WHEREAS

| WHEREAS

WHEREAS

TOWN OF CHESTERMERK
. BYLAW 2003-604/1

PROVINCE OF ALBERTA

BEING THE SOUTH EAST CHESTERMERE AREA STRUCTURE
PLAN

pursuant to the provisions of the Municipal Government Aci, Chapter 26,
Revised Statutes of Alberta 2000, and amendments thereto, the Council of
the Town of Chestermere in the Province of Alberta (hereinafier called the
Council) may adopt an Area Structure Plan, which provides a framework for
subsequent subdivision and development of an area of land within its
Municipal boundaries.

the Council did direct the preparation of an Area Structure Plan for all of
Sec.2, Rge.28, Twp.24, W4M and the northerly 66 feet of that portion of the
N.W. ¥ which lies to the east of the subdivision on Plan 29310 to the N. of
parcel “A” on Plan 3713FJ and the N.W. of the canal right of way on Plan
IRR 62.

an Area Structure Plan has been prepared under the direction of Council.

NOW THEREFORFE the Council hereby enacts as follows:

1. This Bylaw may be cited as the “South Fast Chestermere Area
Struciure Plan™.

2. The South East Chestermere Area Structure Plan being Schedule “A”
attached hereto and forming part of this Bylaw.

3. This Bylaw comes into full force and effect on the date of third and
final reading.

FIRST READING PASSED THIS 17" DAY OF __ MAY  ,2004.

SECOND READING PASSED THIS __ 6™ DAY OF ___SEPTEMBER _, 2005.

THIRD READING PASSED THIS 6™ DAYOF __ SEPTEMBER 2005
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SOUTH EAST CHESTERMERE AREA STRUCTURE PLAN

INTRODUCTION
GENERAL PROCESS AND DOCUMENT HIERARCHY

The following synopsis provides an overview of general planning documents and
processes common to many municipalities. The S.E. Chestermere Area
Structure Plan, if approved, would come into effect through By—law 2003-604/1.

The following table outlines the general structure and hierarchy of planning

documents.

MUNICIPAL GOVERNMENT ACT (MGA)

Provincial Legislation

CHESTERMERE MUNICIPAL DEVELOPMENT PLAN

Established under the MGA
Adopted by by-law

Land Use By-Law
(LUB)
Adopted by by-law

Intermunicipal
Development Plan
Adopted by by-law

Area Structure Plan
(ASP)
Adopted by by-law

Adopted
Municipal Policies

A Municipal Development Plan (MDP) sets out general development
policies for an entire municipality. The Town of Chestermere’s Municipal
Development Pian (MDP) ‘identifies important issues for the Town and
sets out policies to direct growth, development and redevelopment...over
the long term.” The MDP is general in nature and pertains to the
munhicipality as a whole.

An Area Structure Plan (ASP) takes direction from the Municipal
Development Plan, and outlines general development guidelines and
policies for a specific area within a municipality. The East Chestermere
Area Structure Plan deals with lands as outlined in Figure 2 (Plan Area).
The intent of the ASP is to provide general policy direction and guidelines
for the indicated Plan Area as set out in the Municipal Government Act.
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Section 633 of the Municipal Government Act, as amended, states that the
purpose of an Area Structure Plan is to provide a framework for
subseguent subdivision and development of an area of land in a
municipality. Specifically, it states that

An area structure plan must describe

the sequence of development proposed for the area,

the land uses proposed for the area, either generally or with respect
to specific parts of the area,

the density of population proposed for the area either generally or
with respect to specific parts of the area, and

the general location of major transportation routes and public

utilities

W M

The planning and development of a new community follows the general hierarchy
and process outlined below, although each municipality will follow its’ own
established process.

Approval of an Area Structure Plan:

Adopted by Council through by-law, the ASP establishes general
guidelines for future applications for land use and subdivision. The
process of approval of an Area Structure Plan includes three readings of
the by-law. Council will generally give first reading in order to initiate the
process (allowing the plan to be circulated, reviewed and discussed). A
public hearing is then held in accordance with the Municipal Government
Act. Council may give second reading with requested amendments and
conditions; and third and final reading of the by-law is given in approval of
the plan. The approval of an area structure plan does not automatically
change the existing land use of the area subject to the plan. A separate
application (see below) is required for re-zoning.

Approval of Land Use:

Adopted by Council through by-law, usually in response to an application
made by a landowner to change the land use on a parcel of land. The land
use applied for should correspond to a specific category set out in the
Land Use By-law or through a Direct Control By-law (by-law established
for a piece of land that does not fit into a category in the Land Use Bylaw
with its own specific set of circumstances and allowances). A similar
process to the approval of an Area Structure Plan is followed (a public
hearing and three readings are required to approve the by-law). Council
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will generally follow the guidelines set out in the Area Structure Plan in
assessing whether or not a particular application for land use is feasible
for a particular area.

Approval of Subdivision:

Reviewed by the designated approving authority in place for the
municipality, a subdivision application will go through a process which
examines specific development items such as lot sizes, site servicing,
fencing, specific locations and sizes of roads, utility rights of ways, and
other issues the municipality deems as relevant. The conditions of
approval for subdivision are included within the Development Agreement,
a contract between the developer and municipality that establishes
specific requirements of the development.
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SETTING

The Town of Chestermere is a rapidly expanding municipality with approximately
8,300 residents as of 2005. lts growth rate over the past several years provides a
strong indicator of its attraction as a residential district. With a population
increase of 72% since the year 2000 and building permits increasing by 112% in
the same time period, new communities have contributed to the identity of the

Town as a desirable place to live.

In anticipation of continued growth, Council has adopted the South East
Chestermere Area Structure Plan as a guide to facilitate future development in a
logical, planned, and economical manner.

This Area Structure Plan is adopted in accordance with the provisions of the
Municipal Government Act and the objectives of the Chestermere Municipal
Development Plan. It provides guidelines in establishing future land uses for
residential and open spaces, as well as a framework for the provision of
transportation and servicing related to the development of such uses within the
subject lands.

HISTORY

The Town annexed the lands contained within the South East Chestermere Area
Structure Plan in 1996, in anticipation of continued urban growth. Berrien &
Associates made an application for an Area Structure Plan in the fall of 1997 for
the north 65 acre piece only. During the course of the application, the lands
changed ownership and new owners inherited the existing application and ASP.
The application lapsed in the fall of 2000, and it was understood that Council
wished to see an Area Structure Plan brought forward with the cooperation of all
landowners within the Study Area. Subsequently, it took some time to ensure that
all landowners were ready or able to proceed, and a new application for an Area
Structure Plan was made in the fall of 2003,

Although the 1997 application lapsed, meetings were held with Town staff,
consultants and Council prior to as well as after the expiry date of the by-law.
Information and guidance obtained from those meetings, as well as input from
open houses, and meetings with a residents’ ad hoc committee, were used fo
guide the creation of the current South East Chestermere Area Structure Plan.
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1.0 OBJECTIVES
PLAN OBJECTIVES

1.1

1.2

The South East Chestermere Area Structure Plan establishes policies for
growth management of the Plan Area in accordance with the following

objectives:

1.1.1

1.1.2

1.1.3

114

To provide a framework for development within the Plan Area that
allows for growth to occur in a sustainable and comprehensive
manner while recognizing the character and uses within the existing

community;

To outline land use patterns, transportation networks, open spaces
and public utility systems that addresses the needs of current and
future development within the Plan Area;

To propose guidelines for population densities within the Plan area,
and provide a phasing plan to allow development to occur in
stages;

To establish a framework to review and evaluate the feasibility and
appropriateness of any redesignation, subdivision and/or
development proposal within the Plan Area.

PLAN AREA — LOCATION AND OWNERSHIP

The subject lands for the South East Chestermere Area Structure Plan

~ (ASP) are located in the southeast part of the Town of Chestermere (Figure
1). The Plan Area contains approximately 101.6 hectaresz (251.08 acrest)
and is illustrated in Figure 2.

Ownership of the Plan Area is divided amongst several landowners; a
detailed description is included in Appendix 4.



SOUTH EAST CHESTERMERE AREA STRUCTURE PLAN

2.0 BACKGROUND
2.1 PHYSICAL FEATURES

211

212,

Natural Environment

General natural features and topography are illustrated in Figure 3
and summarized below.

The lands are generally flat with a gentle slope down towards the
southeast. The majority of the area is pastureland. Soil and
groundwater conditions have determined the site to be suitable for
development. A slight depression exists on the east boundary
towards the north end of the site adjacent to Lake Ere Estates.

The lands on the south end of the ASP area is currently planted in
nursery stock and operates as a tree farm. A small man-made pond
exists on the property, as indicated in Figure 3. The lands are
suitable for residential development.

Built Environment
Existing and Adjacent Development -

The Plan Area is adjacent to areas comprised mainly of residential
and agricultural districts. Land uses to the north, to the north-east,
and to the west of the Plan Area are predominantly residential with
a greater mix of agricuttural lands bordering along the south-east in
the M.D. of Rocky View.

Three existing residences are scattered throughout the Plan Area
and a tree farm operation exists at the southernmost 40 acres of
the Plan Area. General locations of the residences and the tree
farm are outlined in Figure 4.

Existing surrounding land use districts are depicted in Figure 5.
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2.2 EXISTING UTILITY INFRASTRUCTURE

2.2.1

Sanitary Sewer

Sanitary services to the Town of Chestermere are received from

* the City of Calgary. Existing sanitary mains are shown in Figure 6.

222

223

One 200 mm sanitary sewer exists in East Lakeview Road along
the northern boundary of the Plan Area. This system is
approximately 5.0 metres deep. It flows by gravity to existing mains
in East Chestermere Drive and ultimately to Lift Station # 3.

The Town's sanitary trunk system consists of 200 mm. and 250
mm. gravity mains installed at grades ranging from 0.25% to 1.0%,
plus lift stations where required. The Town’s Lift Station Report has
identified those lift stations which may require upgrading and the
point at which the upgrades may be required, depending on
development levels.

Storm Drainage

The Plan Area is identified as Catchment Area #3 in the Town’s
Master Drainage Plan. The natural drainage is from North to South
and from West to East, with low areas in the East third of the
property. No significant drainage course exists.

Water Distribution

Water service is available at East Lakeview Drive to the north,
Sandpiper Lane to the south and East Chestermere Drive and West
Chestermere Drive to the west. Any servicing to the Plan Area will
require extensions to these mains.

The water distribution system for the Town of Chestermere is
supplied from the City of Calgary. The Town's system at present
will require upgrading to accommodate future development. Off-
site levies and development charges for tying into the Town’s
system will be set to recover the required upgrades.

Existing water services are shown in Figure 7.
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POLICIES

3.1 LANDUSE

The policies in this section refer to general land uses within the Plan Area. The
land uses depicted within this Plan are meant to serve as guidelines for future
development. Therefore, the land uses set out are listed generically as
‘residential’ or ‘commercial’ rather than referring to specific land uses as listed
under the Land-Use Bylaw. Muiti-family housing is identified at the ASP stage in
conformance with the Town of Chestermere’s Municipal Development Plan.

The approval of this ASP will not change existing land uses. Landowners within
the Plan Area must apply for re-designation through a separate process in order
to change their land use. The re-designation process will include a public hearing
and three readings from Council to pass a by-law allowing for a land use change.

Subdivision of lands occurs as a separate process from fand use. This process
ensures, among other things, that the subdivision meets specific criteria, such as
lot sizes, areas and widths, as listed in the Land Use By-law.

3.1.1 The predominant land use within the Plan Area shall be residential
in the form of both single family detached and multi-unit housing
with a small commercial component placed centrally within the Plan
Area. Figure 8 establishes general guidelines for appropriate future
land use patterns within the Plan area.

3.1.2 An amendment to the Town of Chestermere’s Municipal
Development Plan removing the current proposed industrial
designation is required to bring it into alignment with this Area
Structure Plan.

3.1.3 A Direct Control Land Use District will be established in the Land
Use Bylaw to accommodate a minimum lot width of 22.86 metres
(75°) on lots fronting East Lakeview Road as indicated in Figure 8.
Provisions for this district will include specific requirements of side-
attached garages and shared driveways.

3.14 A Direct Control Land Use District will be established in the Land
Use Bylaw to accommodate larger estate style lots in the range of



Redesignation

Subdivision

3.1.5

316

3.1.7

3.1.8

3.1.9

3.1.10
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18.28 metres (60’) to 22.86 metres (75') lots backing onto the
existing Lake Ere Estates development as indicated in Figure 8.

When reviewing applications for redesignation, Council shall

consider the proposal in accordance with land uses outlined in
Figure 8 and applicable provisions of this Plan.

Notwithstanding the provisions of 3.1.1 and 3.1.5, certain lands
within the Plan Area may differ from the identified land use due to
on-site conditions or serviceability issues.

Where an application for redesignation proposes a land use not
contemplated by this Plan or in the opinion of the Municipality is not

_in conformity with this Plan, the Municipality may:

(i) Require an amendment to the proposal to bring it into
conformity to this Plan;

(i)  Refuse the proposal, or

(i) Amend this plan.

Pursuant to policy 3.1.6, when considering the appropriateness of a
plan amendment, the Municipality may require the proponent to
submit, in support of the amendment, an Outline Plan and/or other
studies deemed appropriate by the Municipality.

When considering applications for subdivision approval, the
Municipality should evaluate tentative plans for subdivision in terms
of the following considerations:

(i) Conformity to the principles in this Plan, which may
necessitate an amendment to this Plan.

(iiy  The serviceability of the proposed subdivision.

(i)  The design of the proposed road system having regard for
Town municipal engineering standards and integration with
the existing road network.

Traffic counts may be required as a condition of subdivision

- approval to prove that the environmental design guidelines of East
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3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16
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Lakeview Road and East Chestermere Drive will not be exceeded
by the particular phase under review for approval.

In accordance with the Town of Chestermere MDP, multi-unit
residential land uses are considered appropriate within the Plan
Area subject to the provisions of this Plan.

Figure 8 identifies areas within the Plan Area generally considered
appropriate for multi-unit residential land uses.

All multi-unit development within the Plan Area must be
accommodated within a Direct Control District to be added to the
Land Use Bylaw. Specific requirements will include direct street
access for each unit. Pictorial examples of various townhouse
styles have been included in Appendix 5 to serve as general
guidelines to development.

Applications for redesignation and /or subdivision that propose
residential multi-unit land uses should be considered pursuant to
Figure 8 and attendant plan policies.

Notwithstanding policy 3.1.12, where the Municipality considers
specific lands within the Plan Area that have not been identified for
multi-unit residential land uses, to be appropriate for subdivision to
accommodate multi-unit residential uses, an amendment to this
Plan shall be undertaken. ‘

When considering applications for multi-unit subdivision approval,
the Municipality should evaluate tentative plans for subdivision in
terms of the following considerations:

(iv)  Conformity to this Plan, which may necessitate an
amendment to this Plan;

(v)  The serviceability of the proposed subdivision;
(vi)  Efficient placement of the multi-family site with regards to

traffic volumes as they affect the capacity of the existing
roadways, traffic flow and pedestrian safety;

-10 -
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District

3.1.21

3.1.22
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(viiy  Provision of adequate parking to current Town of
Chestermere standards.

In accordance with the Town of Chestermere MDP, provision has
been made for a 3 acrex commercial component to be included in
the Plan Area, located adjacent to the multi-unit housing as shown

in Figure 8.

Depending on local and market demand, the commercial
component may accommodate mixed uses, such as local
commercial and/or residential uses. Council will consider the details
of such uses when land use is applied for on this site.

The design and scale of development on the commercial site must
implement a level of architectural detail and landscaping that
complements the character of the surrounding community.

The proposed Special Recreational site as shown in Figure 8 will

be used for active recreational activities (e.g. soccer fields) and ,
pastureland. This area is expected to provide amenity value to the
community.

The exact size and location of the Special Recreational site will be
finalised at time of land use and subdivision application.

The Special Recreational site will provide a pedestrian links within
its boundary, extending towards the MSR parcel to the North and
the storm water ponds to the East. The location and alignment of
the link will be determined during the outline plan process.

3.2 PHASING

The order of anticipated future development is outlined generally in this Plan.
Specific information relating to phasing outlines, lot sizes, number of lots per
phase, etc., are dealt with in increasing detail through the re-designation, outline
plan and subdivision processes.

3.2.1

A phasing sequence has been established in Figure 9 to facilitate
development according to servicing availability and requirements.
Development of lands within the Plan Area and the associated

-11-
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proposals for re-designation and subdivision is expected to proceed
in accordance within this sequence of priority.

Development on the 40 acre piece currently operating as a tree
farm is expected to occur as the final phase in the overall Plan

Area.

Notwithstanding the provisions contained in 3.2.1, Council will
consider applications for land use and subdivision that differ from
the identified sequence of phasing due to on-site conditions,
serviceability issues, or other conditions deemed reasonable by
Council.

The Special Recreational District portion included in Figure 9 as
part of the initial phasing assumes development of that piece for
recreational purposes only. Any future development of that piece
for residential or other purposes is not anticipated and does not
form part of this Plan.

3.3 DENSITY

3.31

3.3.2
3.3.3
3.34

335

Single detached family dwellings shall be the predominant form of
housing in the Plan Area; however, a variety of housing shall be
encouraged.

Overall density shall be in the range of 9 units per hectare (4 units
per acre). |

Specific areas may be approved for higher or lower density
provided the overall density guidelines are maintained.

Higher densities in the 'range of 44.47 units per hectare (18 units
per acre) will be allowed for multi-unit housing.

Density variations to accommodate semi-detached bungalow

housing an cul-de-sacs will be considered at the discretion of
Council.

-12.
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3.4 GENERAL DEVELOPMENT GUIDELINES

The guidelines in this section relate to overall intent in general terms. Specific
architectural guidelines and their application to the development will be examined
in further detail through the land use and subdivision processes.

3.4.1 Proposed structures should be sensitive to the scale and
proportions of adjacent development in order to achieve
compatibility in terms of size and overall massing.

342 Dwelling units should be grouped according to similar
characteristics in terms of size and scale.

3.5 _MUNICIPAL RESERVE (MR) / SCHOOL RESERVE (MSR)

The Town of Chestermere, through their MDP, is a strong proponent of parks
and open space. The Town will ensure that the maximum reserve of 10% is
dedicated in this development. The parcel sizes, outline and dedication of these
lands will be dealt with in increasing detail through the land use and subdivision

processes.

3.5.1 In order to provide for the recreational needs of the public, the
dedication of park space (MR) shall be encouraged and cash in lieu
of reserve lands for park space shall be discouraged. General
locations for open spaces are indicated in Figure 10.

3.5.2 Individual land owners within the Plan Area must either provide
their proportionate share of the required (10%) municipal reserve or
reach an agreement with adjacent property owners to consolidate
reserves.

3.5.3 Provision of MR at the north end of the Plan Area should be
complimentary and not duplicative to the amenities located in the
- reserve parcel known as Triangle Park at the mtersectlon of East
L.akeview Rise and East Chestermere Drive.

3.5.4 Pedestrian access in the form of sidewalks or pathways should be

provided to link municipal reserve parcels to any municipal school
reserve parcels.

-13 -
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Access points to the pathway located behind the proposed Direct
Control district fronting East Lakeview Road shall be provided.
Suitable locations for access will be determined at the outline plan

stage.

Any pathway design or alignment along the north side of the canal
should be carried out in consultation with the Western Irrigation

District.
A north/south pathway must be provided between Township Road
241 and East Merganser Drive.

Tot lots shall be provided at a ratio of one lot per 20 hectares (50
acres) of development within the Plan Area as per the Town of
Chestermere requirements.

. When considering proposals for redesignation and/or subdivision,

the Municipality should encourage the provision of reserve lands in
a planned and well-designed manner that places an amenity value
on the dedicated lands.

Municipal Reserve will be credited to the freeboard areas only of
the storm ponds within the Plan Area. The freeboard area is
defined as the area that is above the 1:100 year storm event
storage requirement. (The weir in the control structure controls the
water level so that this freeboard area is maintained.)

Pursuant to the Chestermere Municipal Development Plan, a 4.8
hectare (12 acre) school site shall be provided in the general
vicinity indicated within Figure 10. The final alignment of the parcel
will be set at time of subdivision approval.

Any municipal school reserve site must have direct access from a
collector standard road.

-14 -
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3.6 TRANSPORTATION

The South East Chestermere ASP area covers approximately 251 acres, and
when fully developed, is expected to accommodate anywhere from 980 to 1010
single detached and muiti-family residential units. This new community is
designed with the input of qualified traffic consultants to ensure that upgrades
and additions to the existing road network occurs in a timely manner, allowing for
the traffic generated by this new development to be properly distributed within the

permitted road capacities.

Urban Systems Ltd. was contracted to prepare a traffic study to properly assess,
prepare for, and manage the associated traffic impact that this new community
would have on the existing infrastructure. Some crucial points that were required

of this study were to:

» Assess the impact of the new residential units on the existing road
network;

» ldentify points at which upgrades to the existing infrastructure would be
required to ensure that additional traffic volumes would be properly
accommodated; and '

e Establish a program to monitor traffic growth to ensure that the capacities
of existing roads are not exceeded, and that the projections made in this
traffic study in terms of densities, traffic distribution and movements match
actual development as it occurs.

The completed study encompasses all these points and provides a workable
proposal to ensure that development of the Plan Area proceeds in a responsible
and controlled manner that limits the rate of growth in relation to traffic capacities.

A summary of the primary findings and recommendations from the Urban
Systems study follows below. The detailed report, including the supporting and
background data can be found in Appendix 1 of this Area Structure Plan.

One of the objectives was to establish a schedule that would ensure that the
necessary road improvements would occur prior to any development of
residential units that would exceed existing road capacities.

The existing road network was assessed for current volumes, existing capacities
and expected future traffic loads. Additional traffic volumes that were anticipated
for approved developments in the area were added to the background traffic
volumes, and included in the existing capacities. Although some of these

-15-
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developments have not been completed, the traffic volumes at full build-out have
been used in establishing the background (existing) traffic for this Plan Area.
Updated traffic counts were taken in March of 2005 and incorporated into the

study.

Development thresholds were determined based on the evaluation of the existing
volumes against the capacities of the existing infrastructure. It was determined
that the existing infrastructure can accommodate up to 525 dwelling units before
additional infrastructure or upgrades are required. The limiting factor for
development prior to upgrades is the vehicle per day (VPD) indicated by the
Environmental Design Guidelines (EDG) of East Lakeview Road and East
Chestermere Drive (independent of that section north of the fire hall and south of

Highway 1A).

The Town of Chestermere also commissioned an independent transportation
study with similar terms of reference, examining impacts specifically related to
the South East Chestermere ASP Area. The findings of this study correlate
closely with the findings by Urban Systems.

The following policies shall apply to the roadway system for the area:

3.6.1 In accordance with the Municipal Government Act, Figure 11
outlines the proposed general locations of major transportation
routes within and adjacent to the Plan Area. Minor residential
routes outlined in Figure 11 are conceptual only and subject to
change without requiring an amendment to this Plan. Final
alignment of these residential routes will be approved at time of
subdivision.

3.6.2 Proposed transportation upgrades will occur in accordance with the
Transporiation Study prepared in conjunction with this plan.
(Appendix 1).

3.6.3 A twa lane internal collector standard road is required through the
Plan Area as indicated in Figure 12 to assume primary traffic flows
generated by new development according to the following
provisions:

(i) Development of the collector road may be completed in
stages, each stage corresponding with those portions of the

- 16 -
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road within or adjacent to their related phases as indicated in
Figure 13;

(i) Completion of the collector road linking the north boundary
(Twp. Rd. 241 and East Lakeview Road) to 148" Street must
occur such that the Environmental Design Guidelines of East
Lakeview Road and East Chestermere Drive (independent of
that section north of the fire hall and south of Highway 14)
are not exceeded,;

(i Traffic counis may be required at each subdivision phase to
determine the existing and residual traffic capacity, to be
used by Town Council to establish an appropriate schedule
for completion of the collector read.

3.64 A paved access south of the Plan Area should be in place to
accommodate southbound vehicular traffic generated by new
development within the Plan Area prior to the Environmental
Design Guidelines of East Lakeview Road and East Chestermere
Drive (independent of that section north of the fire hall and south of
Highway 1A) being exceeded.

3.6.5 A concept for the intersection design required at the north end of
the Plan Area is provided in Figure 13. Construction of this
intersection must occur with the initial phase of development.

3.6.6 Safety measures for the school site will be developed in further
' detail at outline plan / re-designation and subdivision stages.
General measures of precautions may include:

(i) Designated drop off locations for parents;

(i) Designated drop off locations for school buses;

(i}  Curb extension at the intersection with the commercial sits;

(iv) Pedestrian crossing signage at the commercial site
intersection;

(v)  Sidewalks on both sides of the street along the municipal

reserve site fronting onto the collector road.

3.6.7 Accessibility to any schoo! sites in the Plan Area shall be to the
satisfaction of the Town of Chestermere and in consultation with
the appropriate School Division.



SOUTH EAST CHESTERMERE AREA STRUCTURE PLAN

3.6.8 The Plan Area must include a road right-of-way connection to the
M.D. of Rocky View.

3.6.9 The provision of a Construction Traffic Mitigation Plan will be a
condition of approval for every subdivision application made within
the Plan Area.

3.6.10  The local road network shall be developed to minimize long term
maintenance costs.

3.7 SERVICING

This section outlines policies relating to the general location and provision of
utilities. Detailed engineering relating to specific servicing issues are submitted
and examined in increasing detail at the land use and subdivision processes.

3.7.1 All development within the Plan Area shall be fully serviced through
' municipal water, storm, and sanitary sewer systems.

3.7.2 All utilities are to be designed and installed in accordance with
- accepted engineering practices, and shall be satisfactory to Council
and/or its designated approving authorities.

373 Cost sharing agreements amongst the individual property owners
within the Plan Area must be in place for site servicing and roadway
construction prior to the approval of any subdivision application.

3.74 Off-site levies or acreage assessments to recover the costs of
providing major public utilities will be imposed by the Town in
respect to land that is to be developed or subdivided, and which
has not been previously subject to an off-site levy. These levies
shall be assessed on a gross developable acreage basis, pursuant

to the relevant sections of the- Municipal Government Act.

3.7.5 Storm water servicing will be provided in accordance with the Storm
Water Management Study (Appendix 3) prepared in conjunction
with this plan. A general outline of storm ponds is shown in Figure
16. '

-18-
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3.7.8 Storm water discharge rates and all storm water discharge into the
canal shall be to the satisfaciion of the Town of Chestermere and
the Western Irrigation District and shall be compliant with all current
agreements.

3.7.7 Storm water collection systems should be designed as either an
underground piped system or an overland flow discharge system
into the drainage canal.

(i) Shorit-term storm water management by evaporation ponds
will be considered as an interim sclution between phases.

3.7.8 The provision of view cerridors from the collector road into open
space provided by storm water features will be addressed during
the outline plan process. :

379 Sanitary servicing will be provided in accordance with the
Engineering Servicing Report (Appendix 2) prepared in conjunction
with this plan. A general layout is shown in Figure 14.

3.7.10  Water distribution will be provided in accordance with the
Engineering Servicing Report (Appendix 2) prepared in conjunction
with this plan. A general layout for the distribution system is shown
in Figure 15.

3.7.11  Shallow utilities will be provided through the extension of existing
facilities offsite.

3.7.12  Phase | Environmental Site Assessment, Historical Resources
Impact Assessment, and applicable Geotechnical Reports must be
completed as a condition of approval for any subdivision application
within the Plan Area.

-19 -
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CONCLUSION

The Southeast Chestermere Area Structure Plan (ASP) provides a reference for
Council in planning for future development in this area.

The Plan allows for the growth of residential communities that are compatible
with the existing residential use in the area, while providing additional open
space, linear parks, a pedestrian network and a school site to the Town of
Chestermere. All housing within the community will be controlied by architectural
guidelines to create a sense of identity within the new communities as well as
maintain aesthetic value to the area as a whole.

Concurrent or subsequent applications for land use and subdivision should be
assessed with consideration to the policies contained within this Plan.

-20 -
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\ Tolephone: 403 3011163 Foxt 4030011374 URBANSYSTEMS,

September 7, 2005 : -File: 2630.0001.15

GLB Planning Ltd.
113-2060 Pegasus Way NE
CALGARY AB T27Z 3K6

Attention: Grace Lui
RE: SOUTHEAST CHESTERMERE ASP - TRANSPORTATION REVIEW UPDATE

This transportation planning review letter is in support of the Southeast Chestermere Area Structure Plan
(ASP). The purpose of this review is to identify the impact of the development traffic on the existing and
future road networks, and this letter documents the following findings from the review.

Executive Summary

o  During the initial phase of development, the entire length of the internal collector road will be
constructed and half of the width paved between Township Road 241A in the north and the WID
canal in the south. In addition, the new canal crossing will be constructed and the collector road
extended to Range Road 282. A southern paved route between Lake Chestermere and Glenmore
Trail will also be completed through the MD of Rocky View utilizing Range Road 282, Township Road
240 and Range Road 283.

e  This infrastructure is not required to support the initial stages of development in the Plan Area.
Analysis indicates that between 150 dwelling units and 525 dwelling units can be developed in the
Plan Area bafore the proposed level of infrastructure is required.

e  Background traffic volumes include updated existing traffic counts obtained March 15" 2005,
development traffic from the approved Shannon Lands, and development traffic from the 12 acre
infill site south of the Shannon Lands. Traffic-signals are warranted at both the Highway 1A/East
Chestermere Drive intersection and at the Highway 1/Range Road 281 intersection to accommodate
these existing background traffic volumes. '

e  Installation of traffic signals at the East Chestermera Drive/Highway 1A intersection is recommended
with the background development of the Shannon Lands and the 12 acre infill (approximately 128
single family residential dwelling units).

o  Installation of traffic signals at the Highway 1/Range Road 281 intersection is not warranted with the
background development of the Shannon Lands and the 12 acre infill (approximately 128 single
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family residential dwelling units) under the Alberta Transportation Traffic Signal Warrant Analysis.
However, installation of traffic signals is recommended to resolve any intersection safety concerns.

e Based on anticipated daily traffic volumes at Full Build-out of the ASP area with the improved road
network, the south end of the internal collector should be built to a primary collector standard from
the intersection with Range Road 282 to the first intersection north of the canal.

Introduction

The approximately 252 acres of development area are located In southeast Chestermere, south of
Township Road 241A, east of East Lakeview Drive, and north of the CN Rail. The land north of the canal
is all planned for development within the 1 to 10 year time frame. The portion of the Plan Area south of
the canal is currently a tree farm and is slated to begin development after full build-out of all lands north
of the canal. The estimated existing daily traffic volume along East Lakeview Road and East Chestermere
Drive shown in Figure 1 are based on count information obtained on March 15, 2005. The remaining
existing daily traffic volumes were factored from data within the Southeast Chestermere Transportation
Planning Study by Morasch Transportation Ltd., March 28, 2000.

Road Network

Existing Road Capacities

Table 1 summarizes the updated existing daily traffic volume, obtained on March 15" 2005, at key
reference points through the study area and identifies the allowable daily traffic volume based on the
existing roadway classification. Refer to Figure 2 showing the locations of these reference points in the
study area.

Table 1
Existing Roadway Volumes and Classification
Roadway (Reference Point) Road Class Aliowable Daily Volume Existing Daily Volume
vpd vpd
= ——— - — e S 1 ./ E—
East Chestermere Drive
(At the park) Rural Collector < 6,500 1,850
East Lakeview Road o
(South of 241A) Rural Residential < 1,500 460
East Lakeview Road
(North of 241A) Rural Collector < 6,500 330
Twp. Road 241A s
(East of Lake Ere Estates Road) Rural Collector < 6,500 880
Range Road 281 (164" Sireet SE) :
(North of Merganser Drive E) Rural Collector < 6,500 950

Note: vpd = vehicles per day

www.urban-systems.com
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Highway 1 and Range Road 281

In discussion with Alberta Infrastructure and Transportation (AIT), the status of the Highway 1/Range
Road 281 (164™ Street SE) access is uncertain at this time. Closure of the access will be dependent on
several factors including the safety of the access, the construction of a future interchange to the east at
Highway 791, and the extent of annexation between the Town of Chestermere, the MD of Rocky View,
and the City of Calgary. The closure of the Highway 1 access is expected to occur in conjunction with the
construction of an interchange at Highway 1 and Highway 791 in approximately 15 years.

Internal Collector Road and North Intersection Desian

Capacities exist within the current road infrastruciure to accommodate 150-525 dwelling units prior to
any upgrades being required. However, the developer has offered to construct both the internal
collector, as well as provide a paved south link from the Plan Area through to Glenmore Trail prior to
receiving occupancy permits for non-showhome dwelling units. Specifically, the proposal includes:

1. The construction of the entire length of the internal collector with half of the width paved from
Township Road 241A across the WID canal to Range Road 282.

2. Provision of a paved southern link to be completed along Range Road 282, Township Road 240 and
Range Road 283 as shown in Figure 3. ' ‘

The development of the Plan Area is scheduled to proceed following the construction of the proposed
internal collector road and will begin at the south end of the Plan Area. The proposed concept for the
northern intersection connecting the internal collector to Township Road 241A is shown in Figure 4. The
concapt shows a T-intersection that allows Plan Area traffic a choice of routes. Traffic can either turn left
to head toward East Chestermere Drive or turn right to head toward East Lakeview Road or Range Road
281. Little to no Plan Area traffic is anticipated to use East Chestermere Drive south of East Merganser
Drive.

Backaround Development Traffic Velume

Based on direction received from the Town, growth in background traffic volumes includes the approve
Shannon Lands, and a potential 12 acre infill area lot situated just south of the Shannon Lands. The
Shannon Lands consist of 96 residential dwelling units with an assumed density of approximately 5.2
units per acre. The 12 acre infill is also anticipated to build-out at aporoximately 5.2 units per acre (upa)
for a total of approximately 62 residential dwelling units.

WWW.LIrba n-systems.com
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The trips generated by the full build-out of the Shannon Lands and the 12 acre infill sites were included
in the background traffic assumed as part of this study. The trips generated by these developments are

summarized in Table 2.

Table 2
Background Development Trip Generation

Development Size Trip Generation Rate Traffic Vo!umes Generated -
Inbound Outbound | Total Inbound | Outbound Total
AM PEAK HOUR
Shannon Lands | 96 DU | 0.19 vph/DU | 0.56 vph/DU | 0.75 vph/DU 18 vph 54 vph 72 vph
12 acre Infill 62 DU | 0.19 vph/DU | 0.56 vph/DU | 0,75 vph/DU 12 vph 35 vph 47 vph
TOTAL | 158 DU 30 vph 89 vph 119 vph
PM PEAK HOUR
Shannon Lands | 96 DU | 0.65 vph/DU | 0.35 vph/DU | 1.00 vph/DU 62 vph 34 vph 96 vph
12 acre Infill 62 DU | 0.65 vph/DU | 0.35 vph/DU | 1.00 vph/DU 4Q vph 22 vph 62 vph
TOTAL | 158 DU 103 vph 55 vph 158 vph
DAILY
Shannon Lands | 96 DU | 5.00 vpd/DU | 5.00 vpd/DU | 10.00 vpd/DU | 480 vpd 480 vpd 960 vpd
12 acre Infill 62 DU | 5.00 vpd/DU | 5.00 vpd/DU | 10.00 vpd/DU | 310 vpd 310 vpd 620 vpd
TOTAL | 158 DU 790 vpd 790 vpd 1580 vpd

Note: DU = dwelling unit(s); vph = vehicles per hour; vpd = vehicles per day

The distribution of this additional background traffic from the Shannon Lands and the infill area are as
follows:

e  75% travels north via East Lakeview Road/East Chestermere Drive to Highway 1A;
e  10% travels east via Highway 1/Range Road 281;

¢  10% travels south of the canal to Range Road 282; and

e 5% travels east via Township Road 241A.

The volumes generated by these newly developing areas were added to the existing volumes to create
the existing background volumes, as shown in Figure 5.

Southeast Chestermere Development Traffic Volume

The land uses proposed for the 252 acre development area are as outlined in Table 3.
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Table 3
Proposed Southeast Chestermere Development

Land Use Proposed Development Level Density

Single Family Residential 920 DU : 3.7 upa
Multi-Family Residential 55 bu 18 upa

Junior High/Middle School 500 students -

Commercial 35,300 fi* (3.53 acres) -

Note: DU = dwelling unit(s); upa = units per acre

Development is projected to proceed from south to north along the prbposed internal collector road.

Full Build-out of Development

Full Build-out of the entire Plan Area will consist of approximately 975 residential dwelling units, a junior
high/middle school, and a small commercial site. This includes the long-term residential lands south of
the canal. Table 4 details the trips generated at Full Build-out of development using the City of Calgary
peak hours and daily trip generation rates for single family residential. Trip generation information
unique to Chestermere was collected to determine the travel characteristics of Chestermere residents.
The data suggests that for Chestermere, a trip rate of 7.2 trips per day is more appropriate than 10 trips
per day. However, 10 trips per day was used to ensure that this study was conservative in nature. The
Institute of Transportation Engineers (ITE) Trip Generation Manual was used to determine the trip
generation rates for commercial land use and for the junior high/middle school.

The City of Calgary trip generation rates for a typical multi-family residential unit are approximately 70%
of the single family residential rates. These rates are typically used for higher density multi-family
development. The types of multi-family development currently proposed for Southeast Chestermere are
townhome-style. A more conservative estimate of approximately 90% of the single-family residential trip
generation rate is used for this study.
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Table 4
Full Build-out of Southeast Chestermere Development Trip Generation
Bl ¢ size Trip Generation Rate Traffic Volumes Generated
SR Inbound { Outbound | Total Inbound | Outbound Total
AM PEAK HOUR
Single Family
Residential 920 DU 0.19 vph/DU | 0.56 vph/DU | 0.75 vph/DU 173 vph 517 vph 690 vph
Multi Family
Residential 55 DU 0.17 vph/DU | ©.51 vph/DU | 0.68 vph/DU 9 vph | 28 vph 37 vph
Junior High / Middle 500 0.26 vph/ 0.20 vph/ 0.46 vph/
School Students student student student 131 yph 9% vph 230 vph
; 3.27 vph/ 2.09 vph/ 5.36 vph/
Commercial 35,300 ft 1,000 2 1,000 f2 1000 & 115 vph 74 vph 189 vph
TOTAL | 975 DU 428 vph 718 vph 1,146 vph
PM PEAK HOUR
Single Famil
R‘é‘sgi;en‘t"‘i:;' Y 920DU | 0.65vph/DU | 0.35vph/DU | 1.00 vph/DU | 598 vph 322 vph 920 vph
Multi Family
Residential 55 DU 0.59 vph/DU | 0.31vph/DU | 0.90 vph/DU 32 vph 17 vph 49 vph
Junior High / Middle 500 0.12 vph/ 0.06 vph/ 0.18 vph/
School Students student student student 58 yph 32 b Rt
; X 8.35 vph/ 9.04 vph/ 17.39 vph/
Commerdcial 35,300 ft2 1,000 1000 fE 1000 | 295 vph 319 vph 614 vph
TOTAL | 975DU 983 vph 690 vph 1,673 vph
DAILY
Single Family 10.00 vpd/
Residential 920 DU 5.00 vpd/DU | 5.00 vpd/DU DU 4,600 vpd 4,600 vpd 9,200 vpd
Multi Famity
Residential 55 DU 450 vpd/DU | 4.50 vpd/DU | 9.00 vpd/DU 247 vpd 248 vpd 495 vpd
Junior High / Middle 500 0.73 vpd/ 0.73 vpd 1.45 vpd/
School Students student /student student 363 vpd 362 vpd 725 vpd
) : 68.50 vpdy/ 68.50 vpd/ 137.00 vpd/
Commercial 35,300 f? 1,000 72 1,000 2 1,000 f2 2,418 vpd | 2,418vpd | 4,836 vpd
TOTAL | 975DU 7,628 vpd | 7,628 vpd | 15,256 vpd

Note: DU = dwelling unit(s); vph = vehicles per hour; vpd = vehicles per day

The vehicle trips generated in Table 4 represent the total traffic generated by each land use.
Approximately 35% of the trips generated by the Junior High/Middle School are estimated to be internal
to the Plan Area, and approximately 50% of the trips generated by the commercial site are anticipated to
be pass-by trips; or trips already on the road network. All residentially generated traffic is assumed to be
external to the Plan Area. The number of external trips on a daily basis is, therefore, 12,600.

Distribution of Southeast Chestermere Development Traffic

The distribution of the development traffic is based on data from time trials completed in June 2003 and
May 2004 by Urban Systems.
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Once the internal collector is complete, some of the existing background traffic will shift to the internal
collector road rather than use East Lakeview Road. The resulting future background traffic volumes are
shown in Figure 6. '

The anticipated Plan Area development traffic distribution is expected to favour travel along the internal
collector. Traffic activity along East Chestermere Drive and East Lakeview Road west of the internal
collector is expected to remain low as a result. The traffic distribution and resultant traffic volumes at full
development are shown in Figures 7 and 8, respectively.

Capacity of the Area Road Metwork

The road capacities at various reference points on the area road network were determined arter Full
Build-out of the Plan Area. The daily traffic volume generated by the development was added to the
existing daily background traffic volumes at the various reference points, and compared to the allowable
daily volume (ADV). The daily traffic volumes are compared to the existing roadway ADV in Table 5.

Table 5
Daily Traffic Volumes
- Road Allowable Existing Full Build-out
Roadway (Reference Point) Class DV (vpd) DV (vpd) DV (vpe)
East Chestermere Drive Rural 5
(At the park) Collector | < &% i, #5d a0
East Lakeview Road Rural
(south of 241A)) Residential | < 1200 ¥l 1100
East Lakeview Road Rural
(north of 241A) Collector =650 330 2,750
Twp. Road 241A Rural
(East of Range Road 281) Collector %6;500 25l 2,050
Range Road 281 (164" Street SE) Rural A
(North of Merganser Drive E) Collector < 6800 i 800
Internal Collector (North End) gg:g‘jgr < 12,500 n/a 5,900
Internal Collector (South End) (]:Dg:lr;;!trgr < 12,500 n/a 6,050

Note: DV = Dalily Volume; vpd = vehicles per day

According to the City of Calgary road standard, the Environmental Design Guideline (EDG) of a primary
collector road is approximately 12,500 vehicles per day, the EDG of a collector road is approximately
6,500 vehicles per day, and the EDG of a residential road is approximately 1,500 vehicles per day. As
shown in Table 5, the daily traffic volumes at Full Build-out are lower than the allowable daily traffic
volumes for each road segment. These thresholds have been established subjectively by the City. As a
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means of mitigating future concerns regarding volumes and noise, the City successfully implemented the
EDG system to ensure the correct land use pattern adjacent to higher volume roadways.

In approximately 15 years, the connection of Range Road 281 to Highway 1 may be closed and replaced
with an interchange at Highway 791 to the east. The closure of this connection will again alter the traffic
distribution. The anticipated distribution and daily volumes are shown in Figures 9 and 10, respectively,
for Full Build-out of the Plan Area. Traffic volumes indicate that the south end of the internal collector
should be built to a primary collector standard from the intersection with Range Road 282 to the first
intersection north of the canal to support the anticipated daily traffic volumes at Full Build-out of the Plan
Area. The capacity on the improved road network will not exceed the allowable daily traffic volume at
each key reference point.

Phasing of Development

The development of the Plan Area lands will be completed in phases over a 5 to 10 year period. The
infrastructure to support each phase of development could also be provided annually. For instance, the
developers are proposing to build the internal collector road before the homes, but some development
could occur before the internal collector road is required. Without the internal collector road, the network
could accommodate between 150 dwelling units and 525 dwelling units before the internal collector and
south connection are necessary. The following assumptions were made:

1. Phase 1: Begins with approximately 50 units per development cell for a total of 150 dwelling units.
" The two southern cells would access East Lakeview Road south of Township Road 241A.
The northern cell would access Township Road 241A. The limiting piece of the road
network for Phase 1 is East Lakeview Road south of Township Road 241A where only
1,000 additional daily trips can be accommodated which equates to 100 DU.

2. Phase2: The development could continue in the Plan Area as long as additional access was not
granted to the critical section of East Lakeview Road south.of Township Road 241A.
Development would then have to occur from the north along the internal collector road.
If we assume that 2/3 of the traffic generated by the Plan Area uses East Lakeview Road
and East Chestermere Drive north of Township Road 241A to travel to Highway 1A, then
this link can accommodate another 3,500 daily trips near the park. The other 1/3 of the
development traffic would use Range Road 281 to access Highway 1. This is equivalent
to a total of 525 dwelling units or an additional 375 dwelling units in Phase 2.
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These are the thresholds for development of the Plan Area:

o 100 units could develop with sole access to East Lakeview Road south of Township Road 241A.

o Another 425 units could develop from north to south before the velumes on East Chestermere Drive
near the park reached another threshold.

o  Therefore, at the end of Phase 2, a total of 525 dwelling units would be developed and the internal
collector road would be constructed from the canal crossing to Township Road 241A.

o  For the development of more dwelling units beyond the Phase 2 total of 525 dwelling units, the
connection across the canal to Range Read 282 is required along with a paved conneciion to
Highway 560 (Glenmore Trail}.

From this discussion, it is clear that development in the Plan Area could occur without requiring new
major road infrastructure. In fac’c} over 50% of the proposed homes in the Plan Area could be
constructed before the canal crossing and paved connection are required to the south to draw traffic
away from East Chestermere Drive.

The fact that the developers are proposing to complete the internal collector road connection, the canal
crossing and the paved southern route to Highway 560 means that there are no transportation
constraints for the Plan Area. In addition, by constructing this infrastructure in the early stages, the
developers are helping to establish travel patterns that draw people away from East Chestermere Drive,

so that existing roads within the Town will not reach volume thresheolds during or after build-out of the
Plan Area.

The final threshold that neeads tc be discussed is when will the final half of the internal collector need to
be paved. The north end of the internal collector road can accommodate 6,500 vpd, while the south end
can accommodate 12,500 vpd. If only half the widih is paved, then it is reasonable to assume that this
narrow road can accommodate slightly less than 50% of the allowable daily volume. Therefore, the
north end is the constraint. It is recommended that the internal collector road be completed with full
pavement when the volume reaches 3,000 vpd. This is equivalent to 300 dwelling units contributing
iraffic to this roadway.

Analysis of Study Intersections

The Town of Chestermere requested Urban Systems Lid to assess the potential impact of development
traffic on the operation of the following key intersections:

e  Highway 1A/East Chestermere Drive (north-south stop controlled);
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e Highway 1/Range Road 281 (north-south stop controlled);
e Lakeview Rise/East Lakeview Road/Township Road 241A (3 way stop controlled); and
e Internal Collector/Township Road 241A (northbound stop controlled).

The performance of the intersections was analyzed for the existing plus background traffic condition and
Full Build-out of the Plan Area during the morning and afternoon peak hour. Synchro v.6 software was
used to analyze the operation of the study intersection. Synchro uses the methods of the 2000 Highway
Capacity Manual ( Transportation Research Board, 2000) for the analysis of signalized and unsignalized
intersections.

Traffic signal warrants were also completed at the highway intersections for each scenarlo. Alberta
Transportation has a method for determining if traffic signals are warranted at an existing unsignalized
intersection. The procedure is based on the Traffic Signal Warrant from the Manual of Uniform Traffic
Control Devices for Canada. The method takes into account average annual daily traffic (AADT),
pedestrian volumes and collisions. The procedure yields a priority point total or score. If the score is
close to or exceeds 100 points, traffic signals are considered, and installation is recommended if the
intersection operates with a poor level of service. Other general guidelines also indicate that if the
operation of the intersection Is poor prior to reaching 100 points (i.e. warrant points total approximately
90 points), installation of traffic signals may still be recommended.

Note that reportable collisions are not included in this analysis; as such, the following results may
underscore the overall priority point total. As a result, unwarranted intersections may still require
installation of traffic signals after an independent. review of collision data for the area. Also, the Highway
1 and Range Road 281 intersection is not analyzed at full build-out since it is assumed this interchange
will be closed by this time. Furthermore, the future north access intersection at the existing background
stage is not analyzed since it is not expected to experience any traffic activity until the internal collector is
fully built. The results of the analyses are summarized in Table 6.
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Table 6
Parformance Summary for Study Intersections

Horizon Period ‘ Comments*®

Highway 1A & East Chestermere Drive (north-south stop sontrolled)

AM All movemnents will have fair operating conditions. AT Traffic Signal Warrant Point = 88 pts. Traffic
Existing plus signals warranted.

Background M Morth and southbound approach will have poor operating conditions. AT Traffic Signal Warrant Point
= 88 pts. Traffic signals warranted.

Full Build-out AM Traffic signals in place. All movement will have good operational conditions.

Davelopment PM | Traffic signals in place. All movement will have good operational conditions.

Highway 1 & Range Road 281 (north-south stop controlled)

AM All movements will have fair operating conditions or better. AT Traffic Signal Warrant Point = 70
Existing plus pts. Traffic signals not warranted.

Background M All movements will have fair operating conditions or better. AT Traffic Signal Warrant Point = 70
pts. Traffic signals not warranted.

AM North and southbound approaches will have fair to poor operating conditions. AT Traffic Signal
Full Build-out Warrant Point = 119. Traffic signals warranted.

Development M North and southbound approaches will have fair to poor operating conditions. AT Traffic Signal
Warrant Point = 119. Traffic signals warrantad.

Lakeview Rise/East Lakeview Road/Township Road 241A (3-way stop controiled)

Existing plus AM All movements will have good operational conditions.
Background PM All movements will have good operational conditions.
Full Build-out AM All movements will have good operational conditions.
Development PM | All movements will have good operational conditions.
Future north accass/Township Road 241A (NB stop controlled)

Existing plus AM Intersection does not exist.

Background PM Intersection does not exist.

Full Build-out AM All movements will have good operational conditions.
Development PM All movements will have goed cperational conditions.

Mote: AT = Alberta Transportation.

The results shown in Table 6 indicate the following:

o  The Alberta Transpertation Traffic Signal warrant points for the Highway 1A/East Chestermere Drive
intersection totalled 88; lower than the 100 points required for traffic signals to be considered.
During the afternoon peak hour, the north and southbound approaches will have poor operating
conditions for the existing plus background development traffic condition. The installation of traffic
signals is recommended.

The addition of traffic signals at Highway 1A and East Chestermere Drive will improve the operation
of the intersection. Validation for traffic signals along the provincial highway will be required prior to

its installation. Analysis of the intersection at Full Build-out of Southeast Chestermere indicates no
additional improvements beyond the traffic signals will be requirad.
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e  The Highway 1/Range Road 281 intersection will continue to operate at a fair level of service for the
existing plus background development condition. Traffic signals are not warranted at this
intersection for the existing background conditions and for development in the Plan Area. The
intersection will operate at fair levels if it is unsignalized and will operate well if it is signalized.
However, it is recommended that this intersection be monitored annually by Alberta Transportation
to review intersection operation and safety concerns.

The installation of traffic signals may resolve many of the intersection safety but a thorough review
by Alberta Transportation may be required prior to the installation of traffic signals at this location.
Na additional improvements are recommended at this intersection. The intersection is assumed to
be closed after the Plan Area is fully developed and an interchange is constructed at Highway 1 and
Highway 791. '

School Site Safety Measures

The District School Board's assessment and preliminary siting plan situates the junior high/middle school
in the middle of the Plan Area backing onto East Lakeview Road, and fronting the internal north-south
collector., The school site is located on the east side of the reserve piece with a multi-family site and a
commercial development across the street. It is recommended that access for the school site be
restricted to the internal collector road. This will ensure a minimal increase in traffic volumes on East
Lakeview Road as .a result of the school.

Some additional measures to alleviate concerns regarding pedestrian safety include the following:

e  Designated drop off locations for parents. For example, restrict parking in front of the school site,
and limit to a drop off/pick up zone during school hours. Depending on school travel patterns, an
additional drop off/pick up zone may be considered on the east side of the collector road.

e  Designated drop off locations for school buses. The design of the school site should include a drive
in/drop off location for buses on the school site.

»  Curb extension at the intersection with the commercial site on the northeast corner. Curb extension
will reduce the crossing distance for pedestrians, as well as increase their presence with drivers.
Curb extensions also serve to calm traffic as the road width is narrowed. The curb extension would
also assist students crossing the collector if their parents drop them off on the east side of the

street.
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o  Pedestrian crossing signage at the commercial site intersection. Adequate signage will raise
awareness of possible pedestrian presence.

o  Sidewalks along both sides of the street. Sidewalks should be coordinated with the regional
pathway system that will run through the community.

These are some general measures of precautions that should be considered for implementation when
designing the school site. Additional measures may be considered with a more detailed layout of the
surrounding area.

Should you have any comments or questions regarding the information provided in this letter, please
contact the undersigned at (403) 291-1193.

Yours truly,

URBAN SYSTEMS LTD.

Robert B. Gibbard, P.Eng.
Senior Transportaticn Engineer
Principal

RG/im
Enclosures

cc: Aiki Yeung, Chestermere Lake Development Corp.
Craig Johnston, New North Properties Ltd.
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Engineering Servicing Report
GLB Planning Ltd.

1.0 INTRODUCTION
1.1 General

Jubilee Engineering Consultants Ltd. have been engaged by GLB Planning Lid. to
prepare a preliminary Engineering Servicing Report as a supporting document for the
Southeast Chestermere Area Structure Plan, shown on Figure 1. The report addresses
primarily the water distribution, sanitary sewer, and stormwater servicing requwements

- for the study area.

The report will analyze the interim and future sanitary sewer requirements and
recommend gravity and force main sizes and the location of the lift station(s). The
water distribution will be developed as a water main looped system for reliability and will
provide for domestic and fire flow requirements.. The storm water system will address
the requirement of stormwater retention facilities and the recommended outfall locations
and storm mains. The road network will be classified to ensure that they are within their
environmental capacities. - '

1.2  Study Area and Land Ownership

Figuie 2 shows the extent of the area to be addressed in the engineering servicing
study. The study area is split into two sections by the WID Secondary Canal, the area
north and south respectively of the WID Secondary Canal. The area north of the WID
Secondary Canal is bounded by East Lakeview Road to the west and north, the Town.
boundary to the east, and the WID Secondary Canal to the south. These areas include
ihe following landowners, Silvercreek Developments, Chestermere Park Estates and
the Western Irrigation District/New North Projects Ltd.

The area south of the WID Secondary Canal is bounded by the Town boundary to the
east, CN Railway to the south, WID Secondary Canal fo the north, and canal access
road to the west. This area is owned by Mr. Phil Paxton.

1.3  Study Objective

The objective of the study is fo develop a preliminary servicing plan to facilitate the
development of the lands outlined on Figure 2. These areas will be analyzed to
determine the feasibility of servicing the site with the existing infrastructure and to
provide details of any constraints fo the development. The specific activities of the
study were as follows:

1. Site visit to familiarize with the ASP area and review location of existing services.

2. Meeting with Angus Sutherland of Silvercreek Developments, Grace Lui of GLB
Planning Ltd., and Craig Johnson of New North Projects Ltd.

3. Meeting with Norm Trapp and lan Hunche of Southwell Trapp & Associates.

4. Analyze and determine the servicing requirements for the ASP lands.

5 Document the analysis in a report.

o T TS ltante | td Page '
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1.4 Background and Existing Servicing

The Town of Chestermere was developed as a summer village along the shores of
Chestermere Lake. At present the Town has grown further to the west and north with a
number of new developments including The Cove, Westmere, West Creek, Lakeview
Landing, and The Beaches Area. The ASP lands are located at the southeast end of
the Town and east of East Lakeview Road.

_ Figures 3 and 4 show the existing sewer and water service mains respectively. The
Town of Chestermere receives water and sewer services from the City of Calgary. The
Town is in the process of constructing a new sewer line to Calgary which will provide
adequate capacity for future growth.

The existing water and sewer lines were initially constructed around the lake and
provided the services to the properties along East Chestermere Lake Road and West
Chestermere Lake Road. These services have since been extended to service the new
developments to the north and west. The City of Calgary provides all the water supply
needs for the Town of Chestermere.

The water from the City of Calgary is metered and fills up the Town reservoir located at

the intersection of 128th Street and Merganser Road (See Figure 4). The pump station
located at the reservoir provides the fire flow and the domestic requirement for the Town
of Chestermere.

The existing road network servicing the Town is described in Figure 5. The regional
road network facilities consists of Highway 1, Highway 1A, and Secondary Highway
560. East Lakeview Road and East Chestermere Drive facilitate the internal traffic
movement and provide access to external roads. The M. D. of Rocky View road
network provides the external connections. These consist of Range Road 281,
Secondary Highway 91, Township Road 241A, 148th Street, and 50th Avenue East.

Paae 2
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2.0 MUNICIPAL SERVICING PLAN

2.1 General

The north areas consisis of Silvercreek Developments, Chestermere Estates Ltd. and
the WID/New North Projects lands. The south areas are referred to as Chesser and
Paxton lands. The Western Irrigation District Canal and Chestermere Lake dissects
the ASP area into two distinct areas. Currently no municipal services exist on the south
- side and all ties will require crossing the WID Canal.

2.2  Site Topography

Figure 6 shows the existing contours from aerial plans which was provided by the study
proponents.

The areas north of WID Canal have a rolling terrain from west to east. There is an
existing depression at the east end of the Silvercreek area adjacent to Lake Ere
Estates. The lowest lands are located in the WID/New North Projects Ltd. property.

The areas south of the WID Canal, consisting of the Chesser and Paxton lands, exhibit
a rolling terrain from the west toward the east where the topography flattens out. There
is a natural low at the Paxton/Chesser property line and another low at the south east
corner of the Paxton property.

2.3  Water Supply System

The existing water distribution system along East and West Chestermere Lake Road
will provide the water feed to service these ASP lands. Figure 7 shows the proposed
water distribution layout for the ASP lands. The primary water main ties for areas north
of the WID Canal are to East Lakeview Road to the north and Sandpiper Road to the
south. Two additional ties are shown, one from the Silvercreek Development in the
SW 11-24-28-4 and the second from the Chestermere Estates in the NW 2-24-28-4.
These latter ties will be through direct connections to East Chestermere Drive water
mains. The area south of WID Canal will have two water main ties to the north ASP
land and will also be tied to West Chestermere Lake Road in future.

The water distribution main sizes providing the water main looping within the
development will be 200mm and 250mm in diameter.

2.4  Sanitary Sewer

Figure 8 shows the proposed sanitary sewer l'ayou‘i. The layout supports the
preliminary phasing boundaries that are being contemplated by the developers.

Areas north of the WID Canal and west of the proposed collector will be serviced by a
gravity sewer system. Areas east of the collector and fronting on to the collector will
also be able to tie into the gravity main. The gravity mains will tie to the existing mains

Inhilae Fnaineering Consultants Ltd. Page 3
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on Sandpiper Lane or East Lakeview Road. All other areas east of the collector will flow
to the lift station located in the WID lands as shown in Fig. 8.

- Areas south of the WID Canal will gravitate to a lift station located in the Paxton Lands
and will be pumped directly to lift station 4 adjacent to East Chestermere Drive.

Existing lift station No. 4 will require upgrading to accommodate the additional flows
from these new areas. From our meetings with the Town Engineers, we understand
that the pumps and controls are the only items that would require replacement and that
the existing forcemain and the downstream sanitary sewer facilities are generally
adequately sized. The extent of the upgrading work will be confirmed at the detailed
engineering stage. The force main may be connected to MHA (Figure 8) on Sandpiper
Road. However the capacity of the existing line between MHA and MH51 limits the
serviceability of the ASP lands to 62 hectares. The line from MH51 to lift station No. 4
will also need to be upgraded for this alternative.

Figure 8 also shows the ultimate sanitary sewer plan for the areas east of the lake
including the ASP Land. The sewage flow from these areas will be redirected to the
future lift station to be built in the Rainbow Falls area. Sewage from the Rainbow Falls
lift station will be pumped to the main lift station No. 7 located adjacent to Highway 1A.

The Town has raised the concern of odors emanating from the lift stations. Odors are
due to anaerobic decompasition of the organic material in the sewage. This happens in
the lift station because there is not enough sewage flow entering the lift station to
activate the pumps on a regular basis. Because of the lack of flow the sewage tends to
settle in the dead zone compounding the odor problem.

The ASP lands would improve the odor problem as they would contribute additional flow
to the lift station and as such trigger the pumps to operate on a regular basis. We would
also recommend that the lift station upgrade include flush valves that agitate the dead
zone of the lift station sump which will further improve the situation. A scrubber can
also be installed to further alleviate the problem. These are detailed engineering issues
and should be addressed at that time.

2.5 Storm Sewer

Jubilee Engineering Consultants Ltd. have prepared a Stormwater Management Study
(Ref. 2) for the ASP lands providing various alternatives for the collection and disposal
of the stormwater. Upon review of the report by the Town and the discussion between
the Town and the WID the following comments were provided.

1 The stormwater release rate from the area to the Western Irrigation Canal
shall be resfricted to 2.5 I/s/ha.
2 Pumping stormwater from the pond shall be avoided
T T o R Tt Hante | tAd
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Figure 9 shows the recommended 3 pond alternative discussed in the stormwater
management study (ref 2). Appendix A provides the computer runs based on the new
release rate of 2.5 l/s/ha. The computer model also allows for a portion of the Lake Erie
Estates draining into the ASP Lands. Figure 9 has been revised to reflect the Town
comments. In order to avoid pumping stormwater from the ponds sump and pump for
the weeping tile drain system will be used in the ASP lands where required. These
specific areas requiring sump and pump will be determined at the detailed engineering
stage.

All properties located within the ASP requiring weeping tile may be directly or indirectly
connected to the storm sewer system. For properties designed with a direct gravity
weeping tile connection to the storm sewer, the basement elevation shall be above the
Hydraulic Grade Line as determined by the backwater curve analysis. Properties
designed with sump and pump for the weeping tile system can have an indirect
connection to the storm sewer system. In this case, the pump would discharge the
weeping tile flow to the ground surface and flow overland to the catch basins on the
road.

2.6 Road & Transportation Access

The Road & Transportation Access for the ASP lands are addressed in reports
submitted separately to the Town of Chestermere.

3.0 CONCLUSIONS AND RECOMMENDATIONS

The Engineering Servicing Study for the Southeast Chestermere Area Structure Plan
has addressed the water, sanitary, storm, and transportation requirements for the
residential development of the ASP lands, and can be summarized as follows:

= Water service is available in the vicinity of the site at East Lakeview Drive to the
north, Sandpiper Lane to the south and East Chestermere Drive and West
Chestermere Drive o the west. Extensions from the ASP lands to these mains will
be required for servicing purposes. Hydrants will be provided throughout the ASP
lands and East Chestermere Lake Drive as per Town of Chestermere standards.

= Sanitary sewer servicing plan supports the proposed planning of the ASP lands.
Most of initial plans will be serviced by gravity lines tieing into the mains on
Sandpiper Lane and East Lakeview Road. Sewage lift stations will uliimately be
required for the ASP areas north and south of the WID Canal. The sewage will
ultimately be delivered to existing lift station No. 4. As soon as the new lift station in
_ the Rainbow Falls development is operational, the sewage flow from the ASP lands
and the east Chestermere area will be redirected to this [ift station.

Auhilee Encineering Consuliants Ltd, Page 5
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» A storm sewer system will be developed using the 3 pond option using a pond
release rate of 2.5 e/s/ha. the stormwater from the retention ponds will discharge by
gravity to the WID Canal. Sump and pumps will be required for the weeping tile
drain system.

Likilan Crainaarina Cananltante | td. Page 6
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02-035PC.IN

2 Metric units :
*#*#*****k*%*#***#**ﬁ#******#ﬁ**#ﬁ*****k*ﬁ*##********ﬁkﬁﬁ#***#ﬁ********#********
## Pproject Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]
*  PAXTON/CHESSER
*# Date : 01-14-2004
*#  Modeller : [HE]
*# Company : Jubilee Engineering Consultants Ltd
*# License # 1 5170115
-,‘.-#-.’:f.--.'.-i.-*'.':-.'.-1.-f;'kf:'.".“.‘.‘-f.'f:'.'.-'.‘:-.'.-":‘:'f::':#'.‘.--.'r'.':'!:f:f:-l‘rf:'.‘.-i-'s’.‘1‘:'!.--.'.-i.-*f.":.".":*fr-.'.-i.--.'.--;‘e:’:*'.’-",’u’:é‘:***fr:’rf:‘.rfﬂ':*‘kf.--‘.'.-f:-.":-.':-.‘:f:-{:f:-.’:'.’:'k-.’n'.-
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]
*% | [ ] <--storm filename, one per line for NSTORM time |
7‘.'% ___________________________________________ e
CHICAGO STORM TUNITS=[2], TD=[24]Chrs), TPRAT=[0.3], cspT=[15](min),
ICASEcs=[1],
| A=[663.1], B=[1.87]1, and ¢=[0.712], |
1:%___' _________________________________________________________________________
*PRE-DEV. )
CALIB NASHYD ID=[1], NHYD=[" "], DT=[5]min, AREA=[48.59](ha),
DWF=[0] (cms), CN/c=[72], IA=[19.75](Cmm),
N=[3], TP=[0.54]hrs,
" 1RAINFALL:[ s 4+ 5 s JCom/hr), END=-1
#00 ____________________________________________________________________________

*CATCHMENT AREA
*MINOR SYSTEM 70L/s/ha .
CALIB STANDHYD ID=[2], NHYD=[" "1, DT=[5](min), AREA=[48.59](ha),
xImp=[0.5], TIMP=[0.5], pwr=[0](cms), LOss=[2],
SCS curve number CN=[72], :
Pervious surfaces: IAper=[3.4](mm), SLPP=[2](%),
LGP=[50] (m), MNP=[0.06], SCP=[0](min),
Impervious surfaces: IAimp=[1.7](mm), SsLPI=[2](%),
LGI=[900](m), MNI=[0.015], SCI=[0](min),

» IRAINFALL=[ . 4+ s a J(mm/hr) , END=-1
COMPUTE DUALHYD 1Din=[2], CINLET=[3.401](cms), NINLET=[1], |
MAJID=[9], MajNHYD=[109], ‘
MINID=[3], MinNHYD=[103],
; ITMJST0=[2500](cu-m) ,
ﬁ%ﬂ__,_____f __________________________________________________________________ l
ROUTE ' RESERVOIR IDout=[4], NHYD=[104], IDin=[3],
RDT=[5] (min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - Cha-m)
[ 0.0 , 0.0
[ 0.030 , 0.6452]
[ 0.060 , 1.2905]
[ 0,122 , 2.6240]
[ -1, -1 ] (max twenty pts)
IDovT=[ T, NHyDovf=[ ]
L l____.__..______..._'__...__.____...-___._________-__ ___________________ l
Hhpmmmmmmm e mm—mmm [ s s s oot o s s e s o S e e e SR i R |
FINISH
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9
9 9 ver. 4.02

Stormwater Management Hydrologic Model . 999 9399

e e e da e e e Ja e ohe el o e Su o cha e wle e e e e e oo oo o o ol gl ot o
P T el A T (i A T S o S e A L W W W W N

e dededede e de e Fedehe T dkdededed e SWMHYMO—gg Ver‘/4-02 Ffhmddedehddddkfdled il
A single event and continuous hydrologic simulation model
based on the principles of HYMO and its successors
S S OTTHYMO-83 and OTTHYMO-BI. — . i
* Distributed by: J.F. Sabourin and Associates Inc.
Ottawa, Ontario: (613) 727-5199
Gatineau, Quebec: (819) 243-6858

1] ' wwE
E-Mail: swmhymo@jfsa.Com
Gl gt et dedede dede et dede de el S ke e dedede ek e de e dedede de e de e de e T A e dededrdedemdde itk kel

P IURITIE S I USRI ATRAU TS AR SRR R R SRS S S S S S S
+++++++ Licensed user: Jubilee Engineering Consultants Ltd R
R R ‘ Calgary SERIAL#:5170115 ettt
N R e SRS S S S S S S S S S R

Gedededede e de e dede e de e Ao de e e B de e e de e de dede de e e de e de e de e e e,

444+++ PROGRAM ARRAY DIMENSIONS ++++++
Maximum value for ID numbers : 10
Max. number of rainfall points: 15000
Max. number of flow pgjnts‘ ;15000

dedokfdededded

el e el de ve defe e e Sl Rl e e e

Fede dede Ao dede e dedede e dodede Bl e

&3
e
S

N

dededede

R A R R R e e e

Fededede e de dedededede % DETAILETHD OUTPUT Fede ol fode Ve

Gedidrde e dededede de dededede e de e dede TS e e de e dede de de e de e dededde i e e de drde dede e Se e e e e

" DATE: 2004-01-14 TIME: ?5:2??53...,.RU@LCQUNTERE,QQQO

ddedededeh AN An Ry

. Sl s e Ta Je dde e e ol

Input  Filename: C:\PROGRA~1\SWMHYMO\projects\02-035PC. IN ®
output Tilename: C:\PROGRA~1\SWMHYMO\projects\02-035PC.out c
summary filename: C:\PROGRA~1\SWMHYMO\proJects\02-035PC.sum : *
User comments: ;

S
e 1 i fe
. *
¥ *
¥ e gt de et de de e e e T R Bl Aot de e e de dedednd de e Rk ok oS de dodedn e e dedn e S e e e e de e e STt R e w T

L ST emermmemmomssame smemreemmmeimemem e

deste P

O P N T S PR R A S S 1o o, ST T FPC T TR R SR S PR JC MU VAR R SO SUC SR M S SO S S DRRC S P A

e
n
.
'

Tk

Project Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]
PAXTON/CHESSER

*# Date 2 01-14-2004

*#  Modeller : [HB]

*#  Company : Jubilee Engineering Consultants Ltd

# License # ¢ 5170115

¥ ;

e dededrddr e et dede ke fd At fe et ek ke ek hdkdk hd kA ko w ik dedededede ke Sl e e e ek TR de G ded e deh Al w

| START | Project dir.: C :\PROGRA~1\SWMHYMO\projects\
———————————————————— rRainfall dir.: C:\PROGRA~I\SWMHYMO\projects\
TZERQ = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
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NSTORM= 0
00L1:0002~==-====——m=mmm—mm e eSS S oSS SSSSSSSmoomSSSSTTmTTTT
| CHICAGO STORM | IDF curve parameters: A= 663.100
| ptotal= 89.67 mm | = 1.870
____________________ C= 712
: used in: INTENSITY = A / (t + B)AC
puration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs  mm/hr hrs mm/hr hrs mm/hr
.25 1.3107 6.25 4.650 12.25 2.554 18.25 1.456
.50 1.136 6.50 5.831 12.50 2.467 18.50 1.433
.75 1.168 6.75 8.169 12.75 2.386 18.75 1.411
1.00 1.201 7.00 16.640 13.00 2.312 19.00 1.390
1.25 1.237 7.25 88.690-| 13.25 2.243 19.25 1.369
1.50 1.276 7.50 22.018 13.50 2.179 19.50 1.349
1.75 1.317 7.75 13.243 13.75 2.118 19.75 1.330
2.00 1.362 8.00 9.893 14.00 2.062 20.00 1.311
2.25 1.411 8.25 8.052 14.25 2.010 20.25 1.293
2.50 1.464 8.50 6.865 14.50 1.960 20.50 1.276
2.75 1.523 8.75 6.026 14.75 1.913 20.75 1.259.
3.00 1.587 9.00 5.399 15.00 1.869 21.00 1.242
3.25 1.659 9.25 4.908 15.25 1.827 21.25 1.227
3.50 1.738 9.50 4.512 15.50 1.788 21.50 1.211
3.75 1.828 9.75 4.186 15.75 1.750 21.75 1.196
4.00 1.929 10.00 3.911 16.00 1.714 22.00 1.182
4.25 2.045 10.25 3.676 16.25 1.680 22.25 1.168
4.50 2.179 10.50 3.472 16.50 1.648 22.50 1.154
4.75 2.337 10.75 3.293 16.75 1.617 22.75 1.141
5.00 2.525 11.00 3.135 17.00 1.587 23.00 1.128
5.25 2.755 11.25 2.994 17.25 1.559 23.25 1.115
5.50 3.042 11.50 2.868 17.50 1.532 23.50 ~1.103
5.75 3.414 11.75 2.753 17.75 1.505 23.75 1.091
6.00 3.918 12.00 2.649 18.00 1.480 24.00 1.079
00150003 == === === == s e e S S oSS mm s
*PRE-DEV.
| CALIB NASHYD | Area (ha)= 48.59 Curve Number (CN)=72.00
| 01: DT= 5.00 | Ia (mm)= 19.750 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .540
Unit Hyd Qpeak (cms)= 3.437
PEAK FLOW (cms)= .910 (i)
TIME TO PEAK (hrs)= 7.917
RUNOFF VOLUME (mm)=  28.977
TOTAL RAINFALL  (mm)=  89.666
RUNOFF COEFFICIENT = .323
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0004-———=== = mm e e e o s oCoo—msemms oo
*CATCHMENT AREA ‘
*MINOR SYSTEM 70L/s/ha
| CALIB STANDHYD | Area (ha)=  48.59
| 02: DT= 5.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 50.00
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IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 24,30 24,30
Dep. Storage (mm)= 1.70 3.40
Average Slope (%)= 2.00 2.00
Length (m)= 900.00 50.00
Mannings n = 015 .060
Max.eff.Inten.(mm/hr)= 88.69 34.26
over (min) 10.00 15.00
Storage Coeff. (min)= 8.87 (ii) 14,13 (1)
unit Hyd. Tpeak (min)= 10.00 15.00
Unit Hyd. peak (cms)= .12 .08
*TOTALS®
PEAK FLOW , (cms)= 4.66 1.44 5.827 (ii1)
TIME TO PEAK (hrs)= 7.25 7.42 7.333
RUNOFF VOLUME (mm)= 87.97 40.22 64.091
TOTAL RAINFALL  (mm)= 89.67 89.67 89.666
RUNOFF COEFFICIENT = .98 .45 715
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
) CN* = 72.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
N THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001 0005 == === mm mm e e e o S S oSS oSS mo oo
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 3.401 (cms)
| TotalHyd 02: | Number of inlets in system [NINLET] = )
—————————————————————— Total minor system capacity = 3.401 (cms)
Total major system storage [TMISTO] = 2500. (Ccu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 02: 48.59 5.827 7.335 64.091 .000
MAJOR SYST  09:000109 .00 _.000 000 .000  .000
MINOR SYST 03:000103 48.59 3.401 7.167 64.876 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 2148.(cu.m.)
CHT BN e e miommimm ot R i e e e P o o e S
| ROUTE RESERVOIR | Requested routing time step = 5.0 min
I IN>03:(000103) |
| ouT<04:(000104) | ========= QUTLFOW STORAGE TABLE =========
————————————————————— QUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | 060 .1291E+01
.030 .6452E+00 ! L1272 .2624E+01
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
INFLOW >03: (000103) 48.59 3.401 7.167 64.876
OUTFLOW<04: (000104) 48.59 .116 24.083 64.875
PEAK  FLOW  REDUCTION [Qout/Qin] (%)= 3.416
TIME SHIFT OF PEAK FLOW (min)= 1015.00
MAXIMUM STORAGE  USED (ha.m.)=.2499e+01
O SOOI = momeoms o i e S i S S it s s i i e R S S S S S



| 02-035PC.out
FINISH
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2 Metric units
'.':#f::‘:‘kf:'kf:'.’:'.‘:*:‘:f:';‘-"r’:—k*-,':'.‘::’::‘.‘f:'-".'*:‘:'!:".’:#'.‘:';’.-9:'.’:';‘;‘.’:'.'::‘:'!::’r‘.’.’*f:i",:':‘:'.‘:';‘:'.'-:"".‘:’::'.'1:;':‘.‘-:‘.‘rf.-':'::""e’::‘:f:‘.‘:'.‘:'.'.-z’.-:‘.-'.‘:'.".",:'.':'A'f:'!:‘.’:'k:':**:':ﬁ'k
*# Project Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]

® NEWNORTH PROJECTS

*# Date : 01-14-2004

*# Modeller : [HB] . :

“# Company  : Jubilee Engineering Consultants Ltd

“¥#  License # » 5170115
%#**#**##**k*#*%##*#ﬁ***ﬁ*******ﬁ#**ﬁ**ﬁ#*ﬁ*##*****#***#**#**ﬂk***%#*#**ﬁ*#*ﬁ**ﬁ
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

*% | [ ] <--storm filename, one per Tine for NSTORM time

',':% ________________________________________________________ i R e e e ,
CHICAGO STORM TUNITS=[2], TD=[24]Chrs), TPRAT=[0.3], CSDT=[15](min),

ICASEcs=[1],
A=[663.1], B=[1.87], and C=[0.712],

*% _________________ l___________,________"_______—_____________________; ________
*PRE-DEV. ; ,
CALIB NASHYD ID=[1], NHYD=[" "1, oT=[5]min, AREA=[26.17](ha),
DWF=[0] (ems), CN/c=[72], IA=[19.75] Cmom),
N=[3], TP=[0.47]hrs,
y RAINFALL=[ , , , , 1(mm/hr), END=-1

*CATCHMENT AREA
*MINOR SYSTEM 70L/s/ha
CALIB STANDHYD ID=[2], NHYD=[" "7, DT=[5](min), AREA=[26.17](ha),
XIMP={0.5], TIiMP=[0.5], DWF=[0]Ccms), LOSS=[2],
SCS curve number CN=[72],
Pervious  surfaces: IAper=[{3.4](mm), sLPP=[2]1(%),
LGP=[50](m), MNP=[0.06], scp=[0](min),
Impervious surfaces: IAimp=[1.7]1(mm), SLPI=[2](%),
LGI=[500](m), MNI=[0.015], SCI=[0](min),

lRAINFALL:[ s+ . 5 J(om/hr) ,  END=-1 !
2 % ____________________________________________________________________________
COMPUTE DUALHYD IDin=[2], CINLET=[1.832](cms), NINLET=[1],
MAJID=[9], MajnNHYD=[109],
MINID=[3], MinNHYD=[103],
2 |TMJST0=[2000](cu—m)
ROUTE RESERVOIR IDout=[4], NHYD=[104], 1IDin=[3],
ROT=[5] (m1n),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.0 , 0.0 ]
[ 0.016 , 0.3478]
[ 0.032 , 0.6956]
[ 0.065 , 1.4130]
, [ -1, -1 1 (max twenty pts)
IDovf=[ 1, NHYDOvT=[ ]
B e et i e l
B e | e e e e e e e s e |
FINISH
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‘ 9 9 9 # 5170115
stormwater Management Hvdrologic Model 999 999 =========

PR EE S T TR L T LR L e e e R
xRk R AR EE A AR LRk LRk hE SUMHYMO-99 Ver/4.02 Sk d bkttt b hdh ik hhiiuid
A single event and continuous hydrologic simulation model HFE#¥*¥=

based on the principles of HYMO and its successors deddeddk

OTTHYMO-83 and OTTHYMO-89.

****#****#k*#*ﬁ********#***kk#**##ﬁ******#ﬁﬂ*********ﬁ*****#******ﬁ#**#*“'J
w#sxxk% Distributed by: J.F. Sabourin and Associates Inc. Lkl
T ® Ottawa, oOntario: (613) 727-5199 AR
sttt Gatineau, Quebec: (819) 243-6858 s
E-Mail: swmhymo@jfsa.Com Thkkhh®

##***##***#******#*##**#***##*#*ﬂ***ﬂ#*ﬁ#******#k#ﬁ*##*********ﬁ##ﬁﬁ*ﬁ****k

dededek

TR EERREE R SRR R EEES RS SRR R PR ES S S S LRSS S S SRS SR
+it+++++ Licensed user: Jubilee Engineering Consultants Ltd O s
A+ttt Ccalgary SERIAL#:5170115 F++++++
PRI TN S ST ST T A SRR R R S S VS S S S SR

ﬂ#***ﬁ**#**k**ﬁ*k****ﬁ***ﬁ***********ﬁ*#*ﬁﬁ*#*****k*#*t*#*#ﬁ***#*k#%#***ﬁ**

++++++ PROGRAM ARRAY DIMENSIONS ++++++ *
Maximum value for ID numbers : 10 AR AL
Max. number of rainfall points: 15000 2ot e dode e
Max. number of flow points : 15000 wdR

************ﬁﬁﬁ##***ﬁ*###*****k*ﬂ****ﬁﬂw***#*%*#k**#********ﬂ**ﬁk#*#***

hfedede ke

ikl dede R i DETAILTETD 0 U TPUT *****kﬁ#*kJE- ¥
*ﬁﬁ********k*ﬁ**********#**#*****#**#k#ﬁ#***k*#**#*********#ﬁ*#**kﬁh**kﬁ#k#
® DATE: 2004-01-14 TIME: 15:27:42 RUN COUNTER: 000068

R A AP R R IR T T T T RS R R e b i Rk ok S R R e

* Input ff1ename: C:\PROGRA~1\SWMHYMO\projects\02-035N.IN #
# output filename: C:\PROGRA~1\SWMHYMO\projects\02-035N.out *
* summary Tilename: C:\PROGRA~1\SWMHYMO\projects\02-035N. sum #

(3 1|
¥ 2
* 3f

A mh kRt Rkttt hhh hh Rk kel dode e dededededdededede e de e de dede e dedededede
013 000 Lo = == === mmim =
*##****ﬁ*##***#**ﬁ#ﬁ#ﬁﬁ#***##***##*k#********ﬁﬁﬁ***ﬁ##***w*****ﬁ*ﬁ*#ﬁﬁ#******#*k
*# Project Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]
& NEWNORTH PROJECTS
*# Date : 01-14-2004
*# Modeller : [HB]
*# Company : Jubilee Engineering Consultants Ltd
“# License # : 5170115
#**#kﬁ*#ﬁ*kﬂk***ﬁ**k***#k***#*****ﬁ*k#*******kﬂ*#****#**#ﬁ#****##**#*ﬂ#**ﬁ##*#*

| START _ | Project dir.: C:\PROGRA~I\SWMHYMO\projects\
A Rainfall dir.: C:\PROGRA~1\SWMHYMO\projects\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001 '
Page 1



02-035N.out

NSTORM= 0
00 L 000 == = = o e e e
| CHICAGO STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | B=  1.870
———————————————————— C= 712
: used 1in: INTENSITY = A / (t + B)AC
puration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30
TIME RAIN TIME ~ RAIN TIME RAIN TIME RAIN
- hrs  mm/hr hrs  mm/hr hrs  mm/hr hrs  mm/hr
25 1.107 ©.25 4,650 12.25 2.554 18.25 1.456
.50 1.136 6.50 5.831 12.50 - 2.467 18.50 1.433
.75 1.168 6.75 8.169 12.75 2.386 18.75 1.411
1.00 1.201 7.00 16.640 13.00 2.312 19.00 1.390
1.25 1.237 7.25 88.690 13.25 2 243 19.25 1.369
1.50 1.276 7.50 22.018 13.50 2.179 19.50 1.349
1.75 1.317 7.75 13.243 13.75 2 wd8 19.75 1.330
2.00 1.362 8.00 9.893 14.00 2.062 20.00 1.311
2.25 1.411 8.25 8.052 14.25 2.010 20.25 1.293
2550 1.464 8.50 6.865 14.50 1.960 20.50 1.276
2..75 1.523 8.75 6.026 14.75 1.913 20.75 1.259
3.00 1.587 9.00 5.399 15.00 1.869 21.00 1.242
3.25 1.659 9.25  4.908 15.25 1.827 21.25  1.227
3.50 1.738 9.50 4,512 15.50 1.788 21.50 1.211
3.75 1.828 9.75 4,186 15.75 1.750 21.75 1.196
4.00 1.929 10.00 3,911 16.00 1.714 22.00 1.182
4,25 2.045. 10.25 3.676 . 16.25 1.680 22,25 1.168
4 .50 2.17% 10.50 3.472 16.50 1.648 22.50 1.154
4,75 2.337 10.75 3.293 16.75 1.617 22.75 1.141
5.00 2525 11.00 3.135 17.00 1.587 23.00 1.128
5.25 2.755 11.25 2.994 17.25 1.559 23.25 1.115
5.50 3.042 11.50 2.868 17.50 1.532 23.50 1.103
5.75 3.414 11.75 2.753 17.75 1.505 23.75 1.091
6.00 3.918 12.00 2.649 18.00 1.480 24.00 1.079
0000003 -~ = mmm o o m e
*PRE-DEV.
[ CALIB NASHYD | Area (ha)= 26.17 Curve Number (CN)=72.00
[ 01: DT= 5.00 | Ia (mm)= 19.750 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .470
Unit Hyd qpeak (cms)= 2. 127
PEAK FLOW (cms)= .532 (i)
TIME TO PEAK Chrs)= 7.833
RUNOFF VOLUME (mm)=  28.977
TOTAL RAINFALL (mm)=  89.666
RUNOFF COEFFICIENT = .323
(i) PEAK FLOW DQES NOT INCLUDE BASEFLOW IF ANY.
000 0004 = = = — == o e
¥CATCHMENT AREA
*MINOR SYSTEM 70L/s/ha
| CALIB STANDHYD | Area (ha)=  26.17
| 02: DT= 5.00 | Total Imp(%)= 50.00 Dir. Conn.(%)= 50.00
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02-035N.out
IMPERVIOUS PERVIOUS (1)

surface Area (ha)= 13.09 13.09
Dep. Storage (mm)= 1.70 3.40
Averaﬁe Slope (%)= 2.00 2.00
Lengt (m)= 500.00 50.00
Mannings n = 015 .060
max.eff.Inten.(mm/hr)= 88.69 37.53
over (min) 5.00 10.00
storage Coeff. (min)= 6.23 (i) 11.30 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= .19 .10
*TOTALS*
PEAK FLOW (ems)= 2.99 .90 3.829 (iii)
TIME TO PEAK (hrs)= 7.25 7.33 7250
RUNOFF VOLUME (mm)= 87.97 ©40.22 64.091
TOTAL RAINFALL (mm) = 89.67 89.67 89.666
RUNOFF COEFFICIENT = .98 .45 .715
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Above)
(ii1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i1i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00120005 === == = = = == = == = e -
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.832 (cms)
| TotalHyd 02: | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 1.832 (cms)
Total major system storage [TMISTQ] = 2000.(cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) Chrs) (mm) (cms)
TOTAL HYD. 02: 26.17 3.829 7.250 64.091 . 000
MAJOR SYST  09:000109 .00 .000 .000 .000 .000
MINOR SYST  03:000103 26.17 1.832 7.083  65.440 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1460. Ccu.m.)
T
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>03:(000103) l
| 0uUT<04:(000104) | « ========= QUTLFOW STORAGE TABLE ====z====
————————————————————— OUTFLOW STORAGE |  OUTFLOW STORAGE
: (cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | .032 .6956E+0
016 .3478E+00 | .065 .1413E+01
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >03: (000103) 26,17 1.832 7.083 65.440
OUTFLOW<04: (000104) 26.17 .063 24,000 65.439
PEAK  FLOW  REDUCTION [Qout/Qin] (%)= 3.417
TIME SHIFT OF PEAK FLOW (min)= 1015.00
MAXIMUM STORAGE USED (ha.m.)=.1361E+01
0002 0007 = = = = = = e e e e e e e oo



02-035N.0uUt
FINISH

L A T L R S L T X

RAERE R TR EEERTERRRR
WARNINGS / ERRORS / NOTES

Simulation ended on 2004-01-14 at 15:27:42
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(C:\...02-035S8C. IN) Jubilee Engineering Consultants Ltd

2 Metric units
*#************************************************************************-k*****
*# Project Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]
* SILVERCREEK/CHESTERMERE
*# Date : 01-14-2004
*4 Modeller : [HB]
*% Company . Jubilee Engineering Consultants Ltd
*# License # : 5170115 )
*#i—**************-A-**i—*****i"lr***************************************************Jr
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]
*% [ ] <=-storm filename, OnNe per line for NSTORM time
*% _________________ | ___________________________________________________________
CHICAGO STORM IUNITS=[2], TD=[24](hrs), TPRAT=[0.3], CSDT=[15] {min},
ICASEcs=[1],
A=[663.11, B=[1.87], and Cc=[0.712],
*% __________________ l ___________________________________________________________
*PRE-DEV.
CALIB NASHYD ID=[1], NHYD=[" "], DT=[5]lmin, AREA=[66.17]{(ha),
' DWF=[0] (ems), CN/C=[72], IA=[19.75] (mm),
N=[3], TP=[1.201hrs,
RAINFALL={ , ' ;, l{mm/hr), END=-1
H it i e ettt h bttt |

*CATCHMENT AREA
*MINOR SYSTEM 70L/s/ha
CALIB STANDHYD ID=[2], NHYD=[" "], DT=[5) (min), AREA=[66.17] (ha),
XKIMP=[0.5], TIMP=[0.5], DWF=[0] (cms}, LOSS=[21,
8CS curve number CN=[72],
Pervious surfaces: IBRper=[3.4] (mm), SLPP=[2] (%),
LGP={50] (m), MNP=[0.06]1, SCP=[0] (min),
Impervious surfaces: IAimp={1.7] (mm), SLPI=[2](%},
LGI=[1400] {m), MNI=[0.015}, SCI=[0] (min

RAINFALL=[ , ., .+ .« J){(mm/hr) , END=-1
Y m e [mmmmmmmm e m— e o —— S —— e —o— oo oo SSmoooosSmmEm T |
COMPUTE DUALHYD IDin=[2], CINLET=[4.153) (cms), NINLET=[1],
MAJID=[9], MajNHYD=[109],
MINID=[3],.MinNHYD={103],
TMJSTC={3500] (cu-m)
* % _________________ | ___________________________________________________________
ROUTE RESERVOIR IDout=[4], NHYD=[104]}, IDin=[31,
RDT=[5] {min},
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.0 , 0.0 ]
[ 0.035 , 0.7577]
[ 0.070 , 1.5154]
[ 0.148 , 3.2040]
[ -1, -1 ] (max twanty pts)
IDovE=|{ ], NHYDovf=[ ]
Fymmmm e —— | = = e e S m eSS T I
e e |
FINISH

Jubilee Engineering Consultants Ltd Page 0
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based on the principles of HYMO and its successors

OTTHYMC-83 and OTTHYMO-89,

J.F. Sabourin and Associates Inc.
Ottawa, Ontario: (613) 727-35189
Gatineau, Quebec: (B819) 243-6858

E-Mail: swmhymo@jfsa.Com

Jubilee Engineering Consultants Ltd
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989 998 =========
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Fhhkkkk*
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dook ko ok ek
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*x+x+%% Distributed by:

*khkrkEkF
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*FhrhkhAFE
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+++++++ Licensed user: Jubilee Engineering Consultants Ltd

bttt
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Calgary

SERIAL4:5170115

R s
S R R

B L R b R Rt e

+4+4++++ PROGRAM ARRAY DIMENSIONS ++++++

k) kF AR A

Maximum value for ID numbers 10 o kR
Max. number of rainfall points: 15000 hk kA
Max. number of flow points 15000 R

DETAILED OuUTPUT

kb khk ko khkrhkkrhkhh kA rk bk d R A kA x kAT A AL

EhhkhrrkEr A AT R EE R E LK

Tk dkkkkhk kR FEEE AR AR kR A A b

* DATE: 2004-03-25 TIME: 14:36:01 RUN COUNTER: 000093 =
*-ﬁi—k**k*’%*-}f**-}r*Jy%*‘:‘:****:‘r*‘#**********‘.’.‘**"x*-ﬁru‘:*k‘r*'ﬁr*%***v\-*******%z&%%%*%‘*'}:*fv****
* Input filename: C:\PROGRA~I\SWMHYMO\projects\02-0355C.IN 2
+ Qutput filename: C:\PROGRA~1\SWMHYMO\projects\02-0355C.out

*

*x’*v‘v*v‘ev‘e*****x"'}'-:'#:*-k-k*%‘**********#*****ﬁ*#%‘-}:%**

Summary filename: C:\PROGRA~1\SWMHYMO\projects\02-035SC. sum

User comments:
1
2
3:

E S S e I

T bk ok kkhk kb rk Rk Rk kE A EE AL E LA AR EE

00T 000 L mmmm mmm m S S S S S oSS m T
'!r#-k**-{r**ﬁ-;‘ct'.--k*:\-:‘:i:'.‘.**%‘****%‘k****v‘:****x"%‘***:‘c-&-#*%*:’vv’r-.'\--kﬁ**';‘c‘#*******7‘:;}:%‘,’:-:':-J.—f\-%--,‘.-kﬂ'r‘.‘\".—:-;.—**w**
*%#  Project Name: [EAST CHESTERMERE LAKE] Project Number: [02-035]
* SILVERCREEK/CHESTERMERE
*% Date 01-14-2004
*4 Modeller [HB]
*§ Company Jubilee Engineering Consultants Ltd
*%  License # 5170115
-k#f*****#-k*%*%‘i:#‘.‘.‘*w'k‘k:‘vk*#*w*v’r***%‘***:‘:*-&{:n1’r%1‘r7‘:1‘:%***************x’-*%i##'}c#:*-:’r:'v******{r
| START | Project dir.: C:\PROGRA~1\SWMHYMO\projects\
———————————————————— Rainfall dir.: C:\PROGRA~1\SWMHYMO\projects\

TZERO = .00 hrs on Q

Jubilee Enginsering Consultants Ltd

Page 0



(C:\...02-0358C.out) Jubilee Engineering Consultants Ltd

NRUN = 001
NSTORM= 0]

METQUT= 2 {output = METRIC)

OO 50 QDR oo i e e e i e it o o o o it i o i s oy PR R i
| CHICAGO STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | B= 1.870
———————————————————— C= L7112
used in: INTENSITY = A / (t + B)~C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
25 1.107 | 6.25 4.650 | 12.25 2.554 | 18.25 1.456
.50 1.136 | 6.50 5.831 | 12.50 2.467 | 18.50 1.433
.75 1.168 | 6.75 8.169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 7.00 16.640 | 13.00 2.312 | 19.00 1.390
1..25 1.237 | 7.25 88.690 | 13.25 2.243 | 19.25%5 1.368
1.50 1.276 | 7.50 22.018 | 13.50 2.179 | 19.50 1.349
1.75 1.317 1 7.75 13.243 | 13.75 2.118 | 19.75 1.330
2.00 1.362 | . 8.00 9.8%93 | 14.00 2.062 | 20.00 1.311
2.25 1.411 | 8.25 8.052 | 14.25 2.010 | 20.25 1.293
2.50 1.464 | 8.50 6.865 | 14.50 1.960 | 20.50 1.276
2505 1.523 | 8.75 6.026 | 14.75 1.913 | 20.75 1.259
3.00 1.587 | 9.00 5.399 | 15.00 1.869 | 21.00 1.242
3:25 1.659 | 9.25 4.908 | 15.25 1.827 | 21.25 1.227
3.50 1.738 | 9.50 4.512 | 15.50 1.788 | 21.50 1.211
3.75 1.828 | 9.75 4,186 | 15.75 1.750 | 21.75 1.196
4.00 1.929 | 10.00 3.911 | 16.00 1.714 | 22.00 1.182
4.25 2.045 | 10.25 3.676 | 16.25 1.680 | 22.25 1.168
4.50 2.179 | 10.50 3.472 | 16.50 1.648 | 22.50 1.154
4.75 2.337 | 10.75 3.293 | 16.75 1.617 | 22.75 1.141
5.00 2.525 | 11.00 3.135 | 17.00 1.587 | 23.00 1.128
5.25 2.755 | 11.25 2.994 | 17.25 1.559 | 23.25 1.115
5.50 3.042 | 11.50 2.868 | 17.50 1.532 | 23.50 1.103
S 15 3.414 | 11.75 2.753 | 17.75 1.505 | 23.75 1.091
6.00 3.918 | 12.00 2.649 | 18.00 1.480 | 24.00 1.079
0010003 — e e e e e e
*PRE-DEV.
| CALIB NASHYD | Area (ha)= 66.17 Curve Number (CN)=72.00
| OL: DT= 5.00 | Ia (mm)= 19.750 # of Linear Res. (N)= 3.00
———————————————— ————— U.H. Tplhrs)= 1.200
Unit Hyd Qpeak (cms)= 2.106
PEAK FLOW (cms) = 773 (4)
TIME TO PERK (hrs)= 9.000
RUNOFF VOLUME (rom) = 28.977
TOTAL RAINFALL (rmm) = 89.666
RUNOFF COEFFICIENT = «323

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,.

Jubilee Engineering Consultants Ltd ' Fage 1



(C:\...02-0355C.out)

Jubilee Engineering Consultants Ltd

*CATCHMENT AREA
*MINOR SYSTEM 70L/s/ha

| CALIB STANDHYD J Area {ha)= 66.17
| 02: DT= 5.00 | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIQUS (i)
Surface Area {ha)= 33.08 33.08
Dep. Storage {rm) = 1.70 3.40
Average Slope (%)= 2.00 2.00
Length (m) = 1400.00 50.00
Mannings n = .015 .060
Max,eff.Inten. (mm/hr)= 88.69 34.26
over (min) 10.00 i5.00
Storage Coeff. (min)= 11.56 (ii) 16.82 (ii)
Unit Hyd. Tpeak {min)= 10.00 15.00
Unit Hyd. peak (cms)= .10 Q7 _
*TQTRLS*
PERK FLOW (cms) = 5.70 1.82 T218 fdia)
TIME TO PEAK (hrs)= 7.25 7.42 7333
RUNOFF VOLUME (rm) = 87.97 40.22 64.091
TOTAL RATINFALL {mm) = 89.67 89.67 89.666
RUNOFE COEFFICIENT = .98 .45 .715
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHQOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001 : 0005 —m—m—mm
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 4.153 (cms)
| TotalHyd 02: | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 4.153 (cms)
Total major system storage [TMJSTO] = 3500. {cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V, DWE
(ha) (cms) {(hrs) (mm) (cms)
TOTAL HYD. 02 66.17 7.375 7.333 e4.091 .QQ0
MAJOR SYST  09:000109 00 000 . 000 .000 000
MINOR SYST 03:000103 66.17 4.153 7.167 64.925 000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 3110. {cu.m. )
G017 000 B~ s e o e e i e R S i e e S R S s e
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>03:(000103) i
| OUT<04:(000104) | ========= QUTLFOW STORAGE TABLE =========
————————————————————— QUTFLOW STORAGE |  OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .O0000E+0D | L0770  .1515E+01
.035  .7577E+00 | .148  .3204E+01

#e+ WARNING:

STORAGE-Q values were
Increase curve oOr use

extrapolated.

overflow option.

Jubilee Engineering Consultants Ltd
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Appendix 3

Stormwater Management Study

South East Chestermere
Area Structure Plan



EAST CHESTERMERE LAKE
PRELIMINARY

STORMWATER MANAGEMENT STUDY
OCTOBER 30, 2003 FILE 02-035

Prepared by

Jubilee Engineerm‘? Consultants Ltd.
#4,911-32"™ Ave. N. E.
Calgary, Alberta T2E 6X6
Contact: Mr. Shiraz Remtulla



A\ JUBILEE
) ENGINEERING
C@NSU LTANTS LTD" CONSULTING ENGINEERS - SURV;EYORS * PLANNERS

October 30, 2003 File 02-035

GLB Planning Ltd.

Unit 113, 2060 Pegasus Road NE
Calgary, Alberta T2E 8G38
Attention: Mrs. Grace Lui

Dear Madam:

Subject: East Chestermere Lake
Preliminary Stormwater Management Study

We are forwarding 2 copies of the Preliminary Stormwater Management Study for the
above development to support the ASP application for the above lands.

As per our previous meeting with yourself and the Town, we understand that the Town
is in discussion with the Western lrrigation District to set permissible rates of discharge

into the Chestermere Lake and Canals A & B from new development in the Town of
Chestermere.

The above report will have to be amended to reflect the new discharge rates when they
are available.

If you have any guestions, please do not hesitate to contact the writer.

Yours truly,

Shiraz Remtulla, P. Eng.
sr/cs

cc Craig Johnson
New North Projects Ltd.
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New North Projects Ltd.
Stormwater Management Study

INTRODUCTION
1.1 General

Jubilee Engineering Consultants Ltd. has been requested by New North Projects Ltd.
(Previously Urbco Inc.) to prepare a preliminary Stormwater Management Plan as a
supporting document to the Area Structure Plan for the Southeast Chestermere area shown
on Figure 1.

The Stormwater Management Plan outlines the drainage concept to manage the rurioff
generated from the study area. The plan presented in this report addresses the flow
attenuation, the pre and post development flows, and quality control requirements of the
stormwater storage treatment facilities, control of overland flows in the development area,
and the offsite discharge to the Western Irrigation Canal.

1.2  Study Area and Land Ownership

Figure 2 shows the extent of the area to be addressed in the Stormwater Management
Plan. The study area is split into 2 sections by the WID Secondary Canal, the area north
and south respectively of the WID Secondary Canal. The area north of the WID Secondary
Canal is bounded by East Chestermere Lakeview Road to the west and north, the Town
boundary to the east, and the WID Secondary Canal to the south. These areas include the
following landowners, Silvercreek Developments, Chestermere Park Estates and the
Western Irrigation District/New North Projects Ltd.

The area south of the WID Secondary Canal is bounded by the Town boundary to the east,
CN Railway to the south, and WID Main and Secondary Canal and the Chestermere Lake
to the north and west. These areas encompass the following landowners, Mr. Phil Paxton
and Mr. Greg Chesser.

1.3  Study Objective

The objective of this study is to develop a preliminary Stormwater Management Plan for the
study area using the Best Management Practices (BMP). Best Management Practices are
defined as “state of art practices in engineering, planning or administration to control urban
runoff pollutants”.

Best Management Practices incorporate runoff attenuation and water quality improvement
measures to achieve the desired results.

The Stormwater Management Plan will develop design criteria (at a pre-engineering level)
for the surface runoff conveyance system components. These include the location and
oreliminary sizing of stormwater detention and storage facilities, and the offsite discharge of
the storm water into the WID Secondary Canal.

The specific work activities of the study were as follows:

Thilee Enaineering Consultants Lid. 1



| !
|
i.
‘ i
'i
3, i
] i
= | :
OGATION |
it .I‘ | ‘I:‘ L : :‘ | | ].
‘ | ‘ JELENMOBE THAI
k - | | | |
i ' | ; 3 ]
4 I |1 3 { = 1|
i ! ‘! |
I " |
[
|i . I I
|
JUBILEE
ENGINEERING
CONSULTANTS LTD
" e NEW NORTHPROJECTSLTD. ||
- NTS. PRELIM. STORM WATER - Fl G - 1
REV. D&TE DESCRIPTION APP'D lﬁm: AUG 2002 MANAGEMENT STUDY 02—035




New North Projects Lid.
Stormwater Management Study

° Meet with Cam Hart of New North Projects Ltd., Grace Lui of GLB Planning, and
Angus Sutherland of Silvercreek Developments.

o Discussion with Mr. Norm Trapp of Southwell Trapp and Associates.

° Discussion with Mr. Don Parker and Dale Telick of MPE Engineering Ltd. regarding
the WID Canal.

° Collect available data including topographic mapping, soil data, and previous reporis
by others.

o Carry out study o determine drainage boundaries, downstream constraints, and
drainage basin characteristics.

o Carry out computer simulations to determine runoif resulting from a 1:100 year
return period storm event and its safe conveyance through the study area.

o Determine, on a pre-design engineering basis volume requirements, locations and
layout of storm storage facilities.

° Document the analysis undertaken in a report.

Jubilee Engineering Consuliants Ltd. 2



New North Projects Ltd.
Stormwater Management Study

2.0 BACKGROUND

Landowners of Southeast Chestermere are in the process of preparing the Southeast
Chestermere Area Structure Plan (ASP). As a requirement of the ASP approval, a
preliminary Stormwater Management Plan has to be submitted to the Town Council for
approval in conjunction with the ASP. The provision of a Stormwater Management Plan
identifies stormwater issues within a drainage catchment and addresses how the issue will
be managed. The information contained in the Stormwater Management Plan is intended to
form the basis for the landowners to develop a detailed Stormwater Management Plan
when each landowner is closer to subdivision.

21  Previous Studies
The Town of Chestermere Master Drainage Plan prepared by Southwell Trapp and

Associates (April, 1995) provides guidelines for developing the Stormwater Management
Plan for new developments.

Jubilee Engineering Consultants Ltd. 3



New Narth Projects Ltd.
Stormwater Management Study

3.0 EXISTING DRAINAGE CONDITIONS

Figure 3 shows the existing contours for the various areas which was provided by the study
proponent. The topography information is from the available aerial plans.

The Silvercreek area has a rolling terrain draining from west to east into an existing
depression.

The Chestermere Park area has a similar topography to Silvercreek but drains from
northwest to southeast into the WID/New North Projects Ltd. lands.

The New North Projects Ltd. lands do not exhibit any defined drainage pattern and contain
a number of low lying areas. The lands are located at the downstream end of the study
area north of the WID Secondary Canal.

The Paxton lands are relatively flat with lows distributed within the property.

The Chesser lands drain from west to east and to the low point located in the southeast
corner of the property.

Jubilee Engineering Consultants Ltd. 4



New North Projects Ltd.
Stormwater Management Study

4.0 PROPOSED POST-DEVELOPMENT CONCEPT
4.1 General

As land is developed for urban use, a region is transformed from the natural state to an
almost totally man-made state. Buildings and related infrastructure such as roads and
recreational areas add large amounts of impervious areas to the watershed and
considerably diminish the water storage and percolation capability. As the area covered by
structures increases significantly, the amounts of vegetation, and natural surface available
for infiltration will decrease dramatically. Consequently, urbanization will yield higher
volumes of runoff and flow rates as compared to pre-development conditions.

To manage the increase in runoff from land development, a drainage system is required
which typically includes the storm sewer pipe system (minor system), overland flow system
(major system), and on-site storage facilities. Generally, the on-site storage facilities are a
combination of parking lot storage, rooftop storage, and/or multi-purpose dry or wet
detention ponds. The on-site storage facilities are designed to retain the (surface)runoff
and to control the release rate from new developments in order to safeguard downstream

- developments. In addition to reduced flow rates to protect downstream drainage systems,
on-site storage facilities reduce the costs of the downstream drainage facilities.

The division of drainage systems into minor and major system components is not precise;
some components carry flow during both minor and major events. Usually, the minor
system is approached as consisting of those drainage works that transport runoff from
minor storm events quickly and efficiently from a catchment, providing convenient drainage.
The establishment of capacity criteria for the minor system is largely a trade-off between
cost and convenience in terms of level of service. For this study, the minor system is based
on a unit area flow of 70 I/s/ha.

The major system consists of those drainage routes that transport flow during major storm
events, with flow rates in excess of the capacity of the minor system. The dual drainage
concept acknowledges that these systems do not act independently; in fact, during major
storm events the storm sewer system may become surcharged when the interception at the
catchbasins exceeds the capacity of the pipes. To prevent this from occurring, Inlet Control
Devices (ICDs) are often installed in catchbasins at strategic locations. The present of
these ICDs in turn have an impact on the amounts of flow that need to be accommodated
by the major system. In the City of Calgary the level of service for the major (overland flow)
system is the 1:100 year event. The performance of the major system must comply with
criteria suggested by Alberta Environmental Protection (AENV) with respect to the
permissible depth of ponding and depth and velocity of flow.

With the increasing concern about the quality of stormwater runoff, the implementation of
so-called Best Management Practices (BMPs) has become essential to minimize potential
impacts on receiving water bodies. BMPs are stormwater management methods that view
the ultimate drainage system from an ecosystem approach and retain as much of the
natural drainage characteristics as possible to minimize water quality degradation. In the
past, the main focus of drainage design has been the response to severe storm events,
however, with the advent of BMPs, adequate attention needs to be paid to more frequent
small storms as they typically represent the largest contaminant load to the receiving
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waters. The integration of BMPs into the planning and design of the drainage system is
essential if an effective stormwater management plan is to happen.

4.2 Proposed Drainage Concept

The proposed drainage concepts for the study have been developed based on the site
topography and using the Best Management Practices. The dual drainage concept consists
of a minor system and a major system incorporating wet ponds will be implemented as a
design basis for the study area.

The minor system shall be an underground pipe system designed to convey the unit area
discharge of 70 I/s/ha to the detention facilities. The major system shall include all surface
facilities used to convey the runaoff overland to the detention pond, to accommodate storm
runoff from storms up to 1:100 year event. Adequate water quality enhancement shall be
provided to ensure a reduction of 80 percent of total suspended solids as established by
Alberta Environment. A sediment and erosion control plan shall be prepared that provides
mitigating measures to minimize sediment transport during the construction phase of the
development.

Figures 4 and 5 depict the proposed Stormwater Management Plan for the study area.
Figure 4 shows the layout with each of the landowners providing stormwater
treatment/storage facilities on their properties except for Paxton/Chesser who will share a
common stormwater/treatment facilities. Due to the constraints imposed by the existing
topography, the WiD/New North Projects Ltd. lands, and the Paxton/Chesser lands may
require pumping facilities to discharge stormwater offsite, unless major earthwork to raise
the site is undertaken. In the latter scenario, a system of sump and pump for the house
weeping tile system would be utilized.

The Silvercreek, Chestermere Park Estates, and WID/New North Projects Ltd. lands will
discharge to the WID Canal via a common trunk line.- The Paxton and Chesser Lands will
drain storm water directly to the WID Canal.

Figure 5 is a layout which shows a common pond for the Silvercreek/Chestermere Park
Estates lands. This layout reduces the number of proposed ponds from 4 to 3, 2 north of the
WID Canal and 1 to the south. There was consideration given to designing a single pond
for areas north of the WID Canal located at the WID/New North Projects Ltd. lands. The
analysis revealed that this option would only be practical using a pumping facility as the
Hydraulic grade line requirement would require substantial fill at the WID/New North
Projects Ltd. lands. The pumping facility would also be very large. (See Figure 6). As
such, this option was considered uneconaomical and will not be addressed.

Jubilee Engineering Consultants Ltd. 6
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50 STORMWATER MODELLING AND SIMULATION RESULTS

The sformwater modelling was performed using the single event SWMHYMO Model.

Table 1 shows the 1:100 year active storage volume and the allowable release rates that
were obtained based on the 24 hour, 1:100 year design storm event with Chicago
distribution. These results depict the scenario whereby each landowner has a dedicated
stormwater management facility on their land.

Table 1
SWMHYMO Output Summary
Area Area 1:100 Year Allowable
No (ha) Computed Active | Release Rate (I/s)

Pond Storage

: Volumes (m®)
Silvercreek 26.66 5000 719
Chestermere Park Est. 32.67 6460 882
New North Projects 26.17 5000 828
Paxton/Chesser 48.59 9000 1404

Table 2 shows the minimum requirements to meet the quality standard of Alberta
Environment (Reference 3). The minimum depth of the permanent pond shall be 2 m.

Table 2
Alberta Environment Detention Volume for Quality Control

Area Runoff Volume from | Runoff Volume from
Area No. (ha) 25mm Rainfall 25mm Rainfall
Permanent Pond (m°) Active Pond (m’)
Silvercreek 2666 6700 6700
Chestermere 3267 8200 8200
New North Projects 2617 6600 6600
Paxton/Chesser 4857 12200 12200

The active zone volume computed to meet the Alberta Environment (AENV) quality control
criteria exceeds the volume required to control the outflow obtained by SWMHYMO (Table
1) to 1:100 year development rate.

A more refined and detailed analysis will be required at the detailed engineering design
stage. This analysis should include continuous simulation modelling to verify the storage
.requirements and frequency of inundation as well as the level of water quality enhancement
provided by the stormwater storage facilities.
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Table 3 is the SWMHYMO output summary recalculated using the active storage pond
storage as required by AENV quality control criteria. The new release rate for discharge to
off-site is also shown in the table.

Table 3

SWMHYMO Ouiput Summary

4 Pond Scenario

M Area Area (ha) 1:100 Computed | Allowable On-Site On-Site
Identification Active Pond Release Storagem® | Storage
Storage ';Jo!ume rate I/s m® /ha
I
Silvercreek 26.66 6700 417 1000 37.51
Chestermere Park Esiate 32.67 8200 515 1226 37.50
New North Projects 26.17 6600 445 1035 3950 |
Paxton/Chesser 48.59 12200 780 1460 3005 |
Table 4 is the SWMHYMO output summary for a 3 pond scenario.
Table 4
SWMHYMO Ouiput Summary
3 Pond Scenario
( Area Area (ha) 1:100 Computed Allowable On-Site On-Site
Identification Active Pond Release Storage m’ Storage
Storage Yolume rate lis m’® [ha
m
Silvercreek/Chestermere 59.33 14900 890 1336 22.52
Park Estates
New North Projects 26.17 6600 445 1035 39.50
Paxton/Chesser 48.59 12200 780 1460 30.05
Table 5 is the SWMHYMO output summary for a 2 pond scenario.
Table 5
SWMHYMO Output Summary
2 Pond Scenario
Area Area (ha) 1:100 Computed Allowable On-Site On-Site
Identification Active Pond Release Storage m® Storage
Storage yolume rate l/s m” /ha
I
Silvercreek/Chestermere 85.50 220007 1165 1263 14.77
Park Estates/
New North Projects
Paxton/Chesser 48.59 12200 780 1460 30.05
* Based on quantity (quality requires only 21,375)
Jubilee Enagineering Consultants Lid. 8



New North Projects Ltd.
Stormwater Management Study

The on-site storage volume requirement is a function of the capacity of the minor drainage
system. This volume is calculated as a difference between the minor system capacity and
the 1:100 year design storm. Based on 70 I/s/ha minor system capacity, the on-site storage
will be as shown in the tables. -

At the engineering stage, the minor system design capacity, the on-site storage
requirement, the management of the 1:100 year flows using ICDs, and other details will be
finalized.

Jubilee Engineering Consultants Ltd. g
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The Preliminary Stormwater Management Plan is intended to provide a supporting
document to the Southeast Area Structure Plan. The report will form the basis for the land
owners to develop the design of the stormwater drainage facilities. The following are the:
conclusions and recommendations of the Preliminary Stormwater Management Plan.

o The Stormwater Management Plan is for Silvercreek, Chestermere Park Estates, New
North Projects Ltd., Paxton and Chesser properties.

s The dual drainage system, using a combination of on-site storage and wet ponds, will be
utilized for the development areas to control the flow and quality to a permissible level,
and to provide a safe conveyance of overland flows.

o Under the 4 pond scenario the Silvercreek and the Chestermere Park Estates areas will
drain by gravity to their respective detention facilities and will discharge again by gravity
and under controlled flow to the off-site main. The New North Projects Ltd. property and
Chessor/Paxton property will drain by gravity to a detention facility and discharge to the
off-site main or WID Canal by gravity or pumping facility. The off-site main will discharge
into the WID Secondary Canal at allowable rates.

e Under the 3 pond scenario the Silvercreek and Chestermere Park Estates will drain by
gravity into a common detention facility located in the Chestermere Park Estates and
then discharge by gravity and under controlled flow to the off-site main. The New North
Projects Ltd. and Chesser and Paxion property stormwater management will be the
same as the 4 pond scenario. This is the preferable option as it provides flexibility in the
staging of the development and reduces the number of ponds to what is considered more
practical

o Under the 2 pond option which utilizes a single pond to the north, it improves the
hydraulic grade line for the upstream areas. However it increases the fill requirements
substantially for the New North Projects Ltd./WID lands. Moreover, the land requirement
for this pond will affect the proposed subdivision plans for New North Projects Ltd.

o All stormwater facilities shall be complete with properly sized forebay and inlet and outlet
structures. The design, layout and configuration of these shall be in accordance with the
Alberta Environment Guidelines..

¢ The 1:100 year storage volume requirement in the stormwater management facilities, the
1:100 year allowable rates, and the actual release rates for the on site storage for 3
pond and 4 pond scenarios are summarized in Table 7.

e Under all scenarios, easements will have to be arranged and secured between the
different land owners in this area.
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Table 7
Summary of 4, 3, and 2 Pond Scenarios

4 Pond Scenario 3 Pond Scenario 2 Pond Scenario
Storage Volume St Vol Storage Volume ‘gﬁ\g- Rpgl:g;!e On-gle
gm:, Allow- Actual orag:ana oume Allowable gma Release Rates Storage
Area able Release On-site Release Actual On-site Rates 2 m® /ha
; " Release .| storage Rales Release | storage /s
Identification Rates 3 : 3 T
P < Rates m® /ha Active Ifs Rates m” /ha | Perma- Active
ermanent Active IIs Perma-
Iis Pond nent Pond
Pond Pond nent Pond 3 Pond 3
m® m’ m? m ond m
m
SR 9550 . 6700 720 417 37.50
23890 14900 1010 890 22.50
e 12100 8200 880 515 37.50 37140 | 1165 22200 | 1165 | 14.80
New North
Projects 9550 6600 830 445 39.50 9550 6600 830 445 39.50
Paxton/
Chesser 19100 12200 1400 780 30.05 19100 12200 1400 780 30.05 19100 1400 12200 780 30.05
Notes:
1. The above values shall be revised and finalized at the detailed Engineering phase of the project.
2 The permanent pond volumes are larger than those required by AENV because of the slope and the minimum 2m depth of

water required in the pond.
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(d:\...STILVER.DAT)

2 Metric units
***********%*#*******#*#*********#*************#*k##%****%**********%**#ﬁ##****
Project Name: [CHESTERMERE]

* Silvercreek

* Project Number: [02-033]"°

* Date : 04-28-2002

*#*************#ﬁ****#*##********ﬁ***k**ﬁ*%#%**#*****##***************%#******

*

TART TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

* 1:100 Chicago Design Storm

" CHICAGO STORM TUNITS=[2], TD=[24]{(hrs), TPRAT=[0.3], CsSDT=[15.0] (min),
TCASEcs=[11,

A=[663.1], B=[1.87], and C=[0.712],

G m oo | e e |

*
* Ppre-development flow calculations
kS

DESIGN NASHYD ID=[1], NHYD=[101], DT=[5.0]min, AREA=[26.66] (ha),

DWE=[0] (cms), CN/C=[65], TP=[0.60]hrs,
RAINFALL=[ , ' ’ , ] (mm/hr), END=-1

% Catchment Area to Pond
% Discharges through Minor System @ 70 L/s/ha

#
CATIB STANDHYD ID=[2], NHYD=[102], DT=[5.0] (min), AREA=[26.66] (ha) ,
: XIMP=[0.50], TIMP=[0.50], DWF=[0] (cms), LOss=[21,
SCS curve number CN=[72],
Pervious surfaces: IAper=[3.2] (mm), SLPP=[2.0] (%),
1.GP=[50] (m), MNP=[0.25], SCP=[0] (min),
Impervious surfaces: TAimp=[1.6] (mm), SLPI=[2.0] (%),
LGI=[700] (m), MNI=[0.015], SCI=[0] (min)
RAINFALL=[ , » - o J{mm/hr) , END=-1 _
e e |
COMPUTE DUALHYD IDin=[2], CINLET=[1.866] (cms) , NINLET=[1],
MRAJID=[9], MajNHYD=["SPILL"],
MINID=[3], MinNHYD=[203],
TMJSTO=[1500] (cu-m)
*%_____h; __________ |__; ________________________________________________________
ROUTE. RESERVOIR IDout=[4], NHYD=[204], IDin=[3],
RDT=[5.0] (min) ,
TABLE of ( OUTFLOW-STORAGE ) values
(cms) = (ha-m)
[ 0.0 ;, 0.0 ]
[ 0.108 , 0.0587]
[ 0.241 , 0.3118]
[ 0.417 , 0.6700]
E =, i -1 ]
IDovEi=] 1, NHYDovi=[ ]
Y i B e e A e s o |
SAVE HYD ID=[3]1, # OF PCYCLES=[-1], ZICARSEsh=[-1]
HYD_FILENAME=["HYDIN*S.DAT"]
HYD_COMMENT=["1:100 INEFLOW TO POND"]
A T e
SAVE HYD ID=[4], % OF PCYCLES=[-1], ICASEsh=[-1]
HYD_FILENAME=["HYDOUT—S.DAT"]
HYD_COMMENTi["l:lOO QUTFLCOW KFROM POND"]
H e — o i e e e e e e
FINISH
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(d:\...SILVER.OUT)

58885 W w M M H H Y ¥ M M Q00 999 - 999 =========
S Www MMMM H H YY Mm{ MM O o 9 9 9 8

SSSSS W W W M MM HHHEHH Y MMM O o ## 9 9 9 9 Ver. 4.02

S W W M M H H Y M M O o 9999 9999 July 1859

SSSSS W W M M H H Y M M 000 9 8 =mcomoomm=

8 9 9. 9 # 5170115

StormWater Management HYdrologic Model 999 999 =========

******t********************************************************************
Sk kA A AR AR Rk kA AR AR kAR R KRR AR QUMHYMO-99 Ver/4 .02 Fkkdashdkdrdhkkdhdhndhdhdhdk
*%x%x*%%*%* R single event and continuous hydrologic simulation model  *******

FESEATE based on the principles of HYMO and its successors LRl bl
koo ok ok kK OTTHYMO-83 and OTTHYMO-89. ok ok ok ok K
***************************************************************************
**%**** Distributed by: J.F. Sabourin and Associates Inc. FekhFAE
ok e o ok ko : Ottawa, Ontario: (613} 727-5199 e et
FxFhkhEH Gatineau, Quebec: (819) 243-6858 ek ke ko
dk ke E-Mail: swmhymo@jfsa.Com gk ok ek

***************************************************************************

SFSSTTUTSIO SRS SN I WUDV AU S G S S TN SO RS R S S S S L S
$++++++ Licensed user: Jubilee Engineering Consultants Ltd. +++++++
b+ Calgary SERIAL#:5170115 +++++++
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

***************************************************************************

Kok kk KK ++++++ PROGRAM ARRAY DIMENSIONS ++++++ Kok KKk
LR Maximum value for ID numbers : 10 khkkrkx
¥ A Ffekok ' Max. number of rainfall peints: 15000 LRSS
kK kK kK Max. number of flow points : 15000 Fkk kAL

***************************************************************************

khkdkhA A A AAA AT A hEhd D E T A I L E D o U T P U T AAX*AAERAEE AL AT AT A AR AR
k**************************************************************************_
* DATE: 2002-05-05 TIME: 18:09:18 RUN COUNTER: 000076 *
*****************#*********************************************************
* TInput filename: D:\JUBILEE\02-035\SWMHYM~1\SILVER.DAT *
* output filename: D:\JUBILEE\02-035\SWMHYM~1\SILVER.out *
* Summary filename: D:\JUBILEE\02-035\SWMHYM~1\SILVER.sum *
* User comments: *
® 1z *
* 23 *
* 3: *
**-k*******************************‘k‘k***************************************

0012 000 L ———mm m o oo

ok dr Ak A AR A A A A AN A AT A Ak hkh A Ak hhrhhdhrdhhhhhhhhdhdhhhhhrdhddhhhhrhhkd bbbk hbrdbrrdhrrx

+ Project Name: [CHESTERMERE]

* Silvercreek
* Project Number: [02-033]
* Date : 04-28-2002
dkkhkkhkk kb khh b A hhbhrhhkhhrh bk bk hhhdhhdhbhkhdhhbhhhhdhhrrhhdkrhhdhhrhhrdhrrbrhrhhidrk
| START | Project dir.: D:\JUBILEE\O2-035\SWMHYM~1\
———————————————————— Rainfall dir.:; D:\JUBILEE\QZ2-035\SWMHYM~1\
TZERO = .00 hrs on 0
METQUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 0
001 : 0002 —————— e e e e e e e e

Pl Timin Trhrsvres monmsre ey Famarnlbanta LA



(d:\...S5LLVER.OUT)

o)
*

* 1:100 Chicago Design Storm

| CHICAGC STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | ' B= 1.870
————————————————————— Cc= 712
used in:  INTENSITY = A / (t + B)"C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = »30
TIME RATIN | TIME RAIN | TIME RAIN | TIME RATIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
) 1.107 | 6.25 4,650 | 12.25 2.554 | 18B.25 1.456
.50 1.136 | 6.50 5.831L | 12.50 2.467 | 18.50 1.433
15 1.168 | 675 g.169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 | 7.00 16.640 | 13.00 2.312 | 19.00 1.390
128 1.237 | 7.25 88.690 | 13.25 2243 | 19.25 1.369
1.50 1.276 | 7.50 22.018 | 13.50 2.179 | 19.50 1.349%
1:75 T .31F | 7.75 13.243 | 13.75 2.118 | 18.75 1.330
2.00 1.362 | 8.00 9.893 | 14.00 2.062 | 20.00 1381
2.25 1.411 | 8.25 8.052 | 14.25 2.018 | 2025 1.293
2.50 1.464 | 8.50 6.865 | 14.50 1.960 | 20.50 1.276
2 75 1.5258 . B.75 6.026 | 14.75 1.913 | 20.75 1258
2.00 1.587 | 9.00 5.399 | 15.00 1.86%2 | 21.00 1.242
3.25 1.659 | g5 25 4.908 | 15.25 1.827 | 21.25 1.227
3.50 1. 738 | 9..50 4,512 | 15.50 1.788 | 21.50 T:21%
B«T5 1.828 | 9.75 4,186 | 15.75 T750 | 21s 75 1196
4.00 1.%29 | 10.00 3.911 | 16.00 1.714 | 22.00 1.182
4.25 2.045 | 10.25 3676 | 1625 1.680 | 22.25 1.168
4.50 2.179 | 10.50 3.472 | 16.30 1.648 | 22.50 1.154
4.75 2.327 | 10.75 3.293 | 1e6.75 1.617 | 22.75 1.141
5.00 2.525 | 11.00 3.135 | 17.00 1.587 | 23.00 1.128
5425 2755 [ 21.25 2.994 | 17.25 1.559 | 23.25 1.115
550 2.042 | 11.50 2.868 | 17.50 1.532 | 23.50 1.103
5,75 3,414 | 11.75 2,753 | L7705 1505 | 283473 1.051
6.00 3.918 | 12.00 2.649 | 18.00 1.480 | 24.00 1.079
00L:000 3 S — T e e
* Pre-development flow calculations
| DESIGN NASHYD | Area (ha)= 26.66 Curve Number (CN)=65.00
| 01:000101 DT= 5.00 | Ia {tm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .600
Unit Hyd Qpeak (cms)= 1.697
PERAK FLOW (cms) = L719 (1)
TIME TO PERK (hrs)= 7833
RUNOFE VOLUME (rmm) = 34.558
TOTAL RAINFALL {mm) = 39.666
RUNOFEF COEFFICIENT = .385

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

g

Catchment Area to Pond
Discharges through Minor System @ 70 L/s/ha

Pacge 2



| CALIB STANDHYD | - Area {ha)= 26.66
| 02:000102 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOQOUS PERVIOUS (i)
Surface Area (ha)= 13.33 13.33
Dep. Storage (mm) = 1.60 3.20
Average Slope (%)= 2.00 2.00
Length (m) = 700.00 50.00
Mannings n = .015 .250
Max.eff.Inten. (mm/hr)= 88.69 28.54
over (min) 10.00 20.00
Storage Coeff. (min)= 7.62 (ii) 20.95 (ii)
Unit Hyd. Tpeak (min)= 10.00 20.00
Unit Hyd. peak (cms)= .13 .05
' *TOTALS*
PEAK FLOW {cms) = 2.69 .64 3.060 (iii)
TIME TO PEBK (hrs)= 7.25 7.50 7.250
RUNOFF VOLUME (mm) = 88.07 40.36 64.213
TOTAL RAINFALL (mm) = 89.67 89.67 89.666
RUNOFFE COEFFICIENT = .98 .45 .716
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Rbove)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001 : 0005 —————— e e e e e e
| COMPUTE DUALHYD |  Average inlet capacities [CINLET] = 1.866 (cms)
| TotalHyd 02:000102 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 1.866 (cms)
Total major system storage [TMJSTO] = 1500. (cu.m.)
ID: NHYD ARERA QPEAK TPERK R.V. DWF
(ha) (cms) {(hrs) {mm) (cms)
TOTAL HYD. 02:000102 26.606 3.060 7.250 ©4.213 .000
MAJOR SYST 09:SPILL .00 .000 .000 .000 000
MINOR SYST 03:000203 26.66 1.866 7.167 64.425 000
NOTE : PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1000. (cu.m.)
001:0008————— e e
| ROUTE RESERVOIR i Requested routing time step = 5.0 min.
| IN>03:(000203) |
| OUT<04: (000204) | ========= QUTLFOW STORAGE TABLE =========
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | {cms) (ha.m.)
. 000 .OOOOE+QQ | .241 .3118E+00
.108 .5870E-01 | .417 .6T700E+00
ROUTING RESULTS AREA QPEARK TPEAK R.V.
———————————————————— {ha) (cms) {hrs) (mm)
INFLOW >03: (000203) 26.66 1.866 7.167 64.425
OUTFLOW<04: (000204) 26.66 417 8.750 64.425
PEAK FLOW  REDUCTION [Qout/Qin] (%)= 22.328

R T, A R Tl R R A I e T e S~V



(cd:\...SILVER.OUT)

TIME SHIFT OF PERK FLOW (min)= 95.00
MAXIMUM STORAGE USED (ha.m.)=.66945+00
0012000 T—mmmm e e e e e T ST T T
| SAVE HYD | AREA (ha)= 26.660
| ID=03 (000203) | QPEAK (cms)= 1.866 (i)
| D= 5.00 PCYC=-1 | TPEAK (hrs)= 7.1¢67
———————————————————— VOLUME (ram) = 64.425

Filename: D:\JUBILEE\02—035\SWMHYM~1\HYDIN—S,DAT
Comments: 1:100 INFLOW TO POND

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

D0 2 0008 —— — e s
| SAVE HYD | ARER (ha)=  26.660

| ID=04 (000204) [ QPERK (cms) = L4117 (1)

| DT= 5.00 PCYC=-1 | TPERK {hrs)= 8.750

———————————————————— VOLUME (mm) = 64.425
Filename: D:\JUBILEE\02-035\SWMHYM~1\HYDCUT-S.DAT
Comments: 1:100 OUTFLCW FROM POND

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
B 210 s osscrossc om0
FINISH ‘

-;l.‘-.Jr*7‘\'*-k**'k';ic'A'“n‘fr*'lr-A-3&-7\'7"“#:1‘\‘-}:*'.':~I.--k**1‘.‘;‘:*****7‘.-*1‘:‘#*7&:‘:*1’:****7‘('}:-}‘-***-.k-*1!.-*‘k**%‘##ﬁﬁ#**ﬁ*#*ﬁ:*****

WARNINGS / ERRORS / NOTES

Simulation ended on 2002-05-05 at 18:09:20
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(d:\...CEESTER.DAT)

2 Metric units
A A AR A A A A A A A A A A A AR AR A A A AR A AR AR AR AR AAAA A AL LR AR AT A A A A LI AR AT A A A AR h Ao r A A AL bA Lot

* Project Name: [CHESTERMERE]

* Chestermere Park Estates

* Project Number: [02-035]

* Date : 04-28-2002

d ok E R A AR A AR R AR A A AR AR AR I A AR A A AR R AR A A AR AAA A A A AR AR IR A A AR A AL AR AL AR AN ARSI AN AT AL dx
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

I [ == e e e |
*

* 1:100 Chicago Design Storm

CHICAGO STORM IUNITS=[2], TD=[24] (hrs), TPRAT=[0.3], CSDT=[15.0] (min),
: ICASEcs=[1],
A=[663.1], B=[1.87], and C=[0.712],

R ettt l ___________________________________________________________
*
* Pre-development flow calculations
*
DESIGN NASHYD ID=[1], NHYD=[101], DT=[5.0]min, AREA=[32.67] (ha),

‘ DWF=[0]} (cms), CN/C=[65], TP=[0.60]hrs,

RAINFALL=[ , , , . ](mm/hr), END=-1

T | ___________________________________________________________

* Catchment Area to Pond
* Discharges through Minor System @ 70 L/s/ha
*
CALIB STANDHYD ID=[2], NHYD=[102]}, DT=[5.0] (min), AREAR=[32.67] (ha),
XIMP=[0.50], TIMP=[0.50], DWF=[0] (cms), LOSS=[Z2],
SCS curve number CN=[72],
Pervious surfaces: IAper=[3.2] (mm), SLPP=[2.0] (%),
LGP=[50] (m), MNP=[0.25], SCP=[0] (min),
Impervious surfaces: IAimp=[1l.6]} (mm), SLPI=[2.0] (%),
LGI=[700] (m), MNI=[0.015], SCI=[0] (min)
RAINFALL=[ , ’ r r 1 {mm/hr) , END=-1

A j————— e —————————— e |
COMPUTE DUALHYD IDin=[2], CINLET=[2.287] (cms), NINLET=[1],
MAJID=[9], MajNHYD=["SPILL"],
MINID=[3], MinNHYD=[203],
TMJISTO=[1500] (cu-m)
B e e e e I _______________________________________ e
ROUTE RESERVOIR IDout=[4], NHYD=[204], IDin=[3],
RDT=[5.0] (min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.0 , 0.0 |
[ 0.133 , 0.0728]
[ 0.297 , 0.3843)
[ 0.515 , 0.82001]
{ =L 5 =k 1
IDovE=[ 1, NHYDovf=[ ]
* e ————————— | = e e
SAVE HYD ID=[3], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD FILENAME=["HYDIN-P.DAT"]
HYD COMMENT=["1:100 INFLOW TO POND"]
*% _________________ | ___________________________________________________________
SAVE HYD ID=[4], # OF PCYCLES=[-11, ICASEsh=[-1]
HYD FILENAME=["HYDOUT-P.DAT"]
e HYD_COMMENT=["1:100 OUTFLOW FROM POND"]

FINISH




S8855 W W M M H H Y Y M M ooC 988 998 =========
5 Www MMM4 H H ¥ X MM MM O 0 9 S 9 S
$S5SS WWW MMM HHHHH X MMM O O ## 9 9 & 9 Ver. 4.02
S W W M M H H ¥ M M O 0 9999 9999 July 1999
55588 W W M M H H b M M 000 : 9 9 =========
9 9 9 9 # 5170115
StormWater Management HYdrologic Model 992 999 =========
w‘k*‘-A-'**'}:'r""k‘r'rf:**1‘:**%—‘r‘.-‘k**'!r‘r‘\'-,':%******‘k'A“k'k*-fr*7‘:*-}.—*\i:'f:*1\--}:7’(#********‘k‘k'}::{'?‘:'k'r‘:%—*****-k**i—*
R o R R Rk e R o SWMHYPJIO_gg Ver/4_02 #.-1::':1\-%*%**f;*##‘k####*****?‘r*%*
#+#%%%% I single event and continuous hydrologic simulation model **w#=&*
R based on the principles of HYMO and its successors B ERRAE
HHk sk OTTHYMO-83 and OTTHYMO-89. FAK KKK
-k-ﬁr-kr'."*‘k'r‘r'A-‘ww‘:-ﬁ.-*7'\'-;':-.5:**7‘:'}:’i:'k‘k‘r:***-k***%*;‘f##*_*‘k*%—#*****-}:**7‘:*-A-****#***#*7‘(*%#*7‘:*****%*
w*xk%xx* Distributed by: J.F. Sabourin and Associates Inc. * ek ok
ERARIAE Ottawa, Ontario: (613) 727-5199 EERERA
FRFAFEE Gatineau, Quebec: (819) 243-6858 KE KA AE
R E-Mail: swmhymo@jfsa.Com FHEFEKE

*‘A’*'k-k‘k‘k**A'”.‘."k-‘k‘#'}:##**v‘\-**:‘r\k*‘k';\",‘:*#****:&-f;*‘k‘k‘k*‘k#********'k',’r'.*:‘k-,“--kk****##***#*****k**

ST ET T DI S U SO R R B S BT TS B 1S S S S E SRR S SR I A e e e o s B B e
+4+4++++ Licensed user: Jubilee Engineering Consultants Ltd. 4+
o o o o Calgary SERIAL#:5170115 I e
RS UE I ST SR RUNIIE IR RS BT WU AR RO R RS S S

***'}:‘k*'}:‘,\-**:’r*fv*‘x#‘k**‘k********#'k',‘\'f:*-ﬁr**‘kt-‘r7‘\'**%‘#‘:#*******'ﬁr**k**#%#*****#******#**
ke

AR K ++++++ PROGRAM ARRAY DIMENSIONS ++++++ KRR AR KK
REAFIEE Maximum value for ID numbers 10 | R AT
i il i Max. number of rainfall pecints: 15000 AR RORR
e R Max. number of flow points : 15000 FERER KKK

***1*';‘.“?‘.'*‘#."!.—**7‘\'-A--A-f\"kv‘c',""ﬁ-.':‘c**'ﬁr*****k**‘kir':'v-.‘s'*‘r\-"kic*k*"k‘kﬂ:*7':**%—*%‘k#*##****#**‘k**#**#*#‘k**

AR EEEAAEEE S LA AR AE A A D E T A I L E D O U T P U T EEFERFALT TR AN E AN ETERF
#{‘k‘k**:‘r***)‘c‘kﬁ**?‘f‘k*ﬁ‘.'77’:********‘#***'k***k#***##*#*****‘k‘k*#*?‘:1\'*7‘?**‘;‘:#7‘:“.’\'*‘##*******
* DATE: 2002-05-05 TIME: 18:17:30 RUN COUNTER: 000080 *
****‘A‘*‘*"k‘i“k‘k')"‘f"ft***‘k***‘k‘k‘k*f-‘1‘{***%\'**‘k‘k‘g\'*ﬁf‘\‘**f—?ﬁ*ff*‘l‘f‘k********'ﬁ(ﬁ)’f*?‘?‘f\'*************
* Input filename: D:\JUBILEE\02—035\SWMHYM~1\CHESTERNDRT *
* Qutput filename: D:\JUBILEE\02—035\SWMHYM~1\CHESTER,Out *
* gummary filename: D:\JUBILEE\02-035\3WMHYM~1\CHESTER . sum *
* User comments: ' *
% l: *
* 2: *
* 3: *
****‘ifx"‘#t‘i‘?‘f‘ﬁ.‘7'.“!.'*1\'*7"#'1.-1’\-i:‘.'Tk‘f\'**'}:*'}r**%‘ﬁ"i.“k%c‘#.‘?‘r.—'y'k*‘.ﬁ'v‘v"‘ffff-“k*‘k#********‘k#‘k‘k:‘:'ﬂ:ﬁr******"k**#‘k*

00T 2 000 L= e e e e e e
*-k-.-‘r7‘:%-7%‘:fr',““k?‘r7‘:1‘-77';#:’::»’:-.\-‘#.'}‘:7%7&'*ﬂ:-kv‘v-k'k-k***'k'k'k-,’:-k*-k:’\-:%#ﬂré'r'A";’f****v‘r*-k-t‘:1\-%%"‘}:-kﬁ.-v‘:f:*i:*-}.—-k:’:#*‘k'ﬂr********
* Project Name: [CHESTERMERE]

* Chestermere Park Estates

*  Project Number: [02-033]

* Date : 04-28-2002

‘k*v’r******#'ﬁ"ﬂr‘k‘k‘,’:**-»"--k*)"r#‘r‘:'#'k*-ﬂr**-k%'}'n'rv'\‘if'#.‘*k-,‘r-k'r’\'»'-.--A--.’:fr*‘A"k-k-k*ﬁ-****#fc#**##***#**#********‘gﬁ

| START | Project dir.: D:\JUBILEE\02—035\SWMHYM~1\
—————————————————— Rainfall dir.: D:\JUBILEE\02-035\SWMHYM~1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 001

NSTORM= 0
00120002 oo

Jubilee Engineering Consultants Ltd.



(d:\...CHESTER.OUT)

*
* 1:100 Chicagoe Design Storm

| CHICRGO STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | : B= 1.870
———————————————————— ‘ c= .712
used in: INTENSITY = A / (t + B)"C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.25 1.107 | 6.25 4.650 | 12.25 2.554 | 18.25 1.456
.50 1.136 | 6.50 5.831 | 12.50 2.467 | 18.50 1.433
.15 1.168 | 6.75 8.169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 | 7.00 16.640 | 13.00 2.312 | 1%9.00 1.390
1.25 1.237 | 7.25 88.690 | 13.25 2.243 | 19.25 1.369
1.50 1.276 | 7.50 22.018 | 13.50 2.17% | 19.50 1.349
1.75 1.317 | 7.75 13.243 | 13.75 2.118 | 19.75 1.330
2.00 1.362 | 8.00 9.893 | 14.00 2.062 | 20.00 1.311
2.25 1.411 | 8.25 8.052 | 14.25 2.010 | 20.25 1.293
2.50 1.464 | 8.50 6.865 | 14.50 1.960 | 20.50 1.276
2.75 1.523 | 8.75 6.026 | 14.75 1.913 | -20.75 1.259
3.00 1.587 | 9.00 5.399 | 15.00 -1.869 | 21.00 1.242
3.25 1.659 | 9.:.25 4,908 | 15.25 1.827 | 21.25 1.227
3.50 1.738 | 9.50 4.512 | 15.50 1.788 | 21.50 1.211
3.75 1.828 | 9.75 4.186 | 15.75 1.750 | 21.75 1.196
4.00 1.929 | 10.00 3.911 | 16.00 1.714 | 22.00 1..182
4.25 2.045 | 10.25 3.676 | 16.25 1.680 | 22.25 1.168
4.50 2.179 | 10.50 3.472 | 1s6.50 1.648 | 22.50 1.154
4.75 2.337 | 10.75 3.293 | 16.75 1.617 | 22.75 1.141
5.00 2.525 | 11.00 3.135 | 17.00 1.587 | 23.00 1.128
5.25 2.755 | 11..25 2.994 | 17.25 1.559 | 23.25 1.115
5.50 3.042 | 11.50 2.868 | 17.50 1.532 | 23.50 1.103
§5.75 3.414 | 11.75 2.753 | 17.75 1.505 | 23.75 1.091
6.00 3.918 | 12.00 2.649 | 18.00 1.480 | 24.00 1.079
0010003
* . .
* Pre—development flow calculations
*
| DESIGN NASHYD | Area (ha)= 32.67 Curve Number (CN)=65.00
| 01:000101 DT= 5.00 | Ta ) (ram) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= .600
Unit Hyd Qpeak (cms)= 2.080
PEAK FLOW (cms)= .882 (i)
TIME TO PEAK (hrs)= 7.833
RUNOFF VOLUME (mm) = 34.558
TOTAL RAINFALL (mm) = 89.666
RUNOFF COEFFICIENT = .385

(i) PEAK FLOW DCES NOT INCLUDE BASEFLOW IF ANY.

*

* Catchment Area to Pond
* Discharges through Minor System @ 70 L/s/ha
*

R N e e D A S e R IR G L AT



| CALIB STANDHYD | Area (ha)=  32.67
| 02:000102 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOQUS (i)
Surface Area (ha)= 16.33 16.33
Dep. Storage (mm) = 1.60 3.20
Average Slope (%)= 2.00 2.00
Length (m)= 700.00 50.00
Mannings n = 013 .250
Max.eff.Inten. (mm/hr)= 88.69 28.54
over (min) 10.00 20.00
Storage Coeff. (min)= 7.62 (ii) 20.95 (ii)
Unit Hyd. Tpeak (min)= 10.00 20.00
Unit Hyd. peak (cms)= .13 .05
*TOTALS*
PERK FLOW (cms)= 3.30 z S 3.750 (iii)
TIME TO PERK (hrs)= 7.25 7.50 7.250
RUNOFF VOLUME (am) = 88.07 40.36 64.213
TOTAL RAINFALL (mm) = 89.67 89.67 89.666
RUNQFF COEFFICIENT = .98 .45 L6
(i) CN PRCCEDURE SELECTED FOR PERVICUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Bhove)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE COEFFICIENT. i
(iii) PERK FLOW DOES NOCT INCLUDE BASEFLOW IF ANY.
00T 2000 5= mm — e TS ———em—ommTTTe
| COMPUTE DUALHYD | Bverage inlet capacities [CINLET] = 2.287 (cms)
| TotalHyd 02:000102 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 2.287 (cms)
Total major system storage [TMJSTO] = 1500. (cu.m.)
ID: NHYD AREA QPEAK TPEAK BV DWE
(ha) (cms) (hrs) (o) (cms)
TOTAL HYD. 02:000102 32.67 3750 T 250 64.213 .000
MAJOR SYST 09:5PILL .00 .000 .000 .000 .000
MINOR SYST 03:000203 32.67 2.287 7.167 64.428 .000
NCTE: PERAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1226. (cu.m.)
D0 3 DOOB m e e e e e e e e e T S S e s s e e e
| ROUTE RESERVOIR | Requested routing time step = 3.0 min.
| IN>03:(000203)
| oUT<04: (000204) | =========  QUTLEFOW STORAGE TABLE =========
————————————————————— OQUTELOW STORAGE | QUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
,000 .0000E+00 | .297 .3843E+00
.133 .7280E-01 | .515 .B8200E+00
ROUTING RESULTS AREA ‘QPEAK TPEAK R.V.
———————————————————— (ha) {cms) (hrs) (oum)
INFLOW >03: (000203) 32.67 2.287 7.167 64.428
QUTFLOW<04: (000204) 32.67 .514 8.667 64.428
PEAK FLOW REDUCTION [Qout/Qin] (%)= 22.495

Jubilee Engineering Consultants Ltd.



(d:\...CHESTER.OUT)

TIME SHIFT OF PEAK FLOW (min)= 90.00
MAXIMUM STORAGE USED (ha.m.)=.8190E+00

T D st 4 2 B i R 0t S5 A
| SAVE HYD |  AREA (ha)=  32.670

| ID=03 (000203) | QPERK (cms)= 2.287 (i)

| DT= 5.00 PCYC=-1 | TPEAK (hrs)= 7.167

———————————————————— VOLUME (mm) = 64.428
Filename: D:\JUBILEE\02-035\SWMHYM~1\HYDIN-P.DAT
Comments: -1:100 INFLOW TO POND

(i) - PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

001z 0008 ———————
| SAVE HYD |  AREA (ha)= 32.670

| ID=04 (000204) | QPERK (cms)= .514 (i)

| DT= 5.00 PCYC=-1 | TPERK (hrs)= 8.667

———————————————————— ~ VOLUME -(mm) = 64.428
Filename: D:\JUBILEE\02-035\SWMHYM~1\HYDOUT-P.DAT
Comments: 1:100 OUTFLOW FROM POND

(i) PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00 £ 00 09 = e e

FINISH

*****************************************_**************************************

WARNINGS / ERRORS / NOTES

Simulation ended on 2002-05-05 at 18:17:32

Jubilee Enoineerine Mananlfanka LA
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(d:\...URBCC.DAT)

Metric units :
*';'f‘,*.",’:*'i.-#*****#‘A“#**‘kﬁ'**'k******'k‘k#*****-k‘k*‘k‘é“k‘k**?‘r*?’t7\‘**7’:****'}:ﬁ‘f:‘k******#ﬁ*****%***fv

* N

* Project Name: [CHESTERMERE]
¥ Urbco
*  Project Number: [02-035]
* Date : 03-24-2002 ‘
********'ﬂr'}:*#****‘k*##*'k‘k*?‘::!:****#**'}c‘k*ﬁ*;’:*v‘r*1:************#******%**ff‘#'}\-*'r‘.";‘r'r‘c‘,':-k',‘:#***
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[O]
A [==— e ]
* i
* 1:100 Chicago Design Storm
CHICAGO STORM IUNITS=[2], TD=[24] (hrs), TPRAT=[0.3], CSDT=[15.0] (min),
ICASEcs=[1],
A=[663.1], B=[1.87], and C=[0.712],

* Pre-development flow calculations

* . -

DESTGN NASHYD ID=[1], NHYD=[101], DT=([5.0]min, AREA=[26.17] (ha),
DWEF=[0] (cms), CN/C=[65], TP=[0.47]hrs,
RAINFALL=[ , ' " , 1 {mm/hr), END=-1

* Catchment Area to Pond
* Discharges through Minor System @ 70 L/s/ha
CALIB STANDHYD ID=[2], NHYD=[101], DI=[5.0] (min), ARER=[26.17] (ha),
XIMP=[0.50], TIMP=[0.50], DWF=[0] (cms), LOSS=[2],
SCS curve number CN=[72],
Pervious surfaces: IAper=[3.2] (mm), SLPP=[2.0] (%),
. LGP=[50] (m), MNP=[0.25], SCP=[0] (min),
Impervious surfaces: IAimp=[1.6] (mm), SLPI=[2.0] (%),
LGI=[500] (m), MNI=[0.015], sScI=[0] (min)
RAINFRLI=[ , , , . 1{mm/hr) , END=-1

g o |
COMPUTE DUALHYD IDin=[2], CINLET=[1.832] (cms), NINLET=[1],
: MAJID=[9], MajNHYD=["SPILL"],
MINID=[3], MinNHYD=[203],
TMJISTO=[1500] (cu-m)
FG ] 55 e S e e s e e i e s T e e
ROUTE RESERVOIR IDout=[4], '~ NHYD=[204], IDin=[3],
RDT=[5.0] (min),
TABLE of ( OUTFLOW-STORARGE ) values
{cms) — {(ha-m)
[ 0.0 , 0.0 ]
[ 0.115 , 0.0578]
[ 0.257 , 0.3071]
[ 0.445 , 0.6600]
[ =4 ’ =1 ]
TIDovi=|[ 1, NHYDovEi=[ ]
A e e e
SAVE HYD ID={3], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD FILENAME=["HYDIN-U.DAT"]
HYD COMMENT=["1:100 INFLOW TO POND"]
HY e
SAVE HYD ID=[4], # OF PCYCLES=[-11, ICASEsh=[-1]
HYD FILENAME=["HYDOUT-U.DAT"]
HYD COMMENT=["1:100 OUTFLOW FROM POND"]
-Jr% _________________ | ___________________________________________________________
FINISH

(=

Jubilee Engineering Comsultants L&d.



(d:\...URBCO.OUT}

8388 W W M M H H Y Y M M 000 999 999 =========
s WWW MMM H H YY MMMM O O 9 9 9 9

SSSSS WWW MMM HHHHH Y MMM O O ## 9 9 9 9 Ver. 4.02

S WW ™M M H H Y M M 0 o0 9999 9999 July 1999

SSSSs WW M M H H Y M M 000 9 9 =======—=

. _ 9 9 9 9 # 5170115

StormWater Management HYdrologic Model 999 999 =========

g T R T R T R T TR e ue e u S s
KhkkkkkkkF kR Rdhkkkkkkkkkkkk SPMHYMO-99 Ver/4.02 Fhkkdkkhhkdhdkrdrhhhrrtrrdhhrs

*rAxkF*x® N single event and continuous hydrologic simulation model — #**%x%x

TAEHE K based on the principles of HYMO and its successors Fkdd N
Feldnddkd OTTHYMO-83 and OTTHYMO-89. Fdeded ook
hhkhhkhhhkdhhhkhhhhhhrhhhhhkhdrhdxdhddhhdhhhhdhdhdrhhdrdhhhr A A hdrohhrd b hrdbdrr o Ahhdrhrs
*k*%k*** Distributed by: J.F. Sabourin and Associates Inc. R
E ek Ottawa, Ontario: (613) 727-5199 wR K x Kk
*REwkdk Gatineau, Quebec: (819) 243-6858 Kk FA KA
BRERE &R E-Mail: swmhymo@jfsa.Com FRAHFNE

et b e E R RS R R R R R R R R R R R R R T (YR A SR UR AU WP S Aprap

B I B o e e e o 5 T O MV B U S B I I O O AN T U W SO 0 PR B
+++++++ Licensed user: Jubilee Engineering Consultants Ltd. e
+A+++++ Calgary ‘ SERIAL#:5170115 +H4+++++
B B L b B e T S0 S SV IS OB U I 0 B S S O W S S W T T A O

***************************************************************************

* ok kkkkk ++++++ PROGRAM ARRAY DIMENSIONS ++4++++ Kok ok ok
Fkkdkdkk Maximum value for ID numbers : 10 Bk
HHERAA Max. number of rainfall points: 15000 FHEAF R
e ek Max. number of flow points : 15000 bl g gt

***************************************************************************

L RS SR R EE R TSR DETAIILETD ouUTPUT *hkhhhrhkrhkdrrrhhhhhs
***************************************************************************
i DATE: 2002-05-05 TIME: 18:18:05 RUN COUNTER: 000081 *
L R R R R R R R R R R R R R R R R o R R R R A S TR R PP Vg TR
* Input filename: D:\JUBILEE\02-035\SWMHYM~1\URBCO.DAT *
* Output filename: D:\JUBILEE\02-035\SWMHYM~1\URBCO.out *
* Summary filename: D:\JUBILEE\02-035\SWMHYM~1\URBCO.sum *
* User comments: *
* Tz *
* 2: *
* 3: *
* *

*******************************************************************************

* Project Name: [CHESTERMERE]

* Urbco
* Project Number: [02-035]
* Date : 03-24-2002
*******************************************************************************
| START | Project dir.: D:\JUBILEE\02-035\SWMHYM~1\
———————————————————— Rainfall dir.: D:\JUBILEE\02-035\SWMHYM~1\

TZERO = .00 hrs on 0

METOQUT= 2 {output = METRIC)
NRUN = 001
NSTORM= 0




(d:\...URBCO.OUT)

* 1:100 Chicago Design Storm

| CHICAGC STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | B= 1.870
———————————————————— C= ; 712
used in: INTENSITY = A / (t + B)~C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratic = .30
TIME RATN | TIME RATIN | TIME RATN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
<25 1.107 | 652D 4,650 | 12.25 2.554 | 18.25 1.45¢6
50 1.136 | 6.50 5.831 | 12:50 2.467 | 18.50 1.433
.15 1.168 | 6.75 8,169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 | 7.00 16.640 | 13.00 2.312 | 1%8.00 1.380
L. 25 1.237 | 7.25 88.690 | 13.25 2.243 | 19.25 1.369
1.50 1.276 | 7:50° 22:018 | 1850 2,178 ] 18.50 1.349
1=75 1.317 | 7.75 13.243 | 13.75 2,118 | 19.75 1.330
2.00 1.362 | §.00 9.893 | 14.00 2.062 | 20.00 1.311
2.28 1.411 | §.25 8.052 | 14.25 2,010 | 20.25 1= 283
2.50 1.464 | 8.50 6.865 | 14.50 1.960 | 20.590 1.2396
275 1.523 | 8.75 6.026 | 14.75 1.913 | 20.75 1.259
3.00 1.587 | 9.00 5.39% | 15,00 1.869 | 21.00 1.242
3.25 1.659 | 9.25 4.908 | 15.25 1.827 | 21.25 . 2B
350 1.738 | 9. 58 4.512 | 15.50 1.788 | 21.50 1.211
2715 1.828 | 9.75 4.186 | 15.75 1.750 | 21.75 1.196
4.00 1.929 | 10.00 3.%11 | 16.00 1.714 | 22.00 1..182
4.25 2.045 | 10.25 3.676 | 16.25 1.680 | 22.25 1.168
4.50 20199 | LO.50 2.472 | 16.50 1.648 | 22.30 1.154
4.75 2.337 | 10.75 3.293 | 16.75 1:8617 | 22:%5 1:24%
5.00 2.525 | 11.00 3.135 | 17.00 1587 | 23.00 1. 128
525 2.755 | 11l.25 2.9%94 | 17.25 1.559 | 23.25 1.115
550 3.042 | 11.50 2.868 | 17.50 1.532 | 23.50 1.103
5.95 3.414 | 11.75 2.753 | 17.75 1.505 | 23.75 1,081
6.00 3.9818 | 12.00 2.649 | 18.00 1.480 | 24.00 1.079
D0 L D B e e e e e e e e e e e e e e e e e e e e e T S T S e
w
* pre-development flcw calculations
*
| DESIGN NASHYD | Area (ha)=  26.17 Curve Number (CN)=65.00
| 01:000101 DbT= 5.00 | Ia {mm) = 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tpl(hrs)= .470
Unit Hyd Qpeak (cms)= 2 «1:27
PEAK FLOW (cms) = .828 (i)
TIME TO PEAK (hrs)= 7.667
RUNOFF VOLUME (mm)=  24.558
TOTAL RAINFALL (mm) = 89.6066
RUNOFF COQEFFICIENT = .385

(1)

00 2 01010 i e e

*

* Catchment Area to Pond
* Discharges through Minor System €@ 70 L/s/ha
*

Jubiles Enginesring Consultants Lid.
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| CALIB STANDHYD | Area (ha)= 26.17
| 02:000101 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIQUS PERVIOQUS (i)
surface Area (ha)= 13.09 13.09
Dep. Storage (mm) = 1.60 3.20
Average Slope (%)= 2,00 2.00
Length (m)= 500.00 50.00
Mannings n = .015 .250
Max.eff.Inten. (mm/hr)= 88.69 28.54
over (min) 5.00 20.00
Storage Coeff. (min)= 6.23 (ii) 19.55 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= +18 .06
*TQOTALS*
PERK FLOW (cms)= 2.99 .65 3.358 (iii)
TIME TO PEARK (hrs)= T«258 7.50 7.250
RUNQFF VOLUME (mm) = 88.07 40.36 64.213
TOTAL RAINFALL (mm)= - 89.67 89.67 89.666
RUNOFF COEFFICIENT = .98 .45 .716
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Rbove)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001 :0005———— e e s
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 1.832 (cms)
| TotalHyd 02:000101 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 1.832 (cms)
Total major system storage [TMJSTO] = 1500. (cu.m.)
ID: NHYD AREA QPEAK TPEARK R.V. DWFE
(ha) (cms) (hrs) {rom ) (cms)
TOTAL HYD. 02:000101 26.17 3.358 7.250 64.213 . 000
MAJOR SYST 09:SPILL .00 .000 .000 .000 .000
MINOR SYST 03:000203 26.17 1.832 7.083 65.142 .000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

Maximum MAJOR SYSTEM storage used = 1035. (cu.m.)
00110006 ———————— e e e e s
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>03:(000203) |
| OUT<04:(000204) | ========= QUTLFOW STORAGE TABLE =========
————————————————————— OQUTFLOW STORAGE | OUTFLOW STORAGE
{cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | .257 J3071E+00
.115 .5780E-01 | .445 .6600E+00
ROUTING RESULTS AREA QPEARK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >03: (000203) 26.17 1.832 7.083 65.142
OUTFLOW<04: (000204) 26.17 .443 8.500 65.142
PEAK FLOW REDUCTION [Qout/Qin] (%)= 24.183

Page 3



(d:\...URBCO.OUT)

TIME SHIFT OF PEAK FLOW (min) = 85.00
MAXIMUM STORAGE  USED (ha.m.)=.6565E+00
TR 0)0] 1 R ISP SIS —————————————————————————
| SAVE HYD |  AREA (ha)=  26.170
| ID=03 (000203) |  QPERK (cms) = 1.832 (i)
| DT= 5.00 PCYC=-1 | TPEAK {hrs)= 7.083
-------------------- VOLUME (mm)=  65.142

Filename: D:\JUBRILEE\02-035\SWMHYM~1\HYDIN-U.DAT
Commentss: 1:100 INFLOW TO POND

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00 2 010 08— — e
| SAVE -HYD |  AREA (ha)=  26.170°

| ID=04 (000204) | QPEAK {cms) = .443 (i)

| DT= 5.00 PCYC=-1 | TPEAK (hrs)= 8.500

———————————————————— VOLUME {(rmm) = 65.142
Filename: D:\JUBILEE\N02-035\SWMHYM~1\HYDOUT-U.DAT
Comments: 1:100 OUTFLOW FROM POND

00120009 mmmmmmmm e
FINISH
o b B R SR T e e R L SR R R e e o R R R Tt i o e el o e i o

WARNINGS / ERRORS / NOTES

Simulation ended on 2002-05-05 at 18:18:06
Tbilea Magincering Consultants Lid. o Page 4



3 POND SCENARIO



{(d:\...CHESSER.DAT)

Metric units
‘k'k'r‘.'"rr7‘=r'k-ki‘f'ﬁr':'f'k‘k**'k***k}\"kﬁ-,‘:'k'k'.lr'.k':‘r%**-}:v‘r‘k-L-'kskk**********'}c‘k'}:*;’:'Fr'k-,‘rf:‘ki‘#'ﬂf***v‘r%‘****#a‘:***#***
Project Name: [CHESTERMERE]
Chesser/Paxton
Project Number: [02-035]
*  Date : 03-24-2002

‘k')rﬂr*1‘:*7&-‘,’:7‘:'}\"r‘.",':*7‘:-:‘:%'ﬁ'#**#*ﬁ-ﬁr**‘k*‘k‘;‘k***-}:*&"k‘k-k'k'k-'ﬁ**‘#';‘:*'k;‘:é:-k'k-k-k**********#*‘k*‘k*****#*-}:*

STRRT TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

* ok DN

o

s

*

o+

* 1:100 Chicago Design Storm

CHICAGO STORM ITUNITS=[2], TD=[24] (hrs), TPRAT=[0.3], CSDT=[15.0] (min),
ICASEcs=[1],

A=[662.1], B=[1.87], and C=[0.712],

L L | e e e ;
*

# pPre-development flow calculations

k3
DESIGN NASHYD ID=[1], NHYD=[101], DT=[5.0]lmin, AREA=[48.59] (ha),
DWE=[0] {cms), CN/c=[65], TP=[0.54]hrs,
RAINEALL=[ , , .+ . 1(mm/hr), END=-1
R [ o o i i e e it e e

*
*# (Catchment Area to Pond
* Discharges through Minor System € 70 L/s/ha
*
CAT,IB STANDHYD ID=[2], NHYD=[101], DT=[5.0] (min), AREA=[48.59] (ha),
YIMP=[0.50], TIMP=[0.50], DWFE=[0] {cms), Loss=[2],
8CS curve number CN=[72], '
Pervious surfaces: IAper=[3.2] (mm), SLEP=[2.0] (%),
LGP=[50] (m), MNP=[{0.25], sSCP=[0] (min),
Impervious surfaces: Inimp=[1.6] (mm), STLPI=[2.0] (%),
' LGI=[900] (m), MNI=[0.015], SCI=[0] (min)
RAINFRLI=[ , , .+ , 1{(mm/hr) ,. END=-1

HY e — e o |
COMPUTE DUALHYD IDin=[2], CINLET=[3.401] (cms), NINLET=[1],
MAJID=[9], MajNHYD=["SPILL"},
MINID=[3], MinNHYD=[203],
TMJSTO=[1500] (cu-m)
‘k% _________________ 1 ___________________________________________________________
ROUTE RESERVOIR IDout=[4], NHYD=[2047, IDin=[3],
RDT=[5.0] (min),
TABLE of ( OUTFLCOW-STORAGE ) wvalues
(cms) - {(ha-m)
[ D0 & B0 ]
[0.201 , 0.1107]
[0.450 , 0.5787]
[0.780 , 1.2200]
[ g 7 —; ]
IDovE={[ ], NHYDovE=[ 1
e [ et R A T TSy B e
SAVE HYD ID=[3], # QF PCYCLES=[-1], ICASEsh=[-1]
HYD_EILENAME=E"HYDIN—C.DAT"]
HYD_COMMENTZ["I:IOO INFLOW TO POND"]
) SRR | o e e S i S o e R
SAVE HYD ID=[4], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD_FILENAME:[”HYDOUT—C.DAT”}
HYD_COMMENT:["l:lOO OUTFLOW FROM POND"]
A | s e B S S S S
FINISH

TJubilas Tangineering Consultants Lid. Page 1
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(d:\...CHESSER.OUT}

55358 W W M M H H Y Y M M 000 999 9389 =========
S WWWwWw. MMM H H Yy MMMM O 6] 9 9 9 9

S5588 WWW MMM HHHHH b MMM O O ## 9 9 .8 9 Ver. 4.02

S WWw M M H H Y M M O 0 9989 9999 July 1999

5SS5SSS W W M M H H Y M M [e]e]e] 9 0 ==m==m—m=—

9 9 9 9 # 5170115

StormWater Management HYdrologic Model 999 999 =========

***************************************************************************
FhEkkkkhhkrhThhkhhkhkhhhkkkt SPMHYMO-99 Ver/4.02 **xkhhkrdkhhkkdshdhhhhdhdshdsr
FrAkkk* R single event and continuous hydrologic simulation model #*#*w#+%

wEEIR based on the principles of HYMO and its successors TexkFH Kk
il g OTTHYMO-83 and OTTHYMO-89. Fokok ko k&
***************************************************************************
*¥***k** Distributed by: J.F. Sabourin and Associates Inc. Mk
Fhekxdkk Ottawa, Ontario: (613) 727-5199 HEHHFEE
Fokekoek ok Gatineau, Quebec: (819) 243-6858 L R
FREARRR E-Mail: swmhymo@jfsa.Com Fodkdk ko ek

***************************************************************************

++++++++++++++++++++++++++++++++++++++'":'41:':L'::::::.T+++++++++++++++++
+++++++ Licensed user: Jubilee Engineering Consultants Ltd. F++4+++
Fhokb+++ Calgary SERIAL#:5170115 +4+t+

B O SR B S S S PR S A A IS

***************************************************************************

KK F KAk ++++++ PROGRAM ARRAY DIMENSIONS ++++++ ok ok ok ok
, ERFH ek : Maximum value for ID numbers : 10 FRE K I KK
R AR E Max. number of rainfall points: 15000 hEFEF Kk
Rk Max. number of flow points : 15000 kAo

********************************#******************************************

FEEIFEAEA AT T A A AL A XA A F LR D E T A I L E D O u T P U T FhkAhhhdbkddddtrrhhdrddit
***************************************************************************
* DATE: 2002-05-05 TIME: 18:31:59 RUN COUNTER: 000093 *
***************************************************************************
* Input filename: D:\JUBILEE\(02-035\SWMHYM~1\CHESSER.DAT *
* Output filename: D:\JUBILEE\02-035\SWMHYM~1\CHESSER.out *
* Summary filename: D:\JUBILEE\02-035\SWMHYM~1\CHESSER. sum *
* User comments: %
* *
X 21 *
* 3: *
* *

*************************************************************************

* Project Name: [CHESTERMERE]

* Chesser/Paxton
* Project Number: [02-035]
* Date : 03-24-2002
*******************************************************************************
| START | Project dlr.. D:\JUBILEE\02-035\SWMHYM~1\
———————————————————— Rainfall dir.: D:\JUBILEE\02- 035\ SWMHYM~1\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 0

Jubilee Engineerinag Consultanta Lfd.



(d:\...CHESSER.OQUT)

* 1:100 Chicago Design Storm

| CHICAGO STORM | IDF curve parameters: A= 663.100
| Ptotal= 89.67 mm | B= 1.870
———————————————————— C= 712
used in: INTENSITY = A / (t + B)~C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30
TIME RATN | TIME RATIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
+25 1.107 | 6.25 4.650 | 12.25 2.554 | 18.25 1.456
.30 1.136 | 6.50 5.831 | 12.50 2.467 | 18.50 1.433
.75 1.168 | 6.75 8.169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 | 7.00 16.640 | 13.00 2.312 | 19.00 1.3%0
L.25 L.gay | 7.25 88.850 | 13.25 2.243 | 19525 1.369
1.50 1.276 | 7.50 22.018 | 13.50 2.17% | 18.50 1.345
L TB 1.317 | 7.75 13.243 | 13.75 2.118 { 19.75 1.330
2.00 1.362 | 8.00 5.893 | 14.00 2.062 | 20.00 1.311
2.25 1.411 | 8.25 8.052 | 14.25 2.010 | 20.25 1.283
2.50 1.464 | 8.50 6.865 | 14.50 1.960 | 20.50 1.2%76
275 1.52% | 8.75 6.026 | 14.75 1.913 | 20.75 1.258
3.00 1.587 | 9.00 5.398 | 15.00 1.869 | 21.00 1.242
3.25 1.659 | 9.25 4.908 | 15.25 1.827 | 21.25 1.227
.60 1.738 | 9.50 4.512 | 15.50 1.788 | 21.50 1.211
3.75 1.828 | 9.75 4.186 | 15.75 1.750 | 21.75 1.1%6
4.00 1.929 | 10.00 3.911 | 16.00 1.714 | 22.00 1.182
4.25 2.045 | 10.25 3.676 | 16.25 1.680 | 22.25 1.168
4.50 2.17% | 10.50 3.472 | 16.50 1.648 | 22.50 1.154
4.75 2.337 | 10.75 3.293 | 16.75 1.617 | 22.75 1.141
5.00 2.525 | 11.00 3.135 | 17.00 1.587 | 23.00 1.128
5.25 2.755 | 11.25 2.994 | 17.25 1.559 | 23.25 1.115
5.50 3.042 | 11.50 2.868 | 17.50 1.532 | 23.50 1.103
575 3.414 | 11.75 2753 | A5 1.505 | 23.75 1.091
6.00 3.918 | 12.00 2.649 | 18.00 1.480 | 24.00 1.079
00 L 1 000 B e e
* Pre-development flow calculatiors
*
| DESIGN NASHYD | Area (ha)= 48.59 Curve Number (CN)=65.00
| 01:000101 DT= 5.00 | Ta (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp{hrs)= .540
Unit Hyd Qpeak (cms)= 3.437
PEAK FLOW (cras) = 1.404 (i)
TIME TO PEAK (hrs)= 7,750
RUNOFF VOLUME (m) = 34.558
TOTAL RAINFALL (mm) = 89.666
RUNOFF COEFFICIENT = .385

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Catchment Area to Pond
Discharges through Minor System @ 70 L/s/ha

ubilee Engineering Copsultants Ltd.
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| CALIB STANDHYD | Area (ha)= 48.59
| 02:000101 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
- Surface Area (ha)= 24.30 24.30
Dep. Storage (mm) = 1.60 3.20
Average Slope (%)= 2.00 2.00
Length (m)= 900.00 50.00
Mannings n = .015 .250
Max.eff.Inten. (mm/hr)= 88.69 25.06
over (min) 10.00 25.00
Storage Coeff. (min)= 8.87 (ii) 22.90 (ii)
Unit Hyd. Tpeak (min)= 10.00 25.00
Unit Hyd. peak (cms)= .12 .05
*TOTALS*
PEAK FLOW {cms) = 4.66 1.09 ©5.168 (iii)
TIME TO PERK (hrs)= 7.25 7.58 7.250
RUNOFF VOLUME (mm) = 88.07 40.36 64.213
TOTAL RAINFALL (mm) = 89.67 89.67 89.666
RUNOFE COEFFICIENT = .98 .45 .716
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72,0 Ia = Dep. Storage (RAbove)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00120005
| COMPUTE DUALHYD | Bverage inlet capacities [CINLET] = 3.401 (cms)
| TotalHyd 02:000101 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 3.401 (cms)
Total major system storage [TMJSTO] = 1500. (cu.m.)
ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha} {cms) (hrs) {rmm) (cms)
TOTAL HYD. 02:000101 48.59 5.168 7.250 64.213 000
MAJOR SYST 09:SPILL .00 .000 . 000 .000 000
MINOR SYST 03:000203 48.59 3.401 T.1.67 64.784 000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1460. (cu.m. )}
001 0006 o e
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>03:(000203)
| OUT<04:(000204) | ========= OQUTLFOW STORAGE TABLE =========
————————————————————— OUTFLCW STORAGE | OUTFLOW STORAGE
{cms) (ha.m.) | (cms) {ha.m.)
.000 .0000E+00 I -450 .5787E+00
-201 .1107E+00 | .780 .1220E+01
ROUTING RESULTS ARER QPERK TPEAK R.V.
———————————————————— (ha) (cms) {hrs) (mm)
INFLOW >03: (000203) 48.59 3.401 7.167 64.784
OUTFLOW<04: (000204) 48.59 779 8.750 64.784
PEAK FLOW REDUCTION [Qout/Qin] (%)= 22.913

Jubilee Engineering Consultants

Ltd.
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(d:\...CHESSER.OUT)

TIME SHIFT OF PEARAK FLOW

(min) = 85.00

| SAVE HYD
| ID=03 (000Z203)
| DT= 5.00 PCYC=-1

MAXIMUM STORAGE USED
| AREA (ha)=
| QPEAK (cms)=
| TPERK (hrs)=
= VOLUME (mm) =

(ha.m.)=.1219E+01
48.590
3.401 (i)
7.167
64.784

Filename: D:\JUBILEE\024035\SWMHYM~1\HYDIN—C.DRT
Comments: 1:100 INFLOW TO POND

(i) PEAK FLOW DOES NOT

| SAVE HYD
| ID=04 (000204)
| DT= 5.00 PCYC=-1

INCLUDE BASEF

| AREA (ha)=
| OPERK (cms) =
| TPEAK (hrs)=
= VOLUME (mm) =

LOW IF ANY.

48.580
779 (1)

8.750

64.784

Filename: D:\JUBILEE\02-035\SWMHYM~1\HYDOUT-C.DAT
Comments: 1:100 OUTELOW FROM POND

(1) PEAK FLOW DOES NOT INCLUDE -BASEFLCOW IF ANY.

D0 £ 010109 = = — o e e e

FINISH

Simulation ended on 2002-05-05

at 18:32:01

Jubilee Engineering Consultants Litd.
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(d:\...3PCHESTR. DAT)

2 Metric units
*******************************************************************************

* Project Name: [CHESTERMERE]

% Silvercreek & Chestermere Park Estates

* Project Number: [02-035]

* Date : 08~-11-2002 .

KR AR T AR A A R AR R AR R AR AR AR T A AR A AT AR AT T T A T IT A AT AT A A A AT AL A A AT RAA AR LT R A A AR A A A A Ak
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

B oy i i !-______—_-——H—u—————————ﬁ —————————————————————————————————— I

*

* 1:100 Chicago Design Storm

CHICAGO STORM IUNITS=[2], TD=[24] (hrs), TPRAT=[{0.3], CSDT=[15.0] (min),
ICASEcs=[1], . _
A=[663.1], B=[1.87], and C=[0.712],

B | e e e S i 1
V*
* Pre-development flow calculations
kS
DESIGN NASHYD ID=[1], NHYD=[101], DT=[5.0]min, AREA=[59.33] (ha),

‘ DWF=[0] (cms), CN/C=[65], TP=[1.20}hrs,

RAINFALL=( , , , , ]{mm/hr), END=-1

R i e = e o |

* Catchment Area to Pond
* Discharges through Minor System @ 70 L/s/ha
& 2
CALIEB STANDHYD ID=[2], NHYD=[102], DT=[5.0] {min), AREA=[59.33] (ha),
XIMP=[0.50], TIMP=[0.50], DWF=[0] (cms), LOSsS=[2],
SCS curve number CN=[72],
Pervious surfaces: IAper=(3.2] (mm), SLPP=[2.0] (%},
LGP=[50] (m), MNP=[0.25], ScCP=[0] (min),
Impervious surfaces: IRimp=(1.6] {mm), SLPI=[2.0](%),
LGI=[1400] {m), MNI=[0.015], SCI=[0] (min

RAINFALL=[ , , , , l{mm/hr) , END=-1
R T—— ot T s s R e i S |
COMPUTE DUALHYD - IDin=[2], CINLET=[4.153]{cms), NINLET=[1],
MAJID=[9], MajNHYD=(["SPILL"],
MINID=[3], MinNHYD=[203],
: TMJISTO=[1500] (cu-m)
T s S A S BT o it i S |
ROUTE RESERVOIR IDout=[4], NHYD=[204], IDin=[3],
RDT=[5.0] (min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.0 , 0.0 }
[ 0.281 , 0.1365]
[ 0.629 , 0.7102]
[ 0.890 , 1.4900]
[ -1 v -1 ]
IDovf={ ], NHYDovf=[ ]
*% _________________ ‘ ———————————————————————————————————————————————————————————
SAVE HYD ID=[3], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD FILENAME=["HYDIN-P.DAT"]
HYD_COMM.ENT=["1:1OO INFLOW TO POND"]
I SRS - e
SAVE HYD ID=[4], ' # OF PCYCLES=[-1], ICASEsh=[-1]
HYD__E'I LENAME=["HYDOUT-P.DAT"] ’
HYD_‘COMMENT=[“1:1OO OUTFLOW FROM POND"]
*% _________ NS | ———————————————————————————————————————————————————————————
FINISH

Jubilee Engineerinea Consnlianta FéA
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(d:\...3PCHESTR,OUT)

x

* 1:100 Chicago Design Storm

10.00 3.911
10.25 3.676
10.50 3.472
10.75 3.293
11.00 3.135
11.25 2.994
11.50 2.868
11.75 2.753
12.00 2.649

4.00 1.929
4.25 2.045
4.50 2.179
4.75 2.337
5.00 2.525
5.25 2.755
5.50 3.042
5.75 3.414
6.00 3.918

| CHICAGO STORM | IDF curve parameters: A= 6€63.100
| Ptotal= 89.67 mm | B= 1.870
———————————————————— C= .712
used in: INTENSITY = A / (t + B)~C
Duration of storm = 24.00 hrs
Storm time step = 15.00 min
Time to peak ratio = .30
TIME RAIN | TIME RAIN | TIME RAIN | TIME RATIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.25 1.107 | 6.25 4.650 | 12.25 2.554 | 18.25 1.456
.50 1.136 | 6.50 5.831 | 12.50 2.467 | 18.50 1.433
.75 1.168 | 6.75 8.169 | 12.75 2.386 | 18.75 1.411
1.00 1.201 | 7.00 16.640 | 13.00 2.312 | 18.00 1.3%0
1.25 1.237 | 7.25 88.69%0 | 13.25 2.243 ]| 19.25 1.369
1.50 1.276 | 7.50 22.018 | 13.50 2.17% | 19.50 1.349
1.75 1.317 | 7.75 13.243 | 13.75 2.118 | 19.75 1.330
2.00 1.362 | 8.00 9.893 | 14.00 2.062 | 20.00 1,311
2.25 1.411 | 8.25 8.052 | 14.25 2.010 | 20.25 1.283
2.50 1.464 | 8.50 6.865 | 14.50 1.%60 | 20.50 1.276
2.75 1.523 | 8.73 6.026 | 14.75 1.913 | 20.75 1. 259
3.00 1.587 | 9.00 5.399 | 15.00 1.869 | 21.00 1.242
3.25 1.659 | 9.25 4.908 | 15.25 1.827 | 21.25 1.227
3.50 1.738 | 9.50 4.512 | 15.50 1.788 | 21.50 1.211
3.75 1.828 | 9.75 4.186 | 15.75 1.750 | 21.75 1.196
| | |
[ I |
I I [
[ I |
[ I I
| I [
I I I
i | |
I ! I

*
* Pre-development flow calculations

| DESIGN NASHYD | Area (ha)= 59.33 Curve Number {CN)=65.00
| 01:000101 DT= 5.00 | Ia (mm) = 1.500 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs)= 1.200

Unit Hyd Qpeak (cms)= 1.888

PERK FLOW (cms)= 1.010 (1)

TIME TO PEAK {hrs)= 8.667

RUNOFF VOLUME {mm) = 34.558

TOTAL RAINFALL (mm) = 89.666

RUNOFF COEFFICIENT = .385

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00120004 m == e e e e e e
*

* Catchment Area to Pond

* Discharges through Minor System @ 70 L/s/ha

*

Jarthd Tea Fnsainasrinea Consultants Léd.
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(d:\...3PCEESTR. QUT)

| CALIB STANDHYD | Area (ha)= 59.33
| 02:000102 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
. IMPERVIOQUS PERVICOUS (1)
Surface Area (ha)= 29.067 29.67
Dep. Storage {mm) = 1.60 3.20
Average Slope (%)= 2.00 2.00
Length (m)= 1400.00 50.00
Mannings n = .015 1250
Max.eff.Inten. (mm/hr)= 88.69 25.06
cver (min) 10.00 25.00
Storage Coeff. (min)= 11.56 (ii) 25.59 (ii)
Unit Hyd. Tpeak (min)= 10.00 25.00
Unit Hyd. peak (cms)= .10 .04
*TOTALS*
PEAK FLOW (cms)= 5.11 1.26 5.875 (iii)
TIME TO PERK (hrs)= 7.25 7.58 7.333
RUNOFF VOLUME (mm) = 88.07 40.36 64.213
TOTAL RAINFALL (mm) = 858.67 89.67 89.666
RUNOFF COEFFICIENT = .98 .45 + 116
(1) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT. :
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0005——————
| COMPUTE DUALHYD | Rverage inlet capacities [CINLET] = 4.153 (cms)
| TotalHyd 02:000102 | Number of inlets in system [NINLET] = 1
—————————————————————— Total minor system capacity = 4.153 (cms)
Total major system storage [TMJISTO] = 1500, (BuI:)
ID: NHYD AREA QPEAK TPEAK R.V. DWE
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 02:000102 59.33 5.875 T 333 64..213 .000
MAJOR SYST 09:8PILL .00 . 000 .000 .000 . 000
MINQR SYST 03:000203 50.38 4.153 T7.167 65.080 . 000
NOTE: PERAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1336. (cu.m.)
00120006~ ———r————— e e e e ST T T e e e T e e e S T e T T S T T S T D e e S T T e S
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
|  IN>03:(000203) |
| OUT<04: (000204) | =========  QUTLFOW STORAGE TRBLE =========
————————————————————— OQUTFEFLOW STORAGE | OUTFLOW STORAGE
{cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 [ .629  .7102E+00
.281 .1365E+00 | .830 .1490E+01
ROUTING RESULTS AREA QPEAK TPERAK R.V.
———————————————————— (ha) (cms) (hrs) ()
INFLOW >03: (000203) 59 .83 4.153 7.167 65.080
OUTFLOW<04: (000204) 58 .83 .B30 8.917 65.080
PEAK FLOW REDUCTION [Qout/Qin] (%)= 21.422

Jubilee Engineering Consultants Led.



(d: \...3PCHESTR.OUT)

' TIME SHIFT OF PEAK FLOW (min)=  105.00
MAXIMUM STORAGE  USED (ha.m.)=.1489E+01
00110007 ——— = == e e e
| SAVE HYD | ARER (ha)= 59.330
| ID=03 (000203) |  QPEAK (cms)= 4.153 (i)
| DT= 5.00 PCYC=-1 | TPERK (hrs)= 7.167
-------------------- VOLUME (mm)=  65.080

Filename: d:\JUBILEE\02-035\SWMHYM~1\QUALITY\HYDIN-P.DAT
Comments: 1:100 INFLOW TO POND

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

e Rttt ——
| SAVE HYD |  AREA (ha)=  59.330

| ID=04 (000204) | QPEAK (cms)= .890 (i)

| DT= 5.00 PCYC=-1 | TPEBK (hrs)=  8.917

———————————————————— VOLUME (mm) = 65.080
Filename: d:\JUBILEE\02-035\SWMHYM~1\QUALITY\HYDQUT-P.DAT
Comments: 1:100 OUTFLOW FROM POND

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

b b S R R R R R R R R R R R R R R R R L R R S R S S P S S M VS R R S AR

WARNINGS / ERRORS / NOTES

Simulation ended on 2002-08-11 at 20:28:44

Jubilee Engineering Consultants Ltd.
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2 POND SCENARIO



{d:\...2PURBCO.DAT)

2 Metric units
*******************************************************************************

* Project Name: [CHESTERMERE]

* Silvercreek, Chestermere Park Estates & Urbco

* Project Number: [02-035]

* Date : 08-11-2002
*******************************************************************************
START TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]

B e [ e e e e e |

"* 1:100 Chicago Design Storm

CHICAGO STORM IUNITS=[2], TD=[24](hrs), TPRAT=[0.3], CSDT=[15.0] (min),
IcCASEcs=[1],
A=[663.1], B=[1.87], and C=[0.712],

A o |

* Pre-development flow calculations

n
DESIGN NASHYD ID=[1], NHYD=[101), DT=[5.0]min, AREA=[85.50] (ha),

DWF=[0] (cms), CN/C=[65], TP=[1.67]hrs,

RAINFALL=[ , , , , ](mm/hr), END=-1
*% _________________ I ___________________________________________________________

* Catchment Area to Pond
* Discharges through Minor System @ 70 L/s/ha

*
CALIB STANDHYD ID=[2], NHYD=[101], DT=[5.0] (min}), AREA=[85.50] (ha),
XIMP=[0.50]}, TIMP=[0.50], DWF=[0] (cms), LOSS=[2],
SCS curve number CN=[72],
Pervious surfaces: IBper=[3.2] (mm), SLPP=[2.0] (%),
LeP=[50] (m), MNP=[0.25], SCP=[0] (min),
Impervious surfaces: IAimp=[1.6] (mm), SLPI=[2.0] (%),
LGI=[1900] (m), MNI={0.015], SCI=[0] (min
RAINFALL=] v ’ ’ ’ ](mm/hr) r END=-1
B e | = e |
COMPUTE DUALHYD IDin=[{2], CINLET=([5.983] (cms), NINLET=[1],
MAJID=[9], MajNHYD=["SPILL"],
MINID=[3], MinNHYD=[203},
TMJISTO=[1500] (cu-m)
B i T o e e e ]
ROUTE RESERVOIR IDout=[4], NHYD=[204], IDin=[3],
RDT=[5.0] (min),
TABLE of ( OUTFLOW-STORAGE ) wvalues
(cms) - (ha-m)
[ 0.0 ; 0.0 ]
[ 0.368 , 0.2067]
[ 0.824 , 1.0675]
[ 1.165 , 2.2200]
[ =1 4 =1 ]
IDovE=][ ], NHYDovf=[ 1
*% _________________ I ———————————————————————————————————————————————————————————
SAVE HYD ID=[3], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD_FILENAME=[“HYDIN—U.DAT"]
HYD COMMENT=["1:100 INFLOW TO POND" ]
et T, | e e |
SAVE HYD ID=[4], # OF PCYCLES=[-1], ICASEsh=[-1]
HYD_FILENAME=["HYDOUT—U.DAT"]
HYD COMMENT=["1:100 OQOUTFLOW FROM POND"]
A e [ e e
FINISH [

Jubilee Engineering Consultants Ltd. Dara 1



(d:\...2PURBCO.OUT)

55555 W W M M H H ¥ Y M M 000 999 999 =========
S WWW MMMM H H ¥y MM MM O 0O 9 g B g
58585 WWW MMM HHHHH Y MMM O o ## 9 9 9 9 Ver. 4.02
S Ww ™M ™M H H K4 M M O o 89999 9989 July 1589
SS8SE888 ww M M H H Y M M 000 9 9 =========
g 9 9 9 # 5170115
StormWater Management HYdrologic Model 859 999 =========
e e e R o o o o e e b R g

EhdkkkdkkhkkkR Rk Rk AR kR RAARE SUMHYMO-08 Ver/4,02 *Fahssakhaktrdstrrhthharbis
*#kwxxx P single event and continuous hydrologic simulation model

based on the principles of HYMO and its successors
OTTHYMO-83 and OTTHYMO-89.

*hFEAERE
*dkkkhkd i

HEEREARE

TERKERK KxEkkhkkhk

e R b e R R R T e T i T o DOt B S P N P P M
wkkkxx* Distributed by: J.F. Sabourin and Associates Inc. FRARARE
Lotk Ottawa, Ontario: (613) 727-5199 AR
Fedkkdedekk Gatineau, Quebec: (819) 243-6858 FEERF AL
FRRRARE E-Mail: swmhymo@jfsa.Com HRERIEE

***********%****ﬁ**%*#*********k********************#***#***ﬁ%**%*n********

2 o Sl e e B e i o o T i O S B s
+++++++ Licensed user: Jubilee Engineering Consultants Ltd. +4+++

+ebb bbb Calgary SERIAL#:5170115 S A
e L B e LI e I B e T2

FhAFAEKR ThkrkErhw

++++++ PROGRAM ARRAY DIMENSIONS ++++++
ko ko ok ok

Maximum value for ID numbers 10 Ak ok R
ERRRA A Max. number of rainfall points: 15000 b
p e Max. number of flow points : 15000 LS L
R R e e T i i L et e

HEAREIRREERFT LA A S A5% 5% DETAILETD QU TPUT **#ﬁ####*******ﬁ**%*

B R o e i i L L L L R R e i S T A g

* DATE: 2002-08-11 TIME: 20:33:42 RUN COUNTER: 000140 *
***%****************##*#*****%#***ﬁ**#******#******#**#****f%#k***%*******ﬁ
* Input  filename: d:\JUBILEE\02-035\SWMHYM~3\QUANTITY\2PURBCO.DAT *
* .Output filename: d:\JUBILEE\02-035\SWMHYM~3\QUANTITY\2PURBCO.out *
* Summary filename: d:\JUBILEE\Q0Z2-035\SWMHYM~3\QUANTITY\2PURBCO.sum *
* User comments: : -
* 1: *
* 2: *
* 3: . *
R o T i L I T

001 :000 L e e e e e
o e R o e o g e b ol e i i o i e L o R R R S T R T SR
* Project Name: [CHESTERMERE]

* Silvercreek, Chestermere Park Estates & Urbco

* Project Number: [02-035]

* Date ' 08-11-2002

KEERERKRER AN A A A A A A A d A AR Abh AL FFrE AT HdAbhrd

=

ES A R A SRR EE R R R e R R R

| START | Project dir.: d:\JUBILEE\02-035\SWMHYM~3\QUANTITY\
———————————————————— Rainfall dir.: d:\JUBILEE\02-035\SWMHYM~3\QUANTITY\
TZERQO = .00 hrs on 0
METQUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 0
0L 0002

Jubilee Enginearing Comsultants Ltd.



(d:\...2PURBCO.OUT)

*

o e o e o e e

| CHICAGO STORM |
| Ptotal= 89.67 mm |

* 1:100 Chicago Design Storm

used in:

Storm time step

TIME RAIN
hrs mm/hr

I
|
.25 1.107 |
.50 1.136 |
.75 1.168 |
1.00 1.201 |
1.25  1.237 |
1.50 1.276 |
1.75 1.317 |
2.00 1.362 |
2.25  1.411 |
2.50 1.464 |
2.75 1.523 |
3.00 1.587 |
3.25  1.659 |
3.50 1.738 |
3.75 1.828 |
4.00 1.929 |
4.25 2.045 |
4.50 2.179
4.75  2.337 |
5.00 2.525 |
5.25 2.755 |
5.50 3.042 |
5.75 3.414 |
6.00 3.918 |

| DESIGN NASHYD |  Area
| 01:000101 DT= 5.00 | Ia
—————————————————————— U.H.

Unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=
TIME TO PERK (hrs)=
RUNOFF VOLUME (mm) =

TOTAL RAINFALL (mm) =

IDF curve parameters: A= 663.100
B= 1.870
. C= .712
INTENSITY = A / (t + B)~C
Duration of storm = 24.00 hrs
= 15.00 min
Time to peak ratio = .30
TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs mm/hr | hrs mm/hr
6.25 4.650 | 12.25 2.354 | 18.25 1.456
6.50 5.831 | 12.50 2.467 | 18.50 1.433
6.75 8.169 | 12.75 2.386 | 18.75 1.411
7.00 16.640 | 13.00 2.312 | 1%.00 1.390
7.25 88.690 | 13.25 2.243 | 19.25 1.369
7.50 22,018 | 13.50 2.179 | 19.50 1.349
7.75 13.243 | 13.75 2.118 | 19.75 1.330
8.00 9.893 | 14.00 2.062 | 20.00 1.311
8.25 §.052 | 14.25 2.010 | 20.25 1.293
8.50 6.865 | 14.50 1.960 | 20.50 1.276
8.75 6.026 | 14.75 1.913 | 20.75 1.259
9.00 5.399 | 15.00 1.869 | 21.00 1.242
9.25 4.908 | 15.25 1.827 | 21.25 1.227
9.50 4.512 | 15.50 1.788 | 21.50 1.211
9.75 4.186 | 15.75 1.750 | 21.75 1.196
10.00 3.911 | 16.00 1.714 | 22.00 1.182
10.25 3.676 | 16.25 1.680 | 22.25 1.168
10.50 3.472 | 16.50 1.648 | 22.50 1.154
10.75 3.293 | 16.75 1.617 | 22.75 1.141
11.00 3.135 | 17.00 1.587 | 23.00 1.128
11.25 2.994 | 17.25 1.559 | 23.25 1.115
11.50 2.868 | 17.50 1.532 | 23.50 1.103
11.75 2.753 | 17.75 X.Bo5 | 23.75 1.091
12.00 2.649 | 18.00 1.480 | 24.00 1.079
00L 20008
*
(ha)= 85.50 Curve Number (CN)=65.00
(mm)} = 1.500 # of Linear Res. (N)= 3.00
Tp (hrs)= 1.670
1.955
1.165 (i}
9.333
34.558
89.666
.385

RUNOFF COEFFICIENT =

(1) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

*
Catchment Area to Pond

*
* Discharges through Minor System @ 70 L/s/ha
" ‘

Jubilee Engineering Consultants Ltd.
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td: \...2PURBCO.OUT)

| CALIB STANDHYD | Area (ha)= 85.50
| 02:000101 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 42.75 42.75
Dep. Storage {mm) = 1.60 3.20
Average Slope (%)= 2.00 2.00
Length (m)= 1500.00 50.00
Mannings n = .015 .250
Max.eff.Inten. (mm/hr)= 88.69 22.79
over (min) 15.00 30.00
Storage Coeff. (min)= 13.88 (4ii) 28.46 (i1)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= .08 .04
7 *TOTALS*
PERK FLOW (cms)= 6.58 1.69 7.548 (iii)
TIME 10 PEAK (hrs)= T:33 7.67 7.417
RUNQFFE VOLUME (mm) = 88.06 40.36 64.213
TOTAL RAINFALL (mm) = 89.67 89.67 89.666
RUNOFFEF COEFFICIENT = .98 .45 .716
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia = Dep. Storage (Rbove)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001L:0005— === e e
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = 5.985 (cms)
| TotalHyd 02:000101 | Number of inlets in system [NINLET] = 1
~~~~~~~~~~~~~~~~~~~~~~ Total minor system capacity = 5.985 (cms)
Total major system storage [TMJISTO] = 1500. (cu.m.)
ID: NHYD AREA QOPERK TPEAK R.V. DWE
(ha) (cms) (hrs) (mam) (cms)
TOTAL HYD. 0z2:000101 85.50 7.548 7.417 64.213 .000
MAJOR SYST 09:SPILL .00 .000 .000 .000 .000
MINOR SYST 03:000203 85.50 5.985 7.250 64.963 .000
NOTE : PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 1263. (cu.m.)
D0 : 00D B e
| ROUTE RESERVOIR | Requested routing time step = 5.0 min.
| IN>03:(000203) |
| QUT<04: (000204) [ ========= QUTLFOW STORAGE TABLE =========
————————————————————— QUTELOW STORAGE | CQUTFEFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | .824 .1067E+01
. 368 .2067E+00 | 1.165 .2220E+01
ROUTING RESULTS AREA QPERAK TPEAK RV
————————————————————— (ha) (cms) (hrs) (mm)
INFLOW >03: (000203) 85.450 5.985 7250 64.963
QUTFLOW<04: (000204) 85.50 1.165 9.167 64.963
PEAK FLOW REDUCTION [Qout/Qin] (%)= 19.462

Jubilee Fy

=ing Consultants Lid.
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{d:\...2PURBCO.OUT)

TIME SHIFT OF PEAK FLOW . (min)= 115.00
MAXIMUM STORAGE USED (ha.m.)=.2220E+01

00120007 = mmm
| SAVE HYD |  AREA (ha)=  85.500

| ID=03 (000203) | QPEAK (cms)=  5.985 (i)

| DT= 5.00 PCYC=-1 | TPEAK (hrs)=  7.250

———————————————————— VOLUME (mm) = 64.963
Filename: d:\JUBILEE\(02-035\SWMHYM~3\QUANTITY\HYDIN-U.DAT
Comments: 1:100 INFLOW TO POND

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00 £ 0008
| SAVE HYD |  AREA (ha)=  85.500

| ID=04 (000204) | QPEAK (cms)=  1.165 (i)

| DT= 5.00 PCYC=-1 | TPEAK (hrs)=  9.167

———————————————————— VOLUME (mm) = 64.963
Filename: d:\JUBILEE\02-035\SWMHYM~3\QUANTITY\HYDOUT-U.DAT
Comments: 1:100 OUTFLOW FROM POND

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

bt b R R R R R R RS R e R R e R RS R R R R R R I L e S P P P SR

WARNINGS / ERRORS / NOTES

Simulation ended on 2002-08-11 at 20:33:44

Jubilee Engineerina Consultants Ltd.
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Appendix 4

Land Ownership

South East Chestermere
Area Structure Plan



LAND OWNERSHIP (MAY 2005)

Cell _Owner Legal Area ()
) . i1 53 B 26.30 ha
A  Chesiermere Lake Development Corp.  Pin. SW 4 11-24-28 WaM (64.98 ac.)
B  Chestermere Lake D'e\ielopment Corp.  Pin. NW % 2-24-28 W4 2311 I,
' ] (61.98 ac.)
Chestermere Lake Development Corp.  Pin. NW 14 2-24-28 W4M 0,809 ha,
(2.00 ac)
el S £ 480 ha.
C  Weastern lrrigation District Parcel A, Plan 3713 FJ (11.37 ac.)
y N e 21.34 ha
C  Western Irrigation District Plan IRR 82 (52.74 ac)
D BaBlake Ltd. Ptn. SW ¥ 2-24-28 Wani 1 0:19 hia.
(40 ac.)
102.41 ha.

TOTAL

(253.07 ac.)
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AppendiX 5

Examples of possible multi-family development

South East Chestermere

Area Structure Plan
September 2005
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