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11

1.2

INTRODUCTION

General

Lee Maher Engineering Associates Ltd. has been retained by Twin Valley Resort
Ltd. to prepare the Master Drainage Plan for the future country residential
subdivision to be known as Twin Valley Resort by the newly constructed Twin
Valley Reservoir near the Town of Nanton, AB, County of Willow Creek. The
Plan suppoits the Ares

Engineering.

The following issues are addressed in this report:

o Extent and directions of drainage flows,

¢ Discharge conditions,

e Preliminary design of the retention/detention system,

¢ Storm water quality.

Location

The legal description of the land is:
Ptn. of W'/, Section 13-15-26-W4M, and
E'/, Section 14-15-26-W4M

As shown in Figure 1, the study area of about 227.5 hectares is located on the
west shore of the newly constructed Twin Valley Reservoir, about 10 kilometers
east of Parkiand and Highway #2. The Twin Vaiiey Reservoir is a iarge irrigation
reservoir constructed by Alberta Environment. The existing county (TWP) Road
152 bounds the study area on the south, providing an access from Highway #2.
The land east of the study area adjacent to the reservoir is Government of
Alberta property.
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1.3

1.4

Proposed Development

As shown in Figure 2, the proposed development encompasses:
e 172 country residential lots - total 73.76 ha

e Common Area — total 3.03 ha

¢ Internal roads, pathways, and lanes - total 7.50 ha

o Central Lake Park — total 12.03 ha,

e Remainder of Section 13 —total 0.91 ha

o NW % Section 14 —total 64.77 ha

e SW % Section 14 —total 64.77 ha

¢ Range road allowance — total 3.22 ha

Physiography

- The site is located adjacent to a newly created reservoir on the Little Bow River

upland plain, approximately 20 metres above the original river bottom. The
natural escarpment leading to the reservoir bounds the proposed development
on the east. The escarpment slopes towards the reservoir at about 2% on the
north and up to 10% on the south. The site is presently covered with grass with
very little signs of erosion. Further to the south, within the government land, the

escarpment becomes very steep and eroded.

The topography of the site and the surrounding area is gently undulating with
numerous depressions and generally slopes towards the Little Bow River -
Mosquito Creek channels on the east and south.

A geotechnical report was completed by G Tech Earth Sciences in September
2004. Test wells 6 meters deep indicate that an average of 300-mm of topsoil
overlays silty sands, clay till and bedrock, mostly comprised of siltstone.
Groundwater levels were found to be at depths between 2.64 m to 5.90 metres
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below the existing ground level. The test holes locations are shown in
Appendix C.

The fand is not presently being used for agriculture. However, an air photo taken
several years ago (Appendix C) shows that with the exception of the northwest
corner, the site was used for growing crops. Elevation of the site varies from
974m on the east high point to 966m within the natural low, and to 984.50m at
the west high point.

Climatic Conditions

The study area is located in south central Alberta with a semiarid climate,
characterized by hot dry summers and cold winters with little precipitation. The
meteorological data for the Twin Valley Reservoir area applied in the WRMM
model, which is being used to simulate the irrigation system operation in
Southern Alberta, is as follows:
« Average annual evaporation - recorded data for Lethbridge with a factor of
0.94
Lake evaporation 738 mm

Potential evaporation . = 1027 mm

438 mm derived from recorded data for

¢ Average annual precipitation
Vuican with a factor of 1.09

STORM DRAINAGE
The Twin Valley Reservoir has recently been constructed at the confluence of

the Little Bow River and Mosquito Creek. A 22-meter high earth dam is located
about 5 km south east of the study area. A copy of the Reservoir Area Plan
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prepared by AMEC Earth and Environmental Ltd. is included in Appendix C. The
water level elevations for the reservoir are as follows:

e Full Supply Level (FSL)= 964.8 m

¢ 100-year flood level =065.7m

e 1000-year flood level =967.3m

The general drainage system in the vicinity of the proposed Twin Valley Resort
development is shown in Figure 3. The major drainage features and their

1ese are:

drainage basins ar

« Basin A Existing parcel presently contributing receiving runoff to the
Twin Valley reservoir, area of 37.2 ha.

e Basin B Central depressional area which discharges to the Mosquito Creek
(presently Twin Valley Reservoir) through the existing culvert, area
of 120.8 ha.

The existing 750mm diameter CSP culvert in TWP Road 152 is
partially filled with soil, indicating the actual level of ponding in the
slough when the discharge to the south occurs. The surveyed
elevations of the culvert are as follows:

N INV = 966.33

S INV =966.39

e BasinC Northwest parcel, which contains a creek that flows intermittently,
drains depressional lows west of the study area. The northwest
corner of the study area drains to this creek, area of 37.9 ha.

e BasinD Southwest parcel which is self-contained, with no discharge route.

it drains the southwest corner of the site, area of 32.3 ha.
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Post Development Drainage

The proposed drainage system for the Twin Valley Resort development is shown

in Figure 5. The following assumptions were developed for the future storm

drainage design:

1)

2)

3)

4)

5)

6)

7

The proposed Central Lake Park located within an existing low area, will
receive the runoff from the majority of the residential development, from
the land set aside for effluent irrigation and from the portion of the

Two proposed storm ponds connected by a brook, to be constructed
within the Central Lake Park, will provide water quality enhancement
within their permanent volumes. A circulation pump will circulate the
water flow between these two storm ponds, thereby aerating the stored
water.

The runoff resulting from up to a 100-year storm will be stored within the
Central Lake Park above the permanent ponds and the adjacent land,
which will create “active storage”.

The excess runoff from active storage will discharge through the existing
culvert at the pre-development rates based on the pre-development
drainage boundary and the actual capacity of the existing culvert.

A control structure will be constructed upstream of the existing culvert to
restrict the fiow to the pre-development flow rate.

Runoff from the Effluent lrrigated Land, which may contain elevated
nutrient contents, will pass through a wetland before entering the storm

A cutoff ditch will be constructed along the proposed drainage boundary
between the Effluent Irrigated Land and the Intermittent Creek to prevent
any overland runoff or subsurface flow generated by the effluent irrigated
area from entering the existing watercourse in the northwest. The flow will
be directed to the wetland.
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8) The western portion of the Reserved Land will continue discharging to the
existing Southwest Slough.

9) The proposed residential development will drain overland through roads,
paths and lanes to the proposed storm ponds in the Central Lake Park.
The flow depths and velocities will conform to the AENV standards.

10) Drainage from the backyards adjacent to the reservoir is proposed to
drain to the reservoir as overland drainage.

DESIGN CRITERIA & METHODQLOGY

The following calculations will be performed in order to provide flood protection,
improve the quality of storm water leaving the development and to determine the

required water to supplement the existing storm pond.

a)

b) .

c)

d)

e)

Determine the pre-development 100-year discharge rate based on the
natural drainage boundary of the Central Parcef and the existing natural
storage within this catchment.

Calculate the detention volume required for a 100-year storm.

Calculate the permanent pond volume required for water quality
enhancement purposes.

Determine the size of the natural wetland and the cutoff ditch for the
Effiuent irrigated Land.

Determine the annual hydrologic water budget using the evaporation and
precipitation data and input this data into the Qualhymo model.
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4.1

4.2

4.3

COMPUTER MODELLING
Model Applied

A hydrologic analysis to determine the required volume of detention in the storm
ponds was carried out in accordance with the Alberta Environment Stormwater
Management Design Guidelines. The INTERHYMO computer program, of a
single event storm model, was used in calculations of active storage volumes,

[ Ry |
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developed area.
Design Storm

The Chicago distribution design storm was applied in the modelling. The storm
frequency and duration used varied according to the modelling purpose:

e 24-hour duration, 100-year return period storm in dry storage volume required
e 24-hour, 2-year return period storm in permanent pond storage volume

required

The IDF data for the Nanton area was obtained from the “Rainfall Frequency

Atlas for Canada”, 1985 and the following values were used in the development

of the design storm for the study area:

+ 100-year, 24 hour storm ~ total rainfall 89.35 mm, (Calgary, 88.4 mm), design
storm for Calgary was used

e 2-year, 24 hour storm — total rainfall 41.8 mm (Calgary 37.2 mm)

Model Parameters

The input data for the Interhymo model includes drainage areas and land surface

characteristics. The model parameters were selected as follows:
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4.3.3

Drainage areas

The division into drainage subcatchments to calculate the active 100-year

storage volume and the permanent pond volumes is marked on Figure 5. The

pre-development catchment boundaries. are marked in Figure 4. The summary

of drainage areas used in pre and post-development modelling are summarized

in Table 4.1.

lmamamsiniianana Datia
WIPSIVIVUSIITOS nauv

Residential development:
Average lot size = 4050 m?, (1 acre)

Average area of building + ¥ of adjacent road + parking space = 500 m?

Total imperviousness ratio (TIMP) = 0.12
Directly connected area XIMP = 0.05

Road allowance:
Total width = 15m
Paved width = 7m
Total imperviousness ratio (TIMP) = 0.47

Directly connected area XIMP = 0.47 as the roads will be of dished type

Lanes and pathways: TIMP =047, XIMP =0.20

Bottom of permanent pond: impervious, TIMP = XIMP = 0.99

CN Value

The geotechnical report as completed by G Tech Earth Sciences Corp in

September 2004, describes the soils as follows:
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4.3.5

below existing ground levels.

Following the SCS TR 55 the Hydrologic Soil Group was assessed as
moderately to high pervious “B”. The corresponding CN value is 61 for AMC ||
{antecedent moisture condition) and for iawn and iral vegetation cover in
good condition. As the imperviousness ratio for one acre residential
development sites is too low to use the modelling subroutine for urban land
“Standyd” of the Interhymo Model, the “Nashyd” subroutine was used with the

CN increased to 68 (SCS TR 55).
The CN value for the Central Lake Park Area was increased to 64, as in this area

the soils are expected to be less pervious. This applies to the low portion of the
Effluent Irrigation Lands, resulting in a general CN increase to 64.

Initial Abstraction

Impervious surface la =1.6 mm

Pervious surface la was calculated using the Should equation la = $**° | 16.4
mm for pasture and lawns, 13.9 mm residential lots.

Model Schematic

The schematic for storm pond volume calculations is included in Figure 1-A in

Appendix B.



















































































































