December 2011, AMEC Environment &
Infrastructure provided a geotechnical report to
determine the subsurface soil and groundwater
conditions at the site, and to provide
geotechnical recommendations pertaining to
replacing the existing embankment with a low
head weir structure. The assessment included
three boreholes advanced to a depth of 7 to 10
m (one located in the embankment), and two
piezometers for monitoring of groundwater
levels. The assessment indicated that the
embankment was built over organic soils using
poor quality fill material. The report identified
significant geotechnical challenges to the Photo 4: Embankment in 2011 from Amec Geotechnical

Report.
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design and construction of a weir at the embankment, including a significant organic layer, loose sand, and
high groundwater levels that could create unfavorable foundation conditions and generate significant
seepage during construction. Photo 4 shows the site conditions and the locations of the three boreholes.

6 Storage Requirement for Golf Course Irrigation

The Palm Creek reservoir is currently being used by the Palm Springs Golf Course for irrigation. The
capacity of the sprinkler system is 50 L/s (800 gpm).  Assuming the sprinklers are operated for six hours per
day, twice a week, at a rate of 50 L/s, the volume of water required is approximately 8,640 m3 per month.

There are no flow measurements in Palm Creek with which to estimate the flow and volume of water
available for golf course water supply.  Therefore, streamflows were estimated from flow data for Moose
Hills Creek, near Elk Point which is about 100 km south of Cold Lake. The gross drainage area of Moose
Hills Creek is 37.7 sq km, which is comparable to Palm Creek’s drainage area of 42 sq km.

Flow data from Moose Hills Creek were obtained from Environment Canada for a period of 29 years from
1980 to 2009. The flow data was then converted to unit flows and multiplied by the drainage area of Palm
Creek to estimate the flow in Palm Creek. The average flow for Palm Creek obtained from the above
analysis is shown in Figure 2. The required flow of 50 l/s for the golf course is also shown on the same plot
and indicates that in even in an average year the creek flow is too low to supply the golf course irrigation
requirements for about three months after the middle of July. Storage of runoff would be required to ensure
supply of water.

Figure 2: Palm Creek Average Flows based on Moose Hills Creek near Elk Point (1980-2009)
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Estimated stream flows for two other years representing the 1:5 year low flow (2005) and the 1:10 year low
flow (1982) are shown in Figures 3 & 4 along with the daily requirement of 50 l/s for the golf course. From
these Figures it is evident that Palm Creek would not be able to supply the required 50 l/s, without storage,
for extended periods of time.

Figure 3: Palm Creek 1:5 Year Low Flows based on Moose Hills Creek near Elk Point for 2005

Figure 4: Palm Creek 1:10 Year Low Flows based on Moose Hills Creek near Elk Point for 1982.
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For the 1:5 dry year, 4 months of storage is required or a total volume of 34,560 m3.

For the 1:10 dry year, 5 months of storage is required or a total volume of 43,200 m3.

7 Review of Options

Four options were reviewed to identify a feasible solution for the fish passage, while considering the
irrigation requirements for the golf course. Each of the four option have been discussed below.

7.1 OPTION 1: ISOLATED POND

Option 1 involves breaching the embankment and abandoning the Palm Springs Golf Course reservoir to
restore fish passage. Since storage would no longer be provided in the reservoir, an isolated pond or
storage tank away from the existing reservoir would be required.

As discussed above, the tank will be required to provide storage for four months from July to October.  For
the 1:5 dry year 4 months of storage is required or 34560 cu m. Approximate size of the tank would be
(100m X 90 m X 4 m). Assuming a $ 1,500 /cu m, approximate cost of a storage tank would be $ 54 million.

For the 1:10 year dry 5 months of storage is required or 43200 cu m. Approximate size of the tank would be
(110m X 100 m X 4 m). Assuming a $ 1,500 /cu m, approximate cost of the tank would be $ 66 million.

These costs render this option impractical. There would be an additional cost involved in conveying the
runoff to the tank.

Advantages of this option:
The proposed tank provides irrigation for the golf course when the existing Palm Creek
Reservoir is opened.
This option would restore fish passage through the reach and over time would restore the
original creek channel by removing the dam.

Disadvantages:
High initial cost involved in construction of the tank of the order of $60 million.
Capital and operational cost involved in transporting the water stored in the tank to the
pump station.
Destruction of existing aquatic habitat in the reservoir.
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7.2 OPTION 2: NATURAL FISH BYPASS CHANNEL

Option 2 involves preserving the existing reservoir on the Palm Springs Golf Course, and providing an
outlet channel for fish passage. Figure 5 illustrates this concept. The outlet channel would be provided with
intermediate ponds to lower velocities in the channel and provide mobility to smaller fish. The upstream end
of the outlet channel would be at the same elevation as the water level in the reservoir and the downstream
end would be at the natural creek elevation downstream of the reservoir.

Advantages of this option:
The natural habitat in the reservoir will be preserved.
The riparian channel and intermediate ponds will provide fish passage from the reservoir.
The reservoir provides storage for golf course irrigation at a substantially lower cost than
that required for construction and maintenance of a tank.
The outlet channel will prevent washout of the embankment and the golf course road
during higher flows.
The reservoir will also provide settling of suspended solids and nutrients in runoff from Cold
Lake and reduce their potential impact on downstream water bodies.

Disadvantages:
Cost involved in construction of the outlet channel for fish passage.
Modification of Golf Course Road.

7.3 OPTION 3: RESERVOIR WITHIN POND

Option 3 involves construction of a tank inside the existing reservoir, assuming that the existing golf course
dam will be breached, and the road opened up, to allow fish passage. A concrete reservoir of dimensions
100X90X4 m would be required to store runoff to irrigate the golf course, as mentioned in Option 1.

This option would involve similar costs as Option 1. However, water would not have to be conveyed to the
tank for irrigation as it would be located within the creek valley near the intake.

Advantages of this option:
The proposed tank provides irrigation for the golf course when the existing Palm Creek
Reservoir is opened.
Avoids maintenance costs involved with diverting water to the pump station.

Disadvantages:
Destruction of the aquatic habitat in the reservoir.
High cost involved in the construction of the storage tank.
Unsightly tank in the creek valley.
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7.4 OPTION 4: ECO FRIENDLY GOLF COURSE

Option 4 involves the design of an eco friendly golf course. A typical golf course uses about 1.1 million litres
of water a day to keep its grass green. To conserve water and facilitate its reuse to limit wastage, some of
the best golf courses across North America have implemented eco friendly practices to reduce their water
demands. Examples are listed below:

Cabot Links Golf Course in Nova Scotia uses mixed fescue grasses that require less irrigation. It
also uses treated effluent from the Town for irrigation.
Craik & District Golf Course uses treated water and compost to keep the golf course in shape, and
nesting boxes draw purple martins that keep the mosquitoes in check.
The Ocean Course at Kiawah Island Golf resort, South Carolina has 14 miles of drains under the
course to collect all the water that falls onto the green and cart paths picking up 300,000 gallons of
freshwater a day.
Mirimichi Championship Course in Millington, Tennessee uses an irrigation system that in addition
to collecting the excess water, filters pollutants from parking lots and cart paths.
The Ocean Courses at The Resort at Pelican Hill, in Newport Coast California uses a high tech
irrigation system with five underground rainwater collection cisterns, which has helped conserve 50
million gallons of water annually.
The Mountain Golf Course in Colorado Springs, Colorado uses a sophisticated computer controlled
irrigation system to reuse water and keep the grass green.

Based on the above examples, the following eco friendly techniques can be used to limit the storage
required for golf course irrigation:

Use of grasses that require less irrigation.
Use of treated effluent for irrigation.
Installation of a collection system to collect, store, and reuse runoff from irrigation and rainwater
drainage.
Sophisticated control of the irrigation system.

The above examples demonstrate that techniques are available in the design of a golf course for storage
and reuse of water, thus minimizing the water use and storage requirements for the golf course. However,
they require extensive modification to an existing golf course that would be expensive.

Advantages of this option are:
The reuse of irrigation water minimizes the storage requirement.
Use of treated effluent eliminates the requirement for freshwater for irrigation.
Installing of a sophisticated irrigation system and drought-tolerant grass ensures the optimal use of
water.
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Disadvantages:
High capital cost involved with use of collection and storage systems, sophisticated
irrigation systems or replacing existing grass with low irrigation requirement grass.
The golf course will need to be closed for a couple of seasons to accommodate the
construction.
Storage will be required.

The cost of retrofitting the golf course with low-water use measures was deemed to be too great to make
this option viable.

7.5 PREFERRED OPTION

The four options mentioned above were reviewed with Defence Construction Canada (DND) and the City of
Cold Lake for environmental benefits and impacts, feasibility of construction, and cost.  Option 2 was found
to be the preferred alternative because it would preserve the existing water supply to the golf course while
providing fish passage as requested by DFO.

With DND stating its preference for Option 2, a conceptual design was developed for the same. Figure 5
shown previously provides the plan and profile views of the fish passage. It includes the following features:

The fish passage is proposed to be approximately 220 m long with three intermediate pools to
provide energy dissipation and resting areas for migrating fish.
The channel will follow along the south valley wall of Palm Creek and will be contained by a berm
on the north side so as to minimize the excavation and disturbance of treed areas.
The fish passage channel will be approximately 5 m wide at the bottom and will be lined with riprap
to prevent erosion at high flows and to reduce velocities for migrating fish at low to intermediate
flows.
The upstream bed of the fish passage will be at the normal water level and downstream bed will tie
into the existing Palm Creek, at the existing steel frame footbridge on Hole 7.

The options and conceptual design were reviewed in a meeting with DFO on June 26, 2013. DFO
expressed support for the proposed concept, but stated that a fish survey should be undertaken to confirm
the presence of sport fish (Northern Pike) in Palm Creek. If sport fish are not present in Palm Creek, DFO
would not require the structure to be designed for this species. Further discussion with Provincial Fisheries
was also recommended. Subsequently, Associated Engineering retained Enviromak Environmental
Management Consultants to complete a fish survey in Palm Creek to determine if sport fish were present.
Their report is provided in a separate Appendix I of the main report, identifies the presence of smaller
species but no Northern Pike. Therefore the dam outlet structure will likely not be required to provide
passage of sport fish.

The existing dam will need to be raised approximately 1.0 m to provide adequate freeboard above the high-
water level in the reservoir. The existing loose rock fill in the embankment will need to be removed and
replaced with competent fill to prevent flow through the dam.
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8 Conclusions

The following conclusions were made from this study:

The Golf course dam is currently blocked by boulders and does not provide for fish passage. Water
seeps through the boulders, and the dam is overtopped at higher flows.

Fish passage is required to provide mobility for smaller fish and to provide a safe outlet from the
reservoir. Passage for larger (sport) fish is not required, as they are not present in Palm Creek.

Option 2 which involves an outlet channel designed to provide fish passage in low flows and to
provide conveyance for flood flows, while maintaining the reservoir in its natural state, was found to
be the most feasible option.

9 Recommendations

The following are recommended:

That DND undertake pre-design/detailed design to construct Option 2 on a prioirity basis as the
existing dam is vulnerable to being overtopped and damaged or destroyed.

That the existing dam be raised approximately 1.0 m to provide adequate freeboard above the
high-water level in the reservoir, and the existing loose rock fill in the embankment be removed and
replaced with competent fill to prevent flow through the dam. Services of a geotechnical engineer
will be required for the design of the dam modifications.
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Appendix F - The Meadows Geotechnical Study
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J.R. Paine & Associates Ltd.
CONSULTING AND TESTING ENGINEERS

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER

COEFFICIENT OF PERMEABILITY

CLIENT: SolidEarth Geotechnical Inc. DATE: July 27, 2013

PROJECT: Meadows Subdivision TECH: LK

LOCATION: Cold Lake, Alberta SAMPLE: BH 24

JOB NO.: 4695-1 DEPTH: 0.8-2.3m

REMARKS:

Mass of mold (g) 2023.3 Moisture Content Determination
Mass of mold & initial sample (g) 2624.0
Mass of mold & final sample (g) 2632.1 Mass of wet initial sample (g)
Mass of mold & dry sample (g) 2545.5 Moisture content of initial sample (%)
Calculated dry mass (g) 522.2 Mass of wet final sample (g)
'L' length of sample (cm) 3.52 Moisture content of final sample (%)
Diameter of sample (cm) 10.15 Standard Proctor density (kg/m3) 1901
'A' area of sample (cm2) 80.9 Optimum moisture (%) 12.6
Calculated dry density (kg/m3) 1835 Specific Gravity of Soil 2.70
Sample compaction (%) 96.5 Initial Zero Air Voids Density (kg/m3)

Hydraulic driving head (psi) 10.0
'h' Hydraulic driving head (cm H20) 703.0

Reading Date Burette Flow Volume Duration Flow Rate
'V' 't' 'Q'

reading refilled to =V/t
(MM/DD/YY HH:MM) (cm3) (cm3) (cm3) (s) (cm3/s)

1 29/07/2013 8:21 --- 96.6 --- --- ---
2 29/07/2013 20:22 91.3 91.3 5.3 43260 1.23E-04
3 30/07/2013 7:10 87.2 87.2 4.1 38880 1.05E-04
4 30/07/2013 17:15 83.2 83.2 4.0 36300 1.10E-04
5 31/07/2013 7:00 78.2 78.2 5.0 49500 1.01E-04
6 31/07/2013 17:28 74.4 74.4 3.8 37680 1.01E-04
7 01/08/2013 6:59 69.6 69.6 4.8 48660 9.86E-05

'Q' Average Flow Rate (cm3/s) =
1.03E-04

COEFFICIENT OF PERMEABILITY
k (cm/s) = Q (cm3/s) x L (cm) = 6.38E-09 cm/s

h (cm) x A (cm2)

'k' Coefficient of Permeability = 6.38E-09 cm/s

= 6.38E-11 m/s

Sample Delivered by Client

600.7

16.6%
608.8

1920

15.037%
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Appendix G - City of Cold Lake – Drainage Criteria
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Appendix G
Proposed Revisions to Servicing Standards

1. Wet detention Ponds (Section 4.3)

Figure G-1 provides the outline of the bird hazard zone where wet ponds will normally be prohibited unless
specifically approved by the Department of National Defence.

2. Computer Modelling (Section 1.6)

Tables G-1 and G-2 provide the design storm hyetographs for the 1:5 year and 1:100 year 4 hour Chicago
storm and the 1:100 year 24 hour Huff storm (1st quartile, 50% probability), respectively, to provide
consistency in the use of design storm hyetographs for modeling exercises.  The 1:5 year storm is to be
used for modelling minor drainage systems and the 1:100 year 4 hour storm is to be used for modelling
major drainage systems.  The 1:100 year 24 hour storm is to be used for modelling stormwater
management facilities (wet or dry ponds).

3. Existing Development Areas (New Section 6)

The City’s design criteria are intended to apply to new development areas and contain provisions to
minimize the inconvenience to residents, ensure un-interrupted traffic flow, and prevent flooding. Ponding
depths are minimized through roadway grading design.

These standards are rarely achievable in established urban areas that were developed to previous
standards that did not recognize the significance of the major (surface) drainage systems, and where re-
grading would be required to achieve the current standard. Therefore existing development areas will be
evaluated on a case-by-case basis with the goal of providing a minimum level of service sufficient to
minimize the risk of flooding private property to the extent practical, not necessarily to eliminate ponding on
roadways or to meet the detailed specifications for new drainage systems.

Where possible, infill development or re-development of existing neighbourhoods should meet the
standards for new construction, and will be subject to individual review.

The guidelines for evaluation of existing development areas are summarized below:

For existing developments, surcharging of the storm pipes may be permitted, provided that
surcharge levels are below ground surface in a 1:5 year storm and the risk to private
property is minimized in a 1:100 year storm. Manhole and pipe details will be required to
meet the specifications for new construction if they are re-built or replaced for other
reasons. These upgrades should be modeled to check the possibility of downstream
impacts.
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For existing development areas, the goal should be to prevent flooding of buildings at the
ground line. This requires assessment on an individual basis, but, generally, can be met by
limiting the depth of ponding in the low areas to a maximum of 0.2 m. Other specifications
may not strictly apply.

Proposed upgrades should be modelled to confirm their capacity and ensure they do not
adversely impact downstream systems, which meets the intent of other specifications.

Existing SWMFs should have adequate capacity for a 1:100 year storm plus a minimum of
0.5 m freeboard (preferably 1.0 m) or an emergency overflow at the 1100 year level. Other
provisions may not apply if they have not been built into the design of the SWMF.
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Appendix G
City of Cold Lake Drainage Master Plan
Table G-1  4 Hour Modified Chicago Rainfall Distribution

5Y4H 100Y4H

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Rainfall
Intensity
(mm/hr)

0 0.00 0.00
0:05 1.05 2.25
0:10 2.10 4.50
0:15 2.30 4.75
0:20 2.50 5.00
0:25 2.70 5.30
0:30 2.90 5.60
0:35 3.25 6.00
0:40 3.60 6.40
0:45 4.20 7.00
0:50 4.80 7.60
0:55 6.15 8.55
1:00 7.50 9.50
1:05 12.95 11.45
1:10 18.40 13.40
1:15 48.30 21.30
1:20 78.20 29.20
1:25 51.35 83.25
1:30 24.50 137.30
1:35 18.60 81.75
1:40 12.70 26.20
1:45 10.65 21.75
1:50 8.60 17.30
1:55 7.55 15.35
2:00 6.50 13.40
2:05 5.90 12.25
2:10 5.30 11.10
2:15 4.90 10.35
2:20 4.50 9.60
2:25 4.20 9.05
2:30 3.90 8.50
2:35 3.65 8.05
2:40 3.40 7.60
2:45 3.25 7.30
2:50 3.10 7.00
2:55 2.95 6.70
3:00 2.80 6.40
3:05 2.70 6.20
3:10 2.60 6.00
3:15 2.50 5.80
3:20 2.40 5.60
3:25 2.30 5.45
3:30 2.20 5.30
3:35 2.15 5.15
3:40 2.10 5.00
3:45 2.05 4.90
3:50 2.00 4.80
3:55 1.95 4.70
4:00 1.90 4.60
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Table G-2 100 Year 24 Hour Huff Rainfall Distribution

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Time
(H:M)

Rainfall
Intensity
(mm/hr)

0:00 0 3:20 13.64 6:40 7.02
0:05 0.23 3:25 13.74 6:45 6.85
0:10 0.47 3:30 13.84 6:50 6.68
0:15 0.7 3:35 13.77 6:55 6.51
0:20 0.94 3:40 13.69 7:00 6.35
0:25 1.17 3:45 13.62 7:05 6.19
0:30 1.41 3:50 13.45 7:10 6.03
0:35 1.64 3:55 13.27 7:15 5.87
0:40 1.87 4:00 13.1 7:20 5.75
0:45 2.11 4:05 12.9 7:25 5.62
0:50 2.34 4:10 12.7 7:30 5.5
0:55 2.58 4:15 12.5 7:35 5.38
1:00 2.81 4:20 12.3 7:40 5.26
1:05 3.13 4:25 12.11 7:45 5.14
1:10 3.44 4:30 11.91 7:50 5.01
1:15 3.75 4:35 11.73 7:55 4.89
1:20 4.38 4:40 11.56 8:00 4.77
1:25 5 4:45 11.39 8:05 4.65
1:30 5.63 4:50 11.19 8:10 4.52
1:35 6.26 4:55 10.99 8:15 4.4
1:40 6.89 5:00 10.79 8:20 4.3
1:45 7.52 5:05 10.59 8:25 4.21
1:50 8.14 5:10 10.39 8:30 4.12
1:55 8.76 5:15 10.2 8:35 4.07
2:00 9.38 5:20 9.97 8:40 4.02
2:05 10 5:25 9.75 8:45 3.97
2:10 10.62 5:30 9.53 8:50 3.92
2:15 11.24 5:35 9.33 8:55 3.87
2:20 11.66 5:40 9.13 9:00 3.82
2:25 12.08 5:45 8.93 9:05 3.77
2:30 12.5 5:50 8.73 9:10 3.72
2:35 12.63 5:55 8.53 9:15 3.67
2:40 12.75 6:00 8.34 9:20 3.62
2:45 12.88 6:05 8.19 9:25 3.56
2:50 12.97 6:10 8.04 9:30 3.51
2:55 13.07 6:15 7.89 9:35 3.47
3:00 13.17 6:20 7.71 9:40 3.42
3:05 13.3 6:25 7.53 9:45 3.37
3:10 13.42 6:30 7.35 9:50 3.32
3:15 13.55 6:35 7.18 9:55 3.27
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Table G-2 100 Year 24 Hour Huff Rainfall Distribution

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Time
(H:M)

Rainfall
Intensity
(mm/hr)

10:00 3.22 13:20 1.75 16:40 1.27
10:05 3.17 13:25 1.72 16:45 1.27
10:10 3.12 13:30 1.7 16:50 1.26
10:15 3.07 13:35 1.67 16:55 1.26
10:20 3.03 13:40 1.65 17:00 1.25
10:25 2.98 13:45 1.62 17:05 1.24
10:30 2.93 13:50 1.6 17:10 1.24
10:35 2.88 13:55 1.57 17:15 1.23
10:40 2.83 14:00 1.55 17:20 1.22
10:45 2.78 14:05 1.52 17:25 1.22
10:50 2.74 14:10 1.49 17:30 1.21
10:55 2.7 14:15 1.47 17:35 1.21
11:00 2.66 14:20 1.45 17:40 1.2
11:05 2.61 14:25 1.43 17:45 1.2
11:10 2.57 14:30 1.41 17:50 1.19
11:15 2.52 14:35 1.41 17:55 1.19
11:20 2.48 14:40 1.4 18:00 1.18
11:25 2.44 14:45 1.4 18:05 1.18
11:30 2.4 14:50 1.39 18:10 1.17
11:35 2.35 14:55 1.38 18:15 1.16
11:40 2.31 15:00 1.38 18:20 1.16
11:45 2.27 15:05 1.37 18:25 1.15
11:50 2.23 15:10 1.37 18:30 1.15
11:55 2.19 15:15 1.36 18:35 1.14
12:00 2.14 15:20 1.35 18:40 1.14
12:05 2.12 15:25 1.35 18:45 1.13
12:10 2.09 15:30 1.34 18:50 1.13
12:15 2.07 15:35 1.33 18:55 1.12
12:20 2.04 15:40 1.33 19:00 1.12
12:25 2.02 15:45 1.32 19:05 1.11
12:30 1.99 15:50 1.32 19:10 1.1
12:35 1.97 15:55 1.31 19:15 1.09
12:40 1.95 16:00 1.31 19:20 1.08
12:45 1.93 16:05 1.3 19:25 1.07
12:50 1.9 16:10 1.3 19:30 1.06
12:55 1.88 16:15 1.29 19:35 1.04
13:00 1.85 16:20 1.29 19:40 1.03
13:05 1.83 16:25 1.29 19:45 1.01
13:10 1.8 16:30 1.28 19:50 1
13:15 1.78 16:35 1.28 19:55 0.99



Appendix G
City of Cold Lake Drainage Master Plan
Table G-2 100 Year 24 Hour Huff Rainfall Distribution

Time
(H:M)

Rainfall
Intensity
(mm/hr)

Time
(H:M)

Rainfall
Intensity
(mm/hr)

20:00 0.97 23:20 0.57
20:05 0.96 23:25 0.56
20:10 0.95 23:30 0.55
20:15 0.93 23:35 0.54
20:20 0.92 23:40 0.53
20:25 0.91 23:45 0.52
20:30 0.9 23:50 0.5
20:35 0.89 23:55 0.49
20:40 0.89
20:45 0.88
20:50 0.87
20:55 0.86
21:00 0.86
21:05 0.85
21:10 0.84
21:15 0.83
21:20 0.83
21:25 0.82
21:30 0.81
21:35 0.8
21:40 0.79
21:45 0.78
21:50 0.77
21:55 0.76
22:00 0.75
22:05 0.74
22:10 0.73
22:15 0.72
22:20 0.71
22:25 0.69
22:30 0.68
22:35 0.67
22:40 0.66
22:45 0.65
22:50 0.64
22:55 0.63
23:00 0.62
23:05 0.61
23:10 0.59
23:15 0.58
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1. STORMWATER DESIGN STANDARDS 
 
 1.1 General 
 
  The storm sewer system must be designed with consideration for the existing drainage area 
  boundaries established by the City for each storm trunk system. All pertinent data regarding 
  the subdivision should be discussed with the Engineer prior to design proceedings. 
 
  In general, storm mains 1200 mm or grater, as well as storm water storage facilities and  
  associated outlet piping, will be designated “Trunk Storm Mains”, and the cost of these mains 
  are included in the Storm Off Site Levy rate. The current Trunk Storm Mains are identified in 
  the most recent council approved Off Site Levy Report. 
 
  This section provides a brief summary of the design standards and guidelines for storm  
  drainage systems in the City of Cold Lake. 
 
 1.2 Storm Water Management 
 
  These guidelines have been established pursuant to the City’s Master Drainage Plan and are 
  the basis for storm water management in all developable land, including land upstream of 
  existing pipe systems. 
 
  .1 Ensure that the hydraulic capacities of existing pipe systems and/or watercourses are 
   not exceeded. 
 
  .2 Reduce to acceptable levels (1:100 year probability of occurrence, where reasonably 
   attainable), the potential risk of property damage from flooding within new  
   development areas, and in existing downstream developments. 
 
  .3 Reduce to acceptable levels (1:5 year probability of occurrence, where reasonably 
   attainable), the inconvenience caused by surface ponding within development areas. 
 
   Based on the preceding criteria, storm water management is to be implemented for all 
   developable land unless approved otherwise by the Engineer. 
 
 1.3 Major/Minor System 
 
  The storm drainage system shall be designed using a dual drainage concept consisting of a 
  minor system and a major system. 
 
  The minor system, comprised of pipes, manholes, catch basins, storm water storage facilities 
  and outfall structures, shall convey run off from snowmelt and rainfall events to an adequate 
  receiving stream or pond without sustaining any surface ponding or excessive surface flows 
  for events up to a 1 in 5 year return period. 
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  The major system comprises the street system, storm water storage facilities, parkland and any 
  other routes required to convey run off during rainfall events up to a 1 in 100 year return  
  period, to the receiving water body. The major system shall be evaluated in manner sufficient 
  to determine that no flooding that may cause significant property damage (flooding of  
  building) occurs during the 100 year storm event. 
 
 1.4 Rainfall Intensity – Duration – Frequency 
 
  The following formulas define the intensity – duration – frequency curves (IDF curves)  
  developed by Atmospheric Environment Services of Environment Canada for the Cold Lake 
  Regional Airport. 
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ATMOSPHERIC ENVIRONMENT SERVICE 
 
RAINFALL INTENSITY – DURATION FEQUENCY VALUES 
GUMBEL – METHOD OF MOMENTS – 1990 
 
TABLE 1 - COLD LAKE REGIONAL AIRPORT 
 
YEAR 5 MIN 10 MIN 15 MIN 30 MIN 1 HR 2 HR 6 HR 12 HR 24 HR 
1966 11.4 18.5 22.9 25.9 34.0 34.0 34.0 34.0 34.0 
1967 7.6 10.4 13.2 14.7 15.0 15.2 15.2 19.3 20.1 
1968 4.3 1.8 5.8 7.1 7.9 11.7 21.1 31.7 47.2 
1969 4.3 7.6 7.9 8.4 9.4 14.2 29.0 41.9 52.1 
1970 9.4 11.4 12.2 13.0 13.0 18.0 22.9 30.5 54.1 
1971 9.4 14.2 16.5 26.4 30.5 42.9 42.9 42.8 48.3 
1972 5.1 8.6 9.4 10.7 13.2 17.8 24.6 24.6 25.4 
1973 5.6 7.1 7.4 8.1 11.4 14.5 23.4 30.0 33.0 
1974 11.4 15.5 19.6 21.1 23.4 23.4 25.1 33.0 36.3 
1975 8.6 11.7 12.4 15.2 18.0 20.1 32.3 48.5 62.0 
1976 4.8 9.1 11.7 12.2 12.2 12.2 18.8 24.4 31.5 
1977 7.6 12.7 15.7 21.3 21.8 22.1 22.1 24.6 38.6 
1978 2.7 4.4 5.1 7.2 11.2 11.4 17.5 25.9 37.2 
1979 9.6 17.4 20.4 24.0 24.0 26.8 28.6 29.0 29.4 
1980 4.6 5.8 6.2 7.4 11.2 13.6 23.5 32.3 43.3 
1981 6.3 11.0 12.2 12.9 15.2 22.0 24.4 27.6 28.9 
1982 2.9 3.8 4.0 5.4 9.2 13.9 15.5 23.7 23.7 
1983 3.8 5.4 6.1 7.5 13.5 19.2 20.9 30.1 30.3 
1984 3.1 5.4 7.1 8.3 9.4 9.6 23.9 37.4 48.8 
1985 4.4 5.4 5.7 8.5 11.7 16.9 29.1 30.9 35.5 
1986 2.4 3.6 5.3 10.3 15.8 22.5 30.6 30.8 38.0 
1987 8.2 15.2 22.2 39.8 51.1 52.8 52.8 52.8 52.8 
1988 7.3 12.5 17.5 23.7 26.4 28.5 51.2 81.2 103.6 
1989 5.8 9.1 12.8 17.8 18.2 19.0 35.7 46.3 46.8 
1990 10.9 17.2 21.5 21.5 22.4 22.4 29.1 36.6 46.8 
NOTE: - 99.90 INDICATES MSG DATA 
 
# YRS 25 25 25 25 25 25 25 25 25 
MEAN 6.5 9.9 12.0 15.1 18.0 21.0 27.8 34.8 41.9 
STD DEV 2.8 4.6 6.1 8.4 9.8 10.0 9.7 12.7 16.7 
SKEW 0.33 0.34 0.44 1.16 1.87 1.79 1.29 2.22 2.14 
KURTOSIS 2.24 2.26 2.21 4.55 7.49 6.77 4.77 9.68 10.17 
WARNING: - YEAR 1987 HAD VALUE GREATER THAN 100 YEAR STORM 
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ATMOSPHERIC ENVIRONMENT SERVICE 
 
RAINFALL INTENSITY – DURATION FREQUENCY VALUES 
GUMBEL – METHOD OF MOMENTS - 1990 
 
TABLE 2 – COLD LAKE AIRPORT 
 
DURATION 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR # YRS 
5 MIN 6.0 8.5 10.1 12.2 13.8 15.3 25 
10 MIN 9.2 13.2 15.9 19.3 21.9 24.4 25 
15 MIN 11.0 16.4 19.9 24.4 27.7 31.0 25 
30 MIN 13.8 21.2 26.2 32.4 37.0 41.6 25 
1 HR 16.4 25.0 30.8 38.0 43.4 48.7 25 
2 HR 19.3 28.2 34.1 41.5 47.0 52.5 25 
6 HR 26.2 34.8 40.4 47.6 52.9 58.2 25 
12 HR 32.7 43.9 51.4 60.8 67.8 74.7 25 
24 HR 39.2 53.9 63.6 76.0 85.1 94.2 25 
RETURN PERIOD RAINFALL RATES (MM/HR) – 95% CONFIDENCE LIMITS 
 
DURATION 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 
5 MIN 72.0 

+/- 12.2 
101.9 
+/- 20.5 

121.7 
+/- 27.7 

146.7 
+/- 37.4 

165.3 
+/- 44.7 

183.7 
+/- 52.1 

10 MIN 54.9 
+/- 10.0 

79.4 
+/- 16.8 

95.6 
+/- 22.6 

116.0 
+/- 30.5 

131.1 
+/- 36.5 

146.2 
+/- 42.5 

15 MIN 44.2 
+/- 8.7 

65.5 
+/- 14.7 

79.7 
+/- 19.8 

97.6 
+/- 26.7 

110.9 
+/- 32.0 

124.1 
+/- 37.3 

30 MIN 27.5 
+/- 6.1 

42.4 
+/- 10.2 

52.3 
+/- 13.8 

64.8 
+/- 18.6 

74.1 
+/- 22.3 

83.3 
+/- 26.0 

1 HR 16.4 
+/- 3.5 

25.0 
+/- 5.9 

30.8 
+/- 8.0 

38.0 
+/- 10.8 

43.4 
+/- 12.9 

48.7 
+/- 15.1 

2 HR 9.7 
+/- 1.8 

14.1 
+/- 3.0 

17.0 
+/- 4.1 

20.8 
+/- 5.5 

23.5 
+/- 6.6 

26.2 
+/- 7.7 

6 HR 4.4 
+/- .-6 

5.8 
+/- 1.0 

6.7 
+/- 1.3 

7.9 
+/- 1.8 

8.8 
+/- 2.1 

9/7 
+/- 2.5 

12 HR 2.7 
+/- 0.4 

3.7 
+/- 0.6 

4.3 
+/- 0.9 

5.1 
+/- 1.2 

5.6 
+/- 1.4 

6.2 
+/- 1.6 

24 HR 1.6 
+/- 0.2 

2.2 
+/- 0.4 

2.7 
+/- 0.6 

3.2 
+/- 0.8 

3.5 
+/- 0.9 

3.9 
+/- 1.1 
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ATMOSPHERIC ENVIRONMENT SERVICE 
 
RAINFALL INTENSITY – DURATION FREQUENCY VALUES 
 
GUMBEL – METHOD OF MOMENTS – 1990 
 
TABLE 3 – COLD LAKE AIRPORT 
 
INTERPOLATION EQUATIONS:  R=A *T **B 
 R= RAINFALL RATE 
 T = TIME IN HOURS 
 
STATS 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 
MEAN OF 
R 

25.9 37.7 45.6 55.5 62.9 70.2 

STD DEV. 
R. 

25.6 36.7 44.1 53.5 60.4 67.3 

STD. 
ERROR 

5.8 11.0 14.5 18.9 22.2 25.4 

COEFF (A) 15.4 22.2 26.7 32.3 36.5 40.7 
EXPONENT 
(B) 

-0.693 -0.709 -0.715 -0.721 -0.724 -0.726 

MEAN % 
ERROR 

6.1 9.0 10.3 11.5 12.1 12.6 

 
 

 
 This IDF data shall be used for all new storm basins. For established basins, the current  
 three year intensity curve may be used at the discretion of the Engineer. Rainfall intensity  
 (mm/hr) for the three year storm is defined by the following formula: 
 
 1.5 Rational Method Design 
 
  The Rational Method of analysis shall be used to determine design flows for piped storm  
  sewer systems of predominantly residential, commercial, and/or industrial land up to 65 ha 
  (160 ac) in area. Alternatively, computer modeling may be used ( see clause 1.6 of this  
  section). The rational method formula is: 
 
  Q = (CiA)/360 
  Where: Q is the design peak flow rate (m3/sec) 
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   C is the run off coefficient 
   “i” is the rainfall intensity (mm/hr) corresponding to the time of concentration 
   A is the area of contributing run off surface (ha) 
 
  .1 Run off coefficients (C) 
 
   Minimum recommended run off coefficient (C) values to be used in the rational  
   method are as follows: 
 

Land Use or Surface Characteristics 5 Year Storm Frequency 10 year Storm Frequency 
Residential 0.40 0.60 
Apartments 0.70 0.80 
Downtown Commercial 0.80 0.90 
Neighborhood Commercial 0.65 0.80 
Lawn, Parks, Playgrounds 0.20 0.30 
Undeveloped Land (farmland) 0.10 0.20 
Paved Streets 0.90 0.95 
Gravel Streets 0.25 0.65 

 
   In a development area where a mixture of land uses or surface characteristics are  
   proposed, the weighted average of pervious and impervious area run off coefficients 
   shall be used. 
 
  .2 Storm Duration 
 
   The storm duration used to determine the rainfall intensity for the Rational Method is 
   equal to the time of concentration for the catchment (which equals the inlet time plus 
   the time of travel in the sewer). The inlet time is the time taken for run off from the 
   furthest reach of the catchment to flow overland to the first inlet and normally should 
   not exceed 10 minutes. The time of travel is the time taken for flow from the furthest 
   inlet to reach the point of design; based on full flow pipe velocities. 
 
 1.6 Computer Modeling 
 
  .1 Computer models shall be used to determine design flow conditions in sewer systems 
   with drainage areas of 65 ha (160 ac) or larger. They may be used for smaller systems 
   as an alternative to the rational method. 
 
  .2 Computer models shall be used to determine design flows and the sizing of systems 
   that contain non pipe storm water management facilities (detention ponds) or systems 
   that include a significant amount of undeveloped land. 
 
  .3 When large parcels of 65 ha (160 acres) or larger are being developed and will connect 
   to the existing storm water facilities, the Consulting Engineer shall prepare a storm 
   water model that simulates both major and minor systems. As a general rule, this   
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   model will have sub basins no larger than 5 ha.  The modeling shall be generated  
   utilizing software that is input/output compatible with XP-SWMM. 
 
 The selection of an appropriate computer model shall be based on an understanding of their 
 principles, assumptions and limitations in relation to the system being designed. Acceptable 
 computer models must be compatible with XP-SWMM, The City intends on maintaining their 
 infrastructure modeling utilizing XP-SWMM. 
 
 Wherever possible, the computer model shall be calibrated. In all analyses, the parameters used, the 
 drainage boundaries, the pipe network and its connectivity shall be clearly identified on an overall 
 drawing and submitted to the city along with computer model input and output and a design summary 
 report. 
 
 The design storm hyetograph shall be developed using the Chicago Method unless otherwise 
 approved by the Engineer. 
 
 The storm duration used for modeling simulations will depend on the type of system being analyzed. 
 Depending on basin characteristics and outlet rates, short duration storms (1 – 4 hour) will generally 
 govern the design of the storm sewer systems and the longer duration storms (6 – 24 hours) will 
 generally govern the design of detention ponds and major system components. Therefore, several 
 design storms should be evaluated to determine the worst run off result for the system being designed. 
 
 Historical, continuous rainfall data in one hour increments, over the past 24 or more years, may be 
 routed through the storm run off model to provide statistical frequency analysis of various flow and 
 storage characteristics of the catchment in question. 
 
 1.7 Service Connections 
 
  Effluent from sanitary sewers or surface drainage from industrial, agricultural or commercial 
  operations that may be contaminated shall not be discharged to the storm sewer. 
 
  Connections from roof leaders shall not be made to the storm sewer system. Roof drainage 
  from residential housing units, apartments, commercial and industrial buildings shall  
  discharge to grassed or pervious areas except where building density makes this impractical 
  (central business district). 
 

  Weeping tile connections to the storm sewer shall be provided for in all new construction  
  where the groundwater table is at or above the 2.0 meter level. The storm sewer system shall 
  be designed to handle weeping tile flow and reviewed and accepted the City of Cold Lake. 
  Other alternatives also may be submitted to the City of Cold Lake for review. 
  Where the storm sewer service will be higher than the footing elevation, the connection shall 
  be made using a sump pump and approved by the City of Cold Lake Engineering Department. 
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  .1 Site Drainage and Storm Sewer Service Restrictions 
   All developments are required to provide a detailed site grading drawing identifying 
   storm drainage patterns, on site detention, storm sewers, manholes and catch basins. 
 
   Where a storm sewer exists adjacent to a property and the site is larger than 0.2 ha (0.5 
   acres) in size, the installation of on-site catch basins and connection to the City’s storm 
   sewer system are generally required. 
 
   If the site is between 0.2 ha and 0.4 ha and a large portion of the site is landscaped, on 
   site catch basins and storm sewer connection requirements may not be required at the 
   discretion of the Infrastructure Services Department. 
 
   Calculations for storm sewer and detention sizing must be provided for sites larger 
   than 0.4 ha. 
 
 .2 Storm Service Design Criteria 
 
  The storm service size is to be determined based on the following, depending on the capacity 
  of the downstream storm sewer system: 
 
  .1 Redevelopment Areas 
 
   Where a new service is being connected to an existing main , the allowable capacity 
   for the development will be based on the following formula: 
 
   Allowable Capacity = Development area X Capacity of Main 

      Upstream Catchments Area 

 

   The calculated capacity of the service will likely be less than a 1:5 year storm  
   discharge, but the allowable discharge shall not be greater than the 1:5 year discharge 
   as calculated for new development areas. 

 
  .2 New Development Area 
 
   Where the new service is being connected to an existing main in a recently developed 
   area of the City Service, the allowable capacity of the development will be determined 
   using the 1:5 year rainfall IDF curve and the appropriate run off coefficient. 
 
  .3 Major Drainage Ponding 
 
   The 1:25 year storm is to be detained on site with an emergency drainage route for the 
   1:100 year event being provided. The 1:100 year storm must be detained on site if an 
   emergency route cannot be provided. 
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   Information regarding the intensity duration frequency curves (IDF Curves) run off 
   coefficient (C) and design methods to be used to determine the storm service size is 
   included in the design guidelines. 
 
 1.8 Length of Run 
 
  Surface water should not be permitted to run a distance greater than 150 m in streets or 200 m 
  in lanes and swales without interception by a catch basin. 
 
 1.9 Back of Lot Drainage 
 
  The following will apply to back of lot drainage in lane less subdivisions: 
 
  .1 For back to back lots, and lots backing onto a park, a grass swale is to be constructed 
   along the rear property lines within a City Easement to direct the drainage to a street.
   Grass swales are to be constructed with continuous grade lines with a minimum 0.8% 
   slope to convey rear lot drainage to a catch basin located in a street or utility right of 
   way. 
 
  .2 The flow from rear lot swales shall not be allowed to cross a sidewalk in order to  
   prevent ice build up and dirt accumulation on the sidewalk. A catch basin or other 
   suitable means of conveyance approved by the City of Cold Lake is required at back of 
   walk to intercept these flows. 
 
2. STORM SEWER MAINS (MINOR SYSTEM) 
 
 2.1 General 
 

Storm sewer mains shall be designed for gravity flow unless approved otherwise by the 
Engineer. Pipe for Storm sewer mains shall be concrete pipe (sulphate resistant cement) 
conforming to ASTM C76 reinforced concrete pipe, latest revision thereof or IPEX PVC Ultra 
Rib pipe. Pipe for catchbasin leads shall be PVC DR35 conforming to CAN B182.2 and 
ASTM D3034.  

 
 2.2 Flow Capacity and Velocities 
 
  Sewer hydraulics shall be calculated using Manning’s equation. Manning’s in value shall be 
  0.013 for concrete and P.V.C. For other pipes and open channels, the values suggested in  
  modern sewer design shall be used but shall not be less than 0.013. 
 
  The minimum and maximum flow velocities in any sewer shall be 0.60 m/s and 3.0 m/s,  
  respectively. Designs containing velocities in excess of 3.0 m/s shall require special  
  provisions and the approval of the City of Cold Lake 
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2.3 Pipe Strength  
 

The strength of pipe shall be sufficient to carry the loads due to trench backfill and live loads. 
The strength of pipe shall be calculated on the basis of the external loads, trench conditions 
and bedding class provided.  Class B Sand bedding is the minimum bedding requirements. 

 
 2.4 Depth of Cover 
 

All sewers shall be designed so that the top of the main shall be located not shallower than 
1.5m to the obvert, unless otherwise approved by the Engineer. Where conditions dictate  that 
the depth of bury be less than 2.5 m, the main/service is to be approved by the City of Cold 
Lake Infrastructure Services Department. 

  
 2.5 Minimum Sizes 
 
  The minimum size of a storm sewer main shall be 300 mm in diameter with a minimum grade 
  of 0.40%. 
 
 2.6 Minimum Slopes 
 
  Sewer velocities shall not be less than 0.60 m/sec when flowing full. Flow velocities of less 
  than 0.9 m/sec are not recommended. When the flow velocity exceeds 3.0m/sec, special  
  consideration shall be given to the design of junctions and bends in the system. See minimum 
  design slopes for storm sewer in Alberta Environmental Protections publication titles  
  standards and guidelines for municipal waterworks, wastewater and storm drainage systems in 
  Alberta. 
 
 2.7 Curved Sewers 
 
  Although it is recommended that storm sewers be laid with straight alignments between  
  manholes, curved sewer will be permitted with the following restrictions: 
 
  .1 The sewer shall be laid as a simple curve with a radius equal to or greater than that 
   recommended by the pipe manufacturer. Minimum radius shall not be less than 60 .m 
 
  .2 Manholes shall be located at the beginning and end of curves, and at intervals not  
   greater than 90 m along the curve unless approved otherwise by the Engineer. 
 
  .3 The curve shall run parallel to the street centre line. 
 
  .4 The minimum grade for sewers on curves shall be 50% grater than the minimum  
   grade required for straight runs of sewer. 
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2.8 Alignment 
 
  Storm sewers shall be located on the standard alignment shown on drawing 021 for streets 
  A minimum separation of 2.5 m from water mains shall be provided. Consistent alignments 
  shall be used along the entire length of a street lane or public utility lot. 
 
 2.9 Manholes 
 
  Manholes shall be installed at the end of each line, at all changes in size, grade or alignment, 
  at all junctions and at a spacing of no greater than 150 m along the length of the sewer. 
 
  To maintain a continuous energy gradient through manholes, the obvert (crown) elevation of 
  the lowest upstream pipe shall be equal to or higher than the obvert of the downstream pipe. 
  Where a bend in pipe alignment occurs in a manhole, the invert elevation of the downstream 
  pipe shall be at least 50 mm below that of the lowest upstream pipe. 
 
  Storm sewers for weeping tile connections are to be extended 1.5 m past the last house service 
  lead, with the exception of storm mains in cul de sacs where service leads may be connected 
  directly to the end of the line manhole provided that the lead enters the manhole less than  
  0.60 m above the invert of the main. 
 
  Manhole sections shall be precast reinforced concrete sections conforming to ASTM  
  C478, latest revision thereof. 

 
  Manhole frames and covers shall be cast iron conforming to Class 20 ASTM A48   
  latest revision thereof. 
 
  Manhole steps shall be standard safety type of hot dipped galvanized iron or   
  aluminum. 

 
  The flow channel through manholes shall be made to conform in shape and slope to that of the 
  sewer. The depth of the flow channel should be at least one half the diameter of the  
  downstream sewer. 
 
  Standard 1200 mm diameter precast manhole shall be used on storm sewer mains and shall be 
  perched when the main size is 600mm to 1050mm inside diameter unless otherwise approved 
  in writing by the City of Cold Lake. Precast manhole vaults or an oversized manhole barrel 
  shall be used on mains of 900 mm in diameter or greater. A Tee-riser manhole shall be used 
  on mains 1050 mm in diameter and larger, providing there is no deflection in alignment or 
  grade. 
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2.10 Catch Basins and Catch Basin Manholes 
 
  .1 General 
 

Catch basins at street intersections shall normally be located at beginning or end of the 
 curb return. Catch basins are not to be located within the limits of a paraplegic ramp. 
 Invert crossings of street (swales) are not permitted unless approved by the City of 
 Cold Lake Public Works and Infrastructure Services Department. 

 
  .2 Catch Basin Leads 
    
   Catch basin leads shall connect directly to a manhole. If a twin catch basin is required 
   to drain an area, the twinned unit shall consist of a catch basin and a catch basin  
   manhole interconnected by means of 240 mm pipe. The lead from the catch basin  
   manhole to main line manhole shall be a 300 mm pipe. Single catch basins require 
   250 mm leads. All leads shall have a minimum grade of 1.0%. 
 
   The length of catch basin leads shall not exceed 30 m. If it is required to extend a lead 
   more than 30 m, a catch basin manhole shall be used. 
 
  .3 Design Capacity 
 

   Spacing and capacity of catch basins shall be such that ponding shall not occur during 
   a 1:5 year storm. Road gutter flows shall not exceed 0.04 cubic meters per second per 
   gutter between catch basins during a 1: 5 year storm. The maximum distance between 
   catchbasins will be 150 meters. Catchbasins to be supplied with weepage holes at the 
   sub grade level. 

 
   For design purposes, catch basin capacities in litres/second are approximately as  
   follows: 
 

Norwood Model Sump Condition * Continuous Slope ** 
Capture 

Continuous Slope ** 
Overflow 

F-51 (with side inlet) 190 30 95 
F-51 (grate only) 155 35 85 
F-33 75 10 30 
F-39 80 15 40 
F-49 105 20 50 

* based on 100 mm depth of ponding 
** based on 50 mm depth on 1% slope 
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.4 Types of Catch Basins and Catch Basin Manholes 
 
   Catch basins shall be built with a 900 mm barrel.  Catch basin manholes shall be built 
   with a 1200 mm barrel. Catch basins and catch basin manholes shall be built with a 
   350 mm deep sump. 
 
   The type of inlet assembly as illustrated in the contract specifications to be used for 
   catch basin and catch basin manholes shall be as follows: 
 
   .1 Type K-1 catch basin assembly is to be used in conjunction with standard curb 
    and gutter and standard monolithic sidewalk construction. 
 
   .2 Type K-3 catch basin assembly is to be used in conjunction with lane  
    construction. 
 
   .3 Type K-4 catch basin is to be used in conjunction with rolled monolithic  
    sidewalk construction. 
 
   .4 Type K-6 catch basin assemblies may be used to drain landscape areas and 
    swales. 
 
   .5 Type SK-7 and Type DK-7 catch basin assemblies are to be used for  
    expressways and arterial roadways. 
 
   .6 CRD trash grate may be used to drain ditches. 
 

   Manhole bases shall be precast slab, concrete poured bases, vaults or precast tees. 
 
3. MAJOR DRAINAGE SYSTEM 
 
 3.1 General 
 
  The grading of streets and the layout of the major drainage system shall be assessed relative 
  to the following guidelines during the 100 year storm event: 
 
  .1 No building shall be inundated at its ground line. 
 
  .2 Continuity of the overland flow routes between adjacent developments shall be  
   maintained. 
 
  .3 The depth of water at curb side should be less than 200 mm for all roadways. If  
   downstream constraints require a gutter flow in excess of 200 mm, special modeling 
   and design calculations shall be submitted to the City of Cold Lake for review.  The 
   City of Cold Lake shall determine the extend, if any, of a relaxation of the maximum 
   200 mm gutter flow standard on an individual. 
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  .4 The velocities and depths of flow in the major drainage system shall not exceed the 
   following values: 

Depth of Flow 
(m) 

Maximum Water Velocity 
(m/s) 

0.8 0.5 
0.3 1.0 
0.2 2.0 
0.1 3.0 

 
  .5 Trapped low storage should be implemented to offset peak flows where necessary to 
   keep water velocities and depths below those noted above. Overland flow capacities 
   of typical local and collector street cross sections and a typical trap low storage area 
   must be illustrated in the submitted engineering drawings. 
 
   The Developer shall recommend a building elevation to the lot purchaser that is above 
   trapped low ponding elevations and designed to drain surface run off to the street or 
   lane/utility right of way. 
 
4. STORM WATER MANAGEMENT (SWM) FACILITIES 
 
 4.1 Design Requirements Common to Storm water Management Storage Facilities 
 
  .1 General 
 
   The use of storm water storage facilities may be required to reduce peak flow rates to 
   downstream sewer systems and /or watercourses, or to provide a temporary receiving 
   area for peak major drainage flows. Their approximate location and size must be  
   identified at the time of the subdivision Outlining Plan approval to avoid conflicts with 
   adjacent land uses. The effects of the maximum pond water levels shall be considered 
   in the design of the minor system and lot grading. If possible, the crown elevations of 
   the pipes in the first manhole upstream of a pond shall be at or above the maximum 
   pond level during the five year storm event. 
 

   Storm water detention ponds, if required, shall be designed in accordance with the 
   “Storm water Management Guidelines” as published by Alberta Environment and in 
   accordance with good engineering practice. 
 
   Ponds shall be classified as either “wet” or “dry” depending on whether the installation 
   is intended to permanently retain water or temporarily store peak flows, respectively. 
 
   Storm water detention ponds are to be sized for the volume of water produced by a 
   1:100 year storm for the ultimate development contributory area. 
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.2 Geotechnical Considerations 
 
   Soils investigation specific to the detention facility shall be undertaken to determine 
   the soils permeability and salinity (or other potential contaminant) and the height of 
   the groundwater table. Where the facility is sited above a shallow aquifer the  
   potential for groundwater  
 
  .3 Minimum Storm water Quality Standards 
 
   The following is an excerpt from the Wastewater and Storm Drainage Regulations 
   published by Alberta Environment: 
 
   Storm outfalls without due consideration for water quality will not be allowed.  Storm 
   water management techniques to improve water quality shall be included to effect a 
   minimum of 85% removal of sediments of particle size 75 microns or greater.  
   Additional quality measures shall be required, based on site specific conditions. 
 
   Based on the preceding statement, the Developer shall incorporate storm water  
   treatment measures in the design of any storm water storage facility 
 
  .4 Erosion and Sediment Control 
 
   An Erosion and Sediment Control Plan as detailed in Section 6 is required as part of 
   the Storm Water Management Study to define measures which must be undertaken for 
   the control of sediment into the storm water storage facility and into the receiving  
   water body. 
 
  .5 Storage Alternates 
  
   .1 General 
 
    The review of the storm water management alternatives for application to a 
    specific area should consider the storage methods listed 
 
   .2 Dry Pond (Detention) Storage 
 
    Dry pond storage is the storm water management method where the storm run 
    off is collected and the excess runoff is temporarily detained for a short period 
    of time and released after the storm run off from the contributing are has ended.
    Generally, low flows do not enter the pond. 
 
   .3 Wet Pond (Retention) Storage 
 
    Wet pond storage functions the same as dry pond detention except that a  
    portion of the storm water is permanently retained. 
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  .6 Outflow Control 
 
   The outlet from a storm water management storage system must incorporate  
   appropriate means for the control of outflow and to limit the rate of discharge to the 
   recommended flow rate of 2 liters per second per hectare.(2 l/s/ha). These release rates 
   have been determined based the City of Cold Lake Master Drainage Plan August 2006 
   prepared by UMA Engineering. The proposed release rates are to be confirmed by 
   detailed modeling of the existing storm sewer system and are to be based on any  
   proposed changes in the release rate to the receiving water body and revisions to the 
   basin boundaries. 
 
  .7 Emergency Spillway Provisions 
    
   The feasibility of an emergency overflow spillway is to be evaluated for each storage 
   facility (wet or dry) design and where feasible, such provisions are tot be incorporated 
   in the pond design. 
 
   As part of the pond design process, the probable frequency of operation of the spillway 
   should be determined. Where it is not possible to provide an emergency spillway  
   route, the design is to include an analysis of the impact of over topping the pond and a 
   significant freeboard above the 100 year level. 
 
   The functional requirements of the spillway and the impact analysis for the absence of 
   one, are to consider the possible consequences of blockage of the system outlet or  
   overloading due to the run off events, such that the storage capacity of the facility may 
   be partially or completely unavailable at the beginning of a run off event. 
 
  .8 Land Dedication for Storm Water Management Facilities 
    
   The requirements for dedication of land on which a storm water management facility is 
   to be situated will be in accordance with City of Cold Lake Master Drainage Plan and 
   determined as part of the Development Agreement process. 
 
  .9 Landscaping Requirements 
    
   Detention pond landscaping requirements are detailed in Section 12. 
 
  .10 Detention Pond Development Costs 
    
   Detention pond financing and construction responsibility is detailed in Section 12. 
 
  .11 Signage for Safety 
    
   The design of storm water management facilities shall include adequate provisions for 
   the installation of signage to warn of anticipated water level fluctuations, with  
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demarcation of maximum water levels to be expected for design conditions. Warning 
 signs will be designed by the Developer and approved by the Engineer. 

 
4.2  DRY DETENTION PONDS 
 
 .1 General 
 
  Dry ponds should have gentle side slopes and be aesthetically contoured and landscaped to 
  provide an attractive feature for the subdivision. Where possible, and as approved by the  
  Planning and Development Department, they should be associated with municipal reserve 
  areas to take advantage of the joint use ability of the facilities (extension of sports fields into  
  the detention pond). Active park uses should not be located adjacent to the inlet/outlet  
  facilities nor in areas that flood frequently (more than twice per year on average). The  
   
  Infrastructure Services Department should be consulted to provide input to the design of  
  detention facilities from the concept stage through to detailed design and construction.  
 
 .2 Safety Provisions at Inlets and Outlets 
 
  All inlet and outlet structures associated with dry ponds shall have grates provided over their 
  openings to restrict access and prevent entry into the sewer by unauthorized persons. A  
  maximum clear bar space of 100 mm shall be used for gratings. 
 
  Grated outlet structures are to be designed with a hydraulic capacity of at least twice the  
  required capacity to allow for possible plugging. The velocity of the flow passing   
  through the grating should not exceed 1.0 m/sec. Appropriate fencing and guardrails are to be 
  provided to restrict access and reduce the hazard presented by the structure head and wing 
  walls. 
 
 .3 Design Parameters 
 
  The following general design parameters must be considered for a dry pond in a residential 
  subdivision: 
 
  .1 Storage capacity for up to the 1 in 100 year storm event  
 
  .2 Detention time to be determined based on downstream capacity, recommended  
   maximum detention time is 96 hours 
 
  .3 Maximum active retention storage depth of 1.5 m.. The maximum water level should 
   be below adjacent house basement footings (a greater freeboard may be required if an 
   emergency overflow route cannot be provided). 
 
  .4 Maximum interior side slopes of 5:1 (7:1 is recommended). 
 
  .5 Minimum freeboard of 0.6 m above 1:100 year high water levels. 
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  .6 Provision of an emergency overland flow route. If an emergency overland route  
   cannot be provided, the minimum freeboard shall be raised to the higher water level 
   generated by the 1:100 year storm under a plugged outlet scenario. 
 
  .7 Maximum 4:1 ratio of effective length to effective width measured at 100 year high 
   water level. 
 
  .8 Dimensions must be acceptable to the city Planning and Development Department 
   when the bottom of the pond is to be used for recreation facilities. 
 
  .9 Minimum lateral slope in the bottom of the pond of 2.0% and minimum longitudinal 
   slope of 1.0%. 
 
  .10 Low flow bypass for flows from minor events to be provided. 
   
  .11 French drains are to be provided within pond bottom where water table is near pond 
   bottom. 
 
  .12 Address all safety issues (particularly during operation). 
 

  .13 The pond bottom and slopes shall be landscaped to the satisfaction  of the City of Cold 
   Lake. All improvements, such as playing fields, park furniture, planted areas, etc., 
   shall be subject to approval by the City of Cold Lake. 

 
 4.3 Wet Detention Ponds (Residential Subdivision) 
 

The current Transport Canada Regulation TP1247 does not recommend the construction of 
wet ponds within the 3.2 km radius from the reference point of the 4 Wing aerodrome. 
However, their use may be approved by Council and 4 Wing as an exception to the Policy. If 
approved, the Developer will be responsible for all construction. All communication to 4 
Wing for any variance of the current policy must go through the City of Cold Lake’s 
Infrastructure Services Department. 

 
Design of a wet pond is to be in accordance with the Alberta Environmental Protection 
publication entitled “Storm Water Management Guidelines for the Province of Alberta” and 
the location of which must be approved by the City of Cold Lake . An overflow channel and 
overland drainage route must be provided to the satisfaction of the City of Cold Lake General 
design parameters and permitted water level fluctuations must ensure the following: 

 
  .1 The lowest basement weeping tile of any building on a lot adjacent to the lake shall be 
   a minimum of 300 mm above the high water level. 
  .2 The lowest manhole invert shall be at or above the normal water level elevation. 
  .3 The pipe obverts at the lowest manhole upstream of the pond shall be above the high 
   water level during a one in five year storm event. 
  .4 A minimum distance of six meters shall be maintained from any basement wall to the 
   high water level. 
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.5 The inlet to the pond must be above the normal water level or below ice level. 

  .6 The minimum depth of the body of the pond, at normal water level, shall be 2 meters. 
  .7 The lake bottom and side slopes shall be composed of an impervious material 
  .8 No dead bay areas shall be permitted. 
  .9 Shoreline improvements shall be subject to review and approval by the City of Cold 
   Lake. 
  .10 Easements, in favor of the City of Cold Lake, shall be granted over any private  
   property situated between the normal and high water levels. 
  .11 The design shall incorporate a semi-annual turnover at average annual precipitation. 

.12 Submerged inlets/outlets are preferred and shall be constructed such that the tops are a 
  minimum of 0.6 m below normal water level. 

  .13 Inlets/outlets not submerged shall require fencing along adjacent shoreline for 5.0 m in 
   each direction from the center line of pipe. In addition all exposed inlets/outlets shall 
   be provided with a grate permanently fixed to the structure. 
  .14 Vegetative plantings shall be utilized to enhance water quality. 
  .15 Minimum width of the water surface at the normal water level shall be 25 meters. 
  .16 A silt trap shall be provided at the inlet of each pond. A defined path via publicly  
   owned land or established drainage courses shall be identified and designed to carry 
   flows when the design storage is exceeded. 

  .17 2.0 ha minimum water surface area 
  .18 Maximum interior side slopes of 7H:1V between the high water level and 1.0 m below 
   normal permanent water level, 4H : 1V on inside slopes from high water level to top 
   of bank, maximum outside slopes 4H : 1V. 
  .19 Maximum 1:100 year storage depth of 1.5m 
  .20 Sediment fore bays are required at each inlet 
  .21 Hard edge treatment required along lake perimeter 
  .22 Minimum freeboard depth of 0.6 m. House footings must be above freeboard  
   elevation. 
  .23 Water recirculation and make up system required 
  .24 Provide access for maintenance and emergency equipment 
  .25 Design of outlet control structure to be capable of maintaining permanent pool depth 
   and capable of draining the permanent pool for maintenance purposes. 
  .26 When possible, preserve existing wetlands by incorporating them into the storm water 
   management plan. 
 
5. MISCELLANEOUS DESIGN CONCERNS 
 
 5.1 Outfalls 
 
  Obverts of outfall pipes shall be above the five year flood level in the receiving stream.  
  Inverts of outfall pipes shall be above winter ice level. Outfalls shall be located to avoid  
  damage from moving ice during break up. Drop structures and energy dissipaters shall be 
  used where necessary to prevent erosion. Trash bars shall be installed which will prevent  
  entry or access by children. 
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 Inlet/outlet structures in detention ponds are to be aesthetically blended into the landscape,  
 design include adequate erosion protection, require low maintenance and have trash bars to  
 preclude access by children. Discharge rates shall be kept below pre-development flow rates  
 or as approved by municipal and provincial authorities. 
 
 5.2 Temporary Drainage System 
 
  Temporary drainage systems to intercept agricultural drainage and snowmelt shall be provided 
  adjacent to new development. The temporary system may involve berming and/or ditching to 
  detain or redirect the run off to the storm system. 
 
 5.3 Receiving Waters 
 
  Measures such as detention ponds should be incorporated in new developments to prevent any 
  increase in the amount of erosion and downstream flooding to existing receiving streams.  
 
  Where erosion control or bank stability work must be done, preservation of watercourse  
  aesthetics and wildlife habitat must be considered. 
 
 5.4 Culverts and Bridges 
 
  Culvert and bridge design should consider backwater effects over a range of flows. The  
  design of a hydraulic structure requires assessment of both its nominal design capacity and its 
  performance during the 100 year storm event as well as the 100 year ice level and break up. 
 
 
 

END OF SECTION 
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September 26, 2013        File Reference #12-20-02 
 
 
Associated Engineering Ltd. 
10909 Jasper Ave NW 
Edmonton, Alberta 
T5J 5B9 
 
Attention: Larry Bodnaruk 
 

RE: FISH AND FISH HABITAT ASSESSMENT  
OF PALM CREEK (MARIE CREEK TRIBUTARY) IN 3, 4 AND 5-63 AND 33 AND 34-62-2-W4M  

 

1.0 INTRODUCTION AND BACKGROUND 

The purpose of this fish and fish habitat assessment is to determine whether or not a reservoir control 
structure (i.e. a dam) on Palm Creek will require fish passage upstream.  The dam and reservoir 
currently provide a water source for the Department of National Defence (DND) in Cold Lake.  The 
dam is currently being assessed for replacement and an engineering design is being developed to 
improve the existing structure. 

Provincial and federal regulators have been participating in the review of the current control structure 
and have recommended that further fish studies be conducted to assist in the development of the 
engineering design.  

The purpose of this correspondence is to provide Associated Engineering Ltd. with information on the 
fish and fish habitat assessment conducted in conjunction with the structure improvements. 

2.0 OBJECTIVES 

The objectives of this report are to determine the fish distribution, fish composition and fish habitat 
features in the lower reaches of Palm Creek, from the confluence of Marie Creek to 52 Avenue in the 
Town of Cold Lake. 

3.0 LOCATION 

The assessment area incorporates Palm Creek (Marie Creek Tributary) in the Town of Cold Lake 
(Figure 3.1; Photographs in Appendix 11.1).  The immediate area of the crossing and the areas 
upstream and downstream of the crossing were within the County of Bonnyville.     
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Figure 3.1.  General area of drainage in the Town of Cold Lake at Palm Creek (Marie Creek 
Tributary) (1:50,000 Etopo National Topographic Series Map 73L08, 1993). 
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4.0 METHODOLOGY 

This aquatic assessment was supported by information that provided the basic site description 
information, construction specifications, existing biological information, field assessment information 
and overall assessment.  Map and aerial photography assessment and existing information research 
including existing database queries were undertaken.  Information on Elements-At-Risk was collected 
from a variety of sources.  Elements-At-Risk include plants and animals considered at risk due to 
being restricted to a small portion of their former range or extent based on a combination of Alberta 
Conservation Information Management System (ACIMS 2013) tracking and watch lists, federal 
endangered species lists (COSEWIC 2010), provincial at risk and may be at risk species list (AESRD 
2010), Fish and Wildlife Management Information System (FWMIS 2013) and other sources.   

Various fish collection and sampling techniques were utilized in the field to determine fish distribution 
and composition.  The techniques utilized included minnow traps, electrofishing, gill nets and human 
observations.  The field work was conducted under the authorization of Fisheries Research Licence 
#13-2832 issued by AESRD. 

The field assessment consisted of obtaining fish and fish habitat information from various sites within 
the assessment area as outlined below and in Figure 4.1: 

Reach 1 - Confluence of Marie Creek to McKenzie Drive - Sites 1, 2, 3 and 14 

Reach 2 - McKenzie Drive to the Golf Course Reservoir - Sites 4 and 5 

Reach 3 - Golf Course Reservoir - Sites 6, 7, 8 and 9 

Reach 4 - Reservoir to 51 Avenue - Sites 10 and 11 

Reach 5 - 51 Avenue to 52 Avenue - Sites 12 and 13 

5.0 EXISTING INFORMATION 

5.1 Ecoregion, Soils and Topography 

The assessment area was located in the Low Boreal Mixedwood (Strong and Leggat, 1992) (Table 
5.1).  The site was within the Dark Gray - Gray Soil Zone of northeast-central Alberta (Soil 
Correlation Area 12, Pedocan Land Evaluation Ltd. 1993).  The area was characterized by Orthic and 
Dark Gray Luvisols with some Dark Gray and Black Chernozemics.  Gleysolic and Organic soils 
occurred in depressional areas (Pedocan 1993).  The landscape was generally undulating moraine.   

According to the Alberta Geological Survey web maps (2009) the site does fall within an unknown 
type deposit with aggregate resource potential. The Quantification of Aggregate Minerals in Alberta 
Map produced by EnviroMak Inc. (2000) shows no private or public land aggregate extraction pits 
near this site. 
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Figure 4.1 Minnow trap, electrofishing and gill net locations in the Town of Cold Lake at Palm 
Creek (Marie Creek Tributary) 3, 4 and 5-63 and 33 and 34-62-2-W4M. 
 

Climate data was gathered from Environment Canada (2010) which maintains a weather station at 
Cold Lake.  Cold Lake temperature averages 1.7 C annually; the July mean is 16.9 C, and; the 
January mean is -16.6 C.  Mean annual precipitation is 426.6mm with approximately 30% occurring 
as snow.  Rainfall averages 322mm. 

The growing season lasts approximately 175 – 180 days (Pedocan Land Evaluation 1993). 
Agroclimate is 3H (moderate heat limitations). Growing season is P-PE= -150 to -200mm and snow 
cover persists throughout the winter (Pedocan 1993). 

According to the soil capability classification map (1:1,000,000 scale Canada Land Inventory Soil 
Capability for Agriculture), the area surrounding the proposed subdivision is classified as 6M

T, 0. Class 
6 indicates soils are capable of producing perennial forage crops only and Class 0 indicates organic 
soils (Alberta Soil Survey with the support of ARDA, Canada Department of Forestry and Rural 
Development 1967; and Canada Land Inventory, Lands Directorate, Environmental Management 
Service, Environment Canada 1976, from the agriculture capability inventory provided by the Alberta 
Soil Survey). 
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Table 5.1.  General location descriptors of Palm Creek (Marie Creek Tributary) in the Town of Cold 
Lake. 

Descriptor Specific Location 
Legal Land Description 3, 4 and 5-63 and 33 and 34-62-2-W4M  
1Soil Correlation Area SC 12 
2Ecoregion Low-Boreal Mixedwood 
Municipality County of Bonnyville 
3Environmentally Significant Area Not Environmentally Significant 
1 Pedocan Land Evaluation 1993 2 Strong & Leggat 1992 3 ACIMS Map 2009 
 

5.2 Watershed Characteristics 

This watercourse drained into Marie Creek as part of the Beaver River basin. The specific area being 
assessed was located in the lower area of the Beaver River watershed.  The drainage area of Palm 
Creek upstream of the crossing point is approximately 30 km2.  There appeared to be approximately 10 
km of stream channel upstream of the crossing (Table 4.2).  Palm Creek is designated a Class C 
according to the Alberta Water Act Code of Practice for Watercourse Crossings Maps (2006). 

 

Table 5.2.  Watershed characteristics of Palm Creek (Marie Creek Tributary) at 3, 4 and 5-63 and 33 
and 34-62-2-W4M. 

Drainage Characteristic Measure 
Watershed (River Basin) Beaver River Basin 
General Location in Basin Lower 
Drainage Area Upstream of Crossing  30 km2 

Stream Length Upstream of Crossing 10 km 
Downstream Distance to Nearest Watercourse ~1.8 km to Marie Creek (Class C) 
Stream Order 3rd 

Alberta Water Act Code of Practice for Watercourse Crossings Classification 
Class C 

(RAP April 16 to June 30) 
Determined from National Topographic Series Maps 1:50,000 scale and Alberta Water Act Code of Practice for Watercourse 
Crossings Maps (2006)  RAP—Restricted Activity Period 
 

5.3 Environmentally Significant Areas 

The Alberta Conservation Information Management System (ACIMS) Environmentally Significant 
Areas Provincial map (2009) does not identify any environmentally significant areas at the location.  
The property does not contain any ecological reserves, special wildlife projects or recorded 
environmentally sensitive areas.  A data search of the area around the site in Alberta Conservation 
information Management System (ACIMS) online system did not identify any recorded occurrences of 
elements on tracking lists (Online ACIMS Database 2012). 
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5.4 Fish Resources – Existing Information 

Existing information contained on the AESRD Fish and Wildlife Management Information System 
(FWMIS) provided references for numerous fish species in Marie Creek downstream of Palm Creek 
(FWMIS Internet Mapping Framework 2013). AESRD indicates that the common fish species in 
Marie Creek near the crossing location are: 

 Northern pike, Esox lucius  

 Fathead minnow, Pimephales promelas 

 Iowa darter, Etheostoma exile 

 Burbot,  Lota lota  

 White sucker, Catostomus commersoni  

 Spottail shiner, Notropis hudsonius 

 Yellow perch, Perca flavescens 

 Lake chub, Couesius plumbeus 

 Brook stickleback, Culaea inconstans 

 Finescale dace, Phoxinus neogaeus 

 Pearl dace, Margariscus margarita 

5.5 Wildlife Resources 

A search of the Alberta Conservation Information Management System (ACIMS) databases did not 
identify the presence of any threatened, rare or endangered species of plants or animals within a 2km 
buffer area around this site (ACIMS Online Database 2013).  The Fish and Wildlife Management 
Information System (FWMIS) identified the presence of Broad-winged hawk (Buteo platypterus) 
within a 2km radius of the assessment location (FWMIS Internet Mapping Framework 2013) (Table 
5.5) 

 

Table 5.5.  Species of concern which have been identified within a 2km radius of the assessment area 
according to the Fish and Wildlife Management Information System (FWMIS) and the Alberta 
Conservation Information Management System (ACIMS). 

Common Name Scientific Name Provincial Status1 Federal Status2

Broad-winged Hawk Buteo platypterus Sensitive Not listed 
1 AENV 2010  http://www.wildspecies.ca/searchtool.cfm?lang=e  
2 COSEWIC 2012  http://www.cosewic.gc.ca/eng/sct1/searchform_e.cfm   
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6.0 RESULTS 

6.1 Stream Morphometric and Fish Habitat Characteristics 

A summary of the characteristic of each reach is provided below.  Specific features are provided in 
Table 6.1 and photographs are provided in Appendix 11.1) 

6.1.1 Reach 1 - Confluence of Marie Creek to McKenzie Drive - Sites 1, 2, 3 and 14 

 This lower reach was characterized by a valley having a width of 80m to 100m that was 
frequently flooded by beaver dams and ponds.  

 Reach length 958m 

 Wet widths ranged from 4.2m to 35m  

 mean wet width 13.7m 

 bank height 3m 

 fish cover 100% (50% deep pool. 40% instream vegetation, 5% overhanging vegetation, 
5% undercut banks) 

 Aquatic and riparian vegetation 20 species (Appendix 11.2) 

6.1.2 Reach 2 - McKenzie Drive to the Golf Course Reservoir - Sites 4 and 5 

 This second lower reach was characterized by a valley having a width of 80m that was 
frequently flooded by beaver dams and ponds.  

 Reach length 632m 

 Wet widths ranged from 1.8m to 80m  

 mean wet width 16m 

 bank height 2.5m 

 fish cover 100% (50% deep pool. 40% instream vegetation, 5% overhanging vegetation, 5% 
undercut banks) 

 Aquatic and riparian vegetation 20 species (Appendix 11.2) 

6.1.3 Reach 3 - Golf Course Reservoir - Sites 6, 7, 8 and 9 

 This middle reach was the reservoir.  

 Reach length 520m 

 Wet widths ranged from 35m to 90m 
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 mean wet width 65m 

 bank height 2.6m 

 fish cover 100% (75% deep pool. 20% instream vegetation, 3% overhanging vegetation, 2% 
undercut banks) 

 Aquatic and riparian vegetation 20 species (Appendix 11.2) 

6.1.4 Reach 4 - Reservoir to 51 Avenue - Sites 10 and 11 

 This upper reach was characterized by a defined valley having a receding width of 
approximately 40m to 10m that was frequently flooded by beaver dams and ponds.  

 Reach length 1064m 

 Wet widths ranged from 1.5m to 6m  

 mean wet width 2.0m 

 bank height 0.8m 

 fish cover 70% (20% deep pool. 20% instream vegetation, 20% overhanging vegetation, 10% 
undercut banks) 

 Aquatic and riparian vegetation 7 species (Appendix 11.2) 

6.1.5 Reach 5 - 51 Avenue to 52 Avenue - Sites 12 and 13 

 This upper reach was characterized by a shallow valley having a gradual valley that was 
frequently flooded by beaver dams and ponds.  

 Reach length 714m 

 Wet widths ranged from 1.5m to 3m  

 mean wet width 1.6m 

 bank height 0.7m 

 fish cover 60% (10% deep pool. 20% instream vegetation, 20% overhanging vegetation, 10% 
undercut banks) 

 Aquatic and riparian vegetation 5 species (Appendix 11.2) 

 

 

 



Environmental Monitoring – QAES Assessment 
Drainage in the Town of Cold Lake 

Palm Creek (Marie Creek Tributary) in 3, 4 and 5-63 and 33 and 34-62-2-W4M 

 

EnviroMak Inc. #12-20-02  
 

Table 6.1.  Morphometric and fish habitat characteristics of Palm Creek at 4 and 5-63-2-W4M on 
August 12 and 13, 2013. 

Reach Sites 
Channel 
length 

(m) 

Channel 
width 
(m) 

Wet 
width 
(m) 

Bank 
height 

(m) 
Fish Cover 

(%) Comments 

1 1, 2, 3, 14 958 80 13.7 3 100 Fish present 
2 4, 5 632 80 16 2.5 100 Fish present 
3 6, 7, 8, 9 520 90 65 2.6 100 Fish present 
4 10, 11 1064 10 2 0.8 70 Fish present 
5 12, 13 714 3 1.6 0.7 60 Fish present 

Total 14 3,888  Fish present

 

6.2 Fish Captured 

Minnow traps, electrofishing, gill nets and human observations were used at fourteen locations along 
the drainage area including the reservoir on August 12-13, 2013.  1841 fish including Brook 
stickleback (Culaea inconstans), Finescale dace (Chrosomus neogaeus), Fathead minnow (Pimephales 
promelas), Lake chub (Couesius plumbeus), and White sucker (Catostomus commersoni) representing 
at least 4 age classes were captured (Table 6.2).  Considerable fish-habitat was present in the area, and 
there were few limitations to fish associated with the location.  The watercourse at this location is a 
suitable habitat for fish. 

 

Table 6.2.  Summary of fishing effort at Palm Creek (Marie Creek Tributary) in the Town of Cold 
Lake in association with the Cold Lake Drainage project on August 12 and 13, 2013.  

Location 
Electrofishing Minnow Trapping Gill netting All Methods -

Total Fish 
Caught 

Area 
(m2) 

Time 
(sec) 

Number & 
Species of 

Fish Caught 

Effort/ 
Time 
(hrs) 

Number & 
Species of 

Fish Caught 

Effort/ 
Time 
(hrs) 

Number & 
Species of 

Fish Caught 

Site 1 100 292 
8 LKCH 
1 WHSC 

24.0 0 - - 8 LKCH 
1 WHSC 

Site 2 200 182 
6 LKCH  
1 WHSC 

5 Unknown 
6.25 

1 BRST 
6 FTMN 
30 LKCH 
1 WHSC 

- - 

1 BRST 
6 FTMN 
36 LKCH 
2 WHSC  

5 Unknown 

Site 3 100 507 
4 FTMN 
3 LKCH 
5 WHSC 

18.5 

1 BRST 
35 FTMN 
563 LKCH 
2 WHSC 

- - 

1 BRST 
39 FTMN 

566 LKCH 
7 WHSC 

Site 4  100 403 
15 BRST 
11 FTMN  
33 LKCH 

1.0 1 BRST - - 
16 BRST 
11 FTMN  
33 LKCH 

Site 5 100 600 
2 BRST 

29 FTMN 
179 LKCH 

24.0 

3 BRST 
4 FNDC  

122 FTMN 
103 LKCH 

24.0 0 

5 BRST 
4 FNDC  

151 FTMN 
282 LKCH 

Site 6 - - - 2.0 96 FTMN  
21 LKCH - - 96 FTMN 

21 LKCH 
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Location 
Electrofishing Minnow Trapping Gill netting All Methods -

Total Fish 
Caught 

Area 
(m2) 

Time 
(sec) 

Number & 
Species of 

Fish Caught 

Effort/ 
Time 
(hrs) 

Number & 
Species of 

Fish Caught 

Effort/ 
Time 
(hrs) 

Number & 
Species of 

Fish Caught 

Site 7 - - - 1.5 
2 BRST  

32 FTMN 
279 LKCH 

- - 
2 BRST

32 FTMN  
279 LKCH 

Site 8 - - - 21.75 1 BRST  
17 LKCH - - 1 BRST 

17 LKCH 
Site 9 - - - - - - - - 
Site 10 - - - 1.0 0 - - 0 

Site 11 - - - 1.0 
1 BRST  

11 FTMN 
35 LKCH 

- - 
1 BRST 

11 FTMN 
35 LKCH 

Site 12 - - - 19.0 13 FTMN 
124 LKCH - - 13 FTMN 

124 LKCH 

Site 13 100 552 
17 BRST 
2 FTMN 
16 LKCH 

- - - - 
17 BRST
2 FTMN 
16 LKCH 

Site 14 - - - 18.0 0 - - 0 

Total 700 2536 

34 BRST  
46 FTMN 

245 LKCH 
7 WHSC 

5 Unknown 
 

138 

10 BRST 
4 FNDC  

315 FTMN 
1172 LKCH 

3 WHSC 
 

24.0 0 

44 BRST 
4 FNDC 

361 FTMN 
1417 LKCH 
10 WHSC 

5 Unknown 
Total=1841 

BRST – Brook stickleback (Culaea inconstans)  FNDC – Finescale dace (Chrosomus neogaeus)   
FTMN – Fathead minnow (Pimephales promelas) LKCH – Lake chub (Couesius plumbeus) 
WHSC – White sucker (Catostomus commersoni)    
 

Table 6.3.  Fish species and size composition of fish captured in Palm Creek (Marie Creek Tributary) 
in the Town of Cold Lake on August 12-13, 2013. 

Fish 
Species 

Fork Length (mm) of Fish Captured 

<30 30 - 
49 50 - 69 70 - 

89 
90 - 
109 

110 - 
149 

150 - 
199 

200 - 
249 

250 - 
299 >300 Total 

BRST 28 11 5 0 0 0 0 0 0 0 44 
FNDC 0 3 1 0 0 0 0 0 0 0 4 
FTMN 8 187 155 11 0 0 0 0 0 0 361 
LKCH 66 467 792 82 2 7 0 1 0 0 1417 
WHSC 0 1 1 0 4 4 0 0 0 0 10 

Unknown 5 0 0 0 0 0 0 0 0 0 5 

Total 107 669 954 93 6 11 0 1 0 0 1841 

BRST – Brook stickleback (Culaea inconstans)  FNDC – Finescale dace (Chrosomus neogaeus)   
FTMN – Fathead minnow (Pimephales promelas) LKCH – Lake chub (Couesius plumbeus) 
WHSC – White sucker (Catostomus commersoni)   
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6.3 Wildlife Observed 

No site-specific studies have been conducted to determine if any threatened or endangered wildlife 
species occur.  No rare species were observed near the existing crossing during the visit on August 12 
and 13, 2013.   

7.0 DISCUSSION AND CONCLUSIONS  

The following provides some discussion and conclusions associated with the fish and fish habitat 
assessment on the lower reaches of Palm Creek (Marie Creek Tributary). 

1. Fish Composition 

The lower reaches of Palm Creek did contain at least 5 species of fish that included 

 77% Lake chub 

 19.6% Fathead minnow 

 2.4% Brook stickleback 

 0.5% White sucker 

 0.2% Finescale dace 

 0.3% Unidentified fry 

All fish species did includes multiple age classes. 

Marie Creek located downstream did contain 11 fish species including Northern pike, Burbot 
and Yellow perch (Fish and Wildlife Management Information System - FWMIS) 

2. Fish Distribution 

Fish were found in all reaches from the confluence with Marie Creek to 52 Avenue in Cold 
Lake a total distance of 3,888 m.  The golf course reservoir in reach 3 did not contain any 
White sucker or any game fish; however, did contain other species with multiple age classes. 

White sucker were absent above the dam at the downstream end of the reservoir 

3. Fish Abundance 

A total of 1841 fish of at least 5 fish species were collected and released.  Generally fish were 
abundant from the confluence with Marie Creek to 52 Avenue in Cold Lake.  In these upper 
sites trapping and electrofishing resulted in at least 3 fish species exceeding 160 fish of 
multiple age classes. 

4. Fish Habitat Suitability 

Fish habitat was suitable in all 5 reaches for several fish species. 
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Limitations in areas upstream of the reservoir are associated with limited flow in dry years or 
during winter.  The presence of deep pools is provided by beaver dams and in so doing, does 
create overwintering habitats as evidenced by the multiple age classes. 

The presence of multiple age classes of White sucker indicates that Palm Creek does provide 
spawning habitat for this spring-spawning species that migrates into suitable spawning areas.  
The lower reaches of Palm Creek could provide spawning for other fish species including 
Northern pike and Yellow perch. 

The minimal winter flows and the habitat type is likely not suitable for Burbot spawning 
which are winter spawners that are also present in Marie Creek. 

5. Fish Passage 

The dam located at the reservoir is likely a fish passage barrier.  White sucker present 
downstream might be resident in the reservoir depending on overwintering suitability.  Since 
three other species with multiple age classes are present in the reservoir, this habitat may be 
also suitable for other species such as White sucker.   

Normally, if White sucker are able to access areas then other spring spawners may also be 
using such habitats for spawning and rearing. 

If fish passage was present some species would likely use these habitats including the 
reservoir for spawning and rearing. 

6. Reservoir - Wetland and Fish Habitat Values 

The reservoir does provide a useful wetland (Class V under the Stewart and Kantrud 
classification system) that provides fish and wildlife values as well as hydrological values in 
sustaining downstream flows.   

8.0 RECOMMENDATIONS 

From the results of the fish and fish habitat assessment on Palm Creek (Marie Creek Tributary), the 
following recommendations are offered: 

 The suitability of the wintering fish habitat reservoir for White sucker and other fish species could 
be assessed during the winter.  The determination of the reservoir as a permanent fish habitat for 
other species could be further assessed. 

 The development of fish passage to the reservoir and upstream areas would allow for potential fish 
habitats to be utilized by existing species that inhabit Palm Creek and some species that inhabit 
Marie Creek.  This would be a benefit to the fish resources. 
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 If fish passage is to be provided it should be designed to pass spawning anguilliform fish species 
as well as providing connectivity for cyprinid fish species. 

 

Please contact EnviroMak Inc. by telephone at (780) 425-2461 (office) or email to 
ray@enviromak.com or kyla@enviromak.com with any questions or concerns. 

Sincerely, 
 
 
 
 
Kyla Walker-Makowecki, M.Sc., QAES, QWAES 
Principal, EnviroMak Inc. 
& 
 
 
 
Ray Makowecki, M.Sc., B.Ed., P.Biol., QAES, QWAES 
Principal, EnviroMak Inc. 
 
Cc:   Chris Skowronski  
   

 
 
Attachments:  Bibliography and Appendices 
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10.0 APPENDICES 

11.1 PHOTOGRAPHS 
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Photograph 1.  Fish and fish habitat assessment of Palm Creek; looking northwest at Site #1 on August 12, 
2013.     
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Photograph 2.  Fish and fish habitat assessment of Palm Creek; looking south at Site #2 on August 12, 
2013.     
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Photograph 3.  Fish and fish habitat assessment of Palm Creek; looking west at Site #3 on August 12, 
2013.     
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Photograph 4.  Fish and fish habitat assessment of Palm Creek; looking east at Site #4 on August 12, 
2013.     
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Photograph 5.  Fish and fish habitat assessment of Palm Creek; looking north at Site #5 on August 12, 
2013.     
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
Photograph 6.  Fish and fish habitat assessment of Palm Creek; looking south at Site #6 on August 12, 
2013.    
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Photograph 7.  Fish and fish habitat assessment of Palm Creek; looking east at Site #7 on August 12, 
2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Photograph 8.  Fish and fish habitat assessment of Palm Creek; looking north at Site #8 on August 12, 
2013.  
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Photograph 9.  Fish and fish habitat assessment of Palm Creek; looking north at Site #10 on August 12, 
2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Photograph 10.  Fish and fish habitat assessment of Palm Creek; looking southeast at Site #11 on August 
12, 2013.  
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Photograph 11.  Fish and fish habitat assessment of Palm Creek; looking east at Site #12 on August 12, 
2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 
 
Photograph 12.  Fish and fish habitat assessment of Palm Creek; looking north at Site #13 on August 12, 
2013.  
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Photograph 13.  Fish and fish habitat assessment of Palm Creek; looking south at Site #14 on August 12, 
2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 14.  Fish and fish habitat assessment of Palm Creek; Reach 1 on September 12, 2013. 
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Photograph 15.  Fish and fish habitat assessment of Palm Creek; Reach 1 on September 12, 2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 16.  Fish and fish habitat assessment of Palm Creek; Reach 1 on September 12, 2013. 
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Photograph 17.  Fish and fish habitat assessment of Palm Creek; Reach 2 on September 12, 2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 18.  Fish and fish habitat assessment of Palm Creek; Reach 2 on September 12, 2013. 
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Photograph 19.  Fish and fish habitat assessment of Palm Creek; Reach 4 on September 12, 2013.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 20.  Fish and fish habitat assessment of Palm Creek; Reach 4 on September 12, 2013. 
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Photograph 21.  Fish and fish habitat assessment of Palm Creek; Reach 5 on September 12, 2013.    
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11.2 AQUATIC AND RIPARIAN VEGETATION IN PALM CREEK ON AUGUST 12, 2013 
 Common Name Scientific Name 

Aquatic Vegetation 

Common duckweed Lemna minor 
Ivy leaved duckweed Lemna trisulca 

Narrow-leaved water-plantain Alisma gramineum 
Giant bur-reed Sparganium eurycarpum 

                               Small-leaf pondweed Potamogeton pusillus 
Sedge Carex sp. 

Arrowhead Sagittaria cuneata 
Water-plantain Alisma sp. 

Arum lilies Arum sp. 
Tufted hair grass Deschampsia caespitosa 

Filamentous green algae Cladophora sp 
Moss Drepanocladus sp. 

Riparian Vegetation 

Red osier dogwood Cornus stolonifera 
Reed canary grass Phalaris arundinacea 

Sedge Carex sp. 
Willow Salix sp. 
Cattail Typha latifolia 

Timothy Phleum pratense 
Canada thistle Cirsium arvense L. 

Marsh marigold Caltha palustris 
Water parsnip Sium sp. 
Slough grass Beckmannia syzigachne 

Tall manna grass Glyceria grandis 
 

 

 

 

 

 

 

 
 
  
 

 




