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URBAN

Annexation Lands Servicing Review systems

Executive Summary

The Town of Black Diamond (Town) contracted Urban Systems Ltd. (USL) in summer 2018 to assess the
servicing for three individual quarter sections on the east boundary of the Town. These quarter sections,
their land uses, and their proposed densities were identified in the Joint Growth Strategy, O2 Planning,
2016, that was undertaken by both the Town of Black Diamond and the Town of Turner Valley. The
assessment of these quarter sections required a review of the existing Town systems for water, wastewater
and roads, and determining the remaining capacities. Stormwater management for each quarter section
was also reviewed. Additional infrastructure and upgrades were then recommended. The short-term
servicing of each quarter section was also reviewed to determine if any development can take place in the
interim.

In 2019, the Town requested that an additional quarter section be added to the servicing review (Area 5).
The review for Area 5 involved two separate scenarios: Scenario 1 where Area 3 is not annexed and no
development occurs, and Scenario 2 where the annexation of Area 3 proceeds and is included in the
servicing review of Area 5.

In 2020, the Town requested the report be updated to reflect the final areas included in the approved
annexation —Area 2, 3,5,6,and 7.

The following recommendations were provided and are enclosed in this report:

@ A sanitary system be constructed along the western edges of Area 2, which then
extends along the east and south borders of Area 3 to service Area 5 and 7. This will
consist of both gravity and forcemains based on the existing elevations.

@ with the hydraulic connection of both the Westend sanitary trunk and the existing gravity
system in the Town of Black Diamond, the system generally has sufficient capacity to
allow for development of three of the four quarter sections of annexed lands.

Both the development of the 4™ quarter section or the 72 L/s from Turner
Valley, will trigger upgrades to the gravity system upstream of the
wastewater treatment lagoon.

@ There are currently proposed upgrades for the Wastewater Treatment Lagoon in
Black Diamond, which will extend the design life of the treatment facility to 2036. A
concept design was created for the grant application. The grant was approved. As
of November 2020, MPE is waiting for the agreement to proceed with detailed
design. Construction is likely to proceed in 2022. Further upgrades will be required,
and additional study will be needed in the next 20 years or if the population in both
Black Diamond and Turner Valley approaches 7,989 residents, which is expected
between 2030 and 2033.

@ The Town of Black Diamond 6% Street Water Looping Project was completed in fall
2020. A 400mm watermain was constructed from 4t Ave SE to 1 Ave NE. Areas 2
and 6 can be serviced from this main.

Town of Black Diamond Page |1
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pwn of Black Diamond

Area 3 can be serviced by connecting to the Westend sanitary gravity main. Water
connections can be provided by existing infrastructure and the new 6th Street water
main loop.

Area 5 can be serviced off of existing water connections within the Willow Ridge
community and along Township Road 201 (418 Avenue) for both Scenarios. Added
redundancy is required in both Scenarios, however, due to only one feeder main
into the Willow Ridge community, the following is recommended:

In Scenario 1, a 250mm water main is proposed along the east side of
Highway 22 from the existing 250mm water main between Highway 22 and
1=t Street SE south until Township Road 201 where the proposed 250mm
main will head west to tie-in the existing 250mm main south of 3™ Street
SW.

In Scenario 2, a 250mm water main is proposed to extend from the Area 3
water main connection on Willow Ridge Boulevard south across Township
Road 201 and then head west to tie in to the existing 250mm stub south of
3 Street SW.

Additional water license will be required as the combined population (jobs and
residents) of Black Diamond approaches 8,304 people, or approximately between
years 2056 and 2066.

The Water Treatment Plant in Turner Valley (where Black Diamond receives its
treated water) has recently been upgraded and its design life has been extended
to the approximately year 2036. Review of the system is required prior to that date
or if the population approaches the combined population of 7,989 people similarly
to the Wastewater Treatment Lagoon.

No upgrades will be required to the existing water reservoir for Scenario 1. Scenario
2 — full build out of the annexed lands will require a reservoir upgrade, expected
beyond 2056.

Based on flow monitoring in 2020, there is 10.3 L/s of spare sanitary capacity in the
300mm gravity main.

It is unknown if the Kaiser ASP area will develop prior to the annexation lands.

There will be underground storm systems on the proposed roads to handle road
drainage.

It will be the responsibility of the developer(s) of each quarter section to manage
stormwater runoff.

With full built out of the annexed lands, eight intersections, new and existing, will
require upgrades.



1.0 Introduction

Previously, Urban Systems Ltd. (USL) was retained by the Town of Black Diamond (Town) to prepare a
servicing review of three (3) quarter sections that are proposed for annexation. In October of 2018, after
the submission of the servicing review, it was identified by the Town that there was one more possible
quarter section, Area 5, to be reviewed south of the existing Town boundary. The location of Area 5 is
represented in Figure 1, as well as the previous three areas that were reviewed.

In 2019, the Town requested that two possible servicing scenarios be reviewed: one where Area 3 is
annexed to the Town (Scenario 1) and its proposed infrastructure be utilized in the servicing strategy for
Area 5, and the other where Area 3 is not annexed and none of its proposed infrastructure will be in place
(Scenario 2).

In 2020, following the annexation of 821 acres of land from Foothills County, the Town requested this
document be updated to reflect the final annexed areas.

The scope of the review and update is as follows:
@ Provide capacities of existing infrastructure and incorporate sanitary flow monitoring
results from spring 2020,

@ Provide short and long-term servicing for the quarter sections (Areas 2, 3, 5, 6 and 7-
the Strategic lands), including the two separate scenario reviews for Area 5,

@ Remove Area 1 from the report, as it was not included in the annexation,

@ Review the interim sanitary servicing option of Area 2 being serviced by the existing
gravity trunk,

@ |dentify triggers for the staging of the upgrades identified in previous studies for the
above listed Areas,

@ |dentify the infrastructure to be included in the Offsite Levy Bylaw Update,
@ Discuss water looping within the NE Industrial area, and

@ Provide estimated costs for the proposed servicing strategy.

The information contained within this report has been prepared to assist the Town with the Offsite Levy
Bylaw updates and facilitation of future developments. All assumptions and sources of information have
been listed within the report.

[}
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2.0 Background Information

2.1 Annexation Area

821 acres of land was annexed in January 2020. Four quarter sections and the Strategic lands were
annexed from the MD of Foothills. Each of these quarter sections has their own respective land use
designations as per the Turner Valley & Black Diamond Joint Growth Strategy, O2 Planning & Design Inc.,
2016, or as directed by the Town, which is comprised of commercial, industrial and residential. The
annexation map is included in Appendix A.

These quarter sections are identified as Areas 2, 3, 5, 6, and 7 (the Strategic lands) in Figure 1. The land
uses for Areas 2, 3, 5, and 7 were identified as a part of the Joint Growth Servicing Study in 2016 that was
undertaken by both the Town of Black Diamond and the Town of Turner Valley. More information on this
study can be found in both the Turmer Valley/Black Diamond Joint Growth Sirategy — Scenario 3 Design
Brief, MPE Engineering, Ltd. 2016 and the Black Diamond and Turmer Valley Joint Growth Strategy —
Scenario 3, Urban Systems Ltd_, 2016. These land uses were identified for the growth of both communities
and were used to develop the servicing strategy for the Joint Growth Servicing Study. The information from
these briefs has been used and updated within the context of this report. The land use proposed for Area
6 was provided by the Town.

Town of Black Diamond Fage |4
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2.2 Population

In the Joint Growth Servicing Strategy, the projected population within the existing Town boundary is
predicted to extend to 3,427 people. The predicted populations for the annexation lands were calculated
using the proposed land use types and are summarized below in Table 1. The proposed annexation areas
are projected to increase the Town population by 8,369 residents and 1,002 jobs, increasing the total
projected population to 11,796 residents and 1,002 new jobs. The following sections 2.2.1 and 2.2.2 will
discuss further how the population and jobs for the proposed land uses: Residential, Commercial, and

Industrial.

Table 1: Total Estimated Town Populations

Area LandUse Developable Developable Density Residential Work
Area (ha) Area (ac) Population Population
(residents) (jobs)
2 Residential 516 1275 15.6 people/ac 1,988 -
Industial  10.1 250 95 jobsiac - 237
3 Residential  44.8 110.7 15.6 peoplefac 1,727 -
Commercial 9.6 237 24.1 jobsiac - 572
5 Residential  52.0 1285 15.6 people/ac 2,004 -
Commercial 3.2 8.0 24.1 jobs/ac - 193
6 Residential  60.9 1486 15.6 people/ac 2,318
7 Residential 8.6 2125 15.6 peoplefac 332
Total Proposed Annexation 8,369 1,002
Population
Black Diamond Ultimate Population’ 3,427 -
Total 11,796 1,002

It should be noted that the ultimate population within the Town of Tumer Valley, including the existing Town
boundary and their proposed annexation lands, is 13,464 people as per the Joint Growth Servicing Strategy.
A summary of the population calculations can be found in Appendix A — Population Estimation Summary.

' This is the estimated population within the existing Town boundary at full build-out.

Town of Black Diamond
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2.2.1 Residential Population

The Town has identified that the target density for the annexation area will be 6.5 units per acre (upa),
whereas 8 upa was used in the previous Joint Growth Strategy. This lower density was selected by the
Town as it is expected to represent a more achievable density. The Town provided USL with the information
that the household size in Black Diamond has been frending towards 2 4 people per unit over the last 5
years and therefore, this household size was used to estimate the residential population. By multiplying the
household size by the latest density target, the population equivalent for residential becomes 15.6 people
per acre.

To determine the residential population, the developable area was estimated for the areas with residential
land uses. The density variables presented above were then applied to the developable area to determine
the population.

Areas 2, 3, 5, 6, and 7 have residential land uses. The total developable residential area of Area 2 was
estimated to be 51.6ha (127 _5ac), which excludes non-developable lands as follows:

®  the surface area of the wetland identified to be maintained in the Kaiser Area Structure
Pian (ASP) Technical Background Report, Urban Systems Ltd_, 2017,

@ the future road right of way, of which a width of 26m was assumed

The developable residential area for Area 3 was estimated to be 44.8 ha (110.70 ac), which was estimated
by removing the water course running north south through the quarter section. This water course was
estimated at approximately 15% of the total quarter section (the size will need to be determined prior to
development). The summary of the populations can be found in Table 1 in the previous section.

The developable residential area for Area 5 was estimated to be 52.0ha (128.5ac), which includes the
removal of the area of the water course on the western edge of the quarter section (9.53ha) and 0.25ha for
a possible wetland at the north-east corner of the quarter section.

The developable residential area for Area 6 was estimated to be 60.90ha (148.6ac), which was determined
by removing the future road widening for 6% Street. No area was removed for potential wetlands at this
time.

Area 7 was identified in the Joint Growth Strategy, Scenario 3 as being Strategic River Valley Lands. These
lands are a key component to providing connectivity between the towns, ensuring ecological health for the
area, preserving environmentally sensitive areas, and promoting the integration of a parks and open space
network within future development. The area includes lands within the Sheep River Floodway and Flood
Fringe. Existing land uses include the Sheep River, a Country Residential parcel (golf course driving range),
an agricultural parcel (undeveloped south of the river), and a Public Utility Lot (north of the river) which
contains a baseball diamond. An area for residential development is identified in the SE comer of Area 7.
The developable area is estimated at 8.6 ha (21.25ac).

Town of Black Diamond Page



2.2.2 Service Population

The service population describes the population generated from both commercial and industrial land uses.
These populations were calculated using the same densities as were identified in the Joint Growth Servicing
Strategy. They are as follows:

@ Commercial = 24.1 jobs per acre
@ Industrial = 9.5 jobs per acre

Areas 2, 3, and 5 have some form of service area that would produce jobs for the Town. To determine the
number of potential jobs, the developable service area is estimated, similar to the residential developable
area above.

Area 2 will contain a portion of land identified as Industrial. To estimate the amount of developable Industrial
area, the area of the existing County road and the area of the future road right of way on the western edge
of Area 2 were removed from the Industrial developable area calculation. The estimated developable area
is therefore estimated to be 10.1ha (25.0ac).

An area of commercial land use is designated for a portion of Area 3. This is estimated to be approximately
15% of the entire quarter section at 9.60ha (23.7ac).

The commercial area of Area 5 was estimated to be 5% of the entire quarter section with an estimated
developable area of 3.2ha (8ac). The calculation of the developable area includes the removal of 0.1ha for
the potential wetland at the north east corner of the quarter section.

2.3 Population Projection

For reference in this document, the projected population of both the Towns of Black Diamond and Turner
Valley has been provided in Appendix B. The population was estimated using the lower and higher growth
trends between 2015 and 2075 as identified in the Turner Valley & Black Diamond Joint Growth Strategy
and applying them to 2016 Canadian Census population of both Black Diamond (2,700 people) and Tumer
Valley (2,559 people). These trends are outlined below:

®  Lower Growth Trend:
2015 — 2035: Growth rate of 2.50%
2035 — 2055 Growth rate of 2.25%

2055 — 2075 Growth rate of 2.00%

@ Higher Growth Trend:

Town of Black Diamond Page |8



2015 — 2035 Growth rate of 3.00%
2035 — 2055 Growth rate of 2.75%
2055 — 2075 Growth rate of 2.50%

With the population projections presented above, the timeline of infrastructure upgrades can be
estimated.

3.0 Existing Wastewater Infrastructure

3.1 Existing Wastewater Gravity Pipe System

The wastewater for the entire Town is conveyed via a 300mm gravity main to the wastewater lagoon at the
north end of the Town. From the Black Diamond Proposed Annexation Study, BSEI Municipal Consulting
Engineers, 2012, it is understood that the overall capacity of the gravity system is 45 L/s; of which 31 Lis is
the existing flow in the system. In spring 2020, flow monitoring was completed for the downstream end of
the sanitary system. The measured flow in the gravity system was 35.5 L/s.

In addition to the Town of Black Diamond gravity system, the Westend Regional Sewage Services
Commission (WRSSC) operates a 525mm gravity main (the Westend main). This 525mm main is
hydraulically connected with the 300mm gravity main upstream of the lagoon to provide an overall capacity
of 280 L/s for the wastewater treatment system. Approximately 146 L/s of the 280 L/s capacity is allocated
for Black Diamond. This information was presented in the Westend Regional Sewage Services Commission
- Westend Sanitary Trunkmain Relocation Design Report, Urban Systems Ltd, 2015.

3.1.1 Existing 300mm Gravity Main Capacity

Flow monitoring performed from May - August 2020, measured the flows at 5 separate manholes at the
downstream end of the system, prior to the hydraulic connection with the 525mm Westend main. The
memo summarizing the results are included in Appendix G. The results show that the gravity main has
approximately 10 L/s of remaining capacity at the desired 85% of pipe capacity. There is one length of pipe
upstream of the hydraulic connection that has a slope of 0.2% and is the pinch point of the system. Based
on how development proceeds in the Town, it could be considered to twin this length of pipe to gain capacity
in the system, prior to constructing the new sanitary main along future 6% Street along the east side of the
Town.

3.1.2 Existing Westend Capacities

As described above, the WRSSC operates a 525mm gravity through the Town of Black Diamond. Upstream
of the gravity main is a forcemain that conveys all of the sanitary flows from Turner Valley via a pump station
at the golf course. The ultimate design capacity of the forcemain and its lift station will be 134 L/s. The
design capacity of the 525mm gravity main was calculated to be 217 Lis, which has been estimated for
when the pipe is at 85% of its capacity. Given the capacity of the gravity main and that only 134 L/s from
Tumer Valley are projected in the upstream forcemain, there is a remaining 83 L/s of spare capacity in the

Town of Black Diamond Page |9



gravity main allocated to black Diamond flows. Please refer to Figure 2 for the capacities within the
Westend system and the Town's gravity system for more information.

3.2 Existing Wastewater Treatment Facilities

Wastewater from both Black Diamond and Turner Valley is currently treated in an aerated lagoon system
located in Black Diamond operated by the WRSSC.

The WRSSC operates the Turner Valley Main Lift Station, force main and gravity system (the Westend
main), the Transfer Lift Station and force main at the lagoon, as well as the overall aerated lagoon system.
The capacity of the existing system is summarized below in Table 2.

Table 2: Existing Lagoon Capacity?

Item Complete Mix Cell Aerated Cells
Volume (m?) 8,551 112,289
Require Retention (days) 2 28

Max. Monthly Average Daily 4,162 4,000

Wastewater Volume (m?)

On behalf of the WRSSC, MPE submitted a revised final report in late 2015 to Alberta Environment and
Parks (AEP) that discussed required upgrades to the existing aerated lagoon. From the WRSSC Revised
Pian for Operating Approval, MPE Engineering Ltd. 2015, it is estimated that these upgrades would need
to take place prior to 2020 as the projected population of both Towns would exceed 5,300 people and both
Towns would have a maximum monthly average daily flow of over 4,200 m? per day. This exceeds the
lagoons design capacity of 4,000 m? per day. These upgrades and the approved funding grant are
discussed further in Section 4.3.3.

2 Information provided from the Black Diamond Proposed Annexation Study, BSEI Municipal Consulting
Engineers, 2012.
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4.0 Wastewater Servicing Concept

The overall wastewater servicing concept for Areas 2,5, 6 and 7 (Scenario 1) is shown in Figure 3 and the
overall wastewater servicing concept for all of the annexed lands (Scenario 2) is demonstrated in Figure
4. A summary of the sanitary demand calculations can be found in Appendix C.

4.1 Criteria

In order to estimate the sanitary flows for the annexed lands, criteria from the Foothills Regional Water and
Wastewafer Collaborative [(FRWWC) — Regional Wastewater Treafment Feasibility Study, MPE
Engineering Ltd. (MPE) & USL, 2016, was used. The criteria are summarized in Table 3 below.

Table 3: Wastewater Flow Criteria

Item Value Units
Total Community Wastewater Demand 264 Licid
MDF?:ADF* Ratio 22 -
PHF:ADF Ratio 2.0 -

3 MDF: Maximum Daily Flow
4 ADF: Average Daily Flow
5 PHF: Peak Hour Flow
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The above criteria were used to present a conservative estimate to the wastewater flows. The total
community flow encompasses flows from all three land uses (commercial, industrial, and residential), as
well as inflow and infiltration. Peak wastewater flow rates were calculated using the peaking factors
provided in Table 3.

4.2 Service Population

Using the populations calculated in Section 2.2 of this report and the criteria presented in Table 3, the flows
for the three service areas were calculated as tabulated in Table 4 and Table 5.

Table 4: Anticipated Wastewater Flow per Land Use

Area LandUse Population  Anticipated Flows (L/s)

2 Residential 1,988 304
Industrial 237 36
3 Residential 1,727 264
Commercial 572 a7
5 Residential 2,004 306
Commercial 193 29
6 Residential 2318 354
7 Residential 332 5.1

Table 5: Anticipated Wastewater Flow per Area

Area Total Flow Per Area
(Lis)

Ex Town 524

2 34.0

3 35.1

5 336

6 354

7 5.1

4.3 Wastewater Servicing Concept

4.3.1 Overall System — Scenario 1 (excluding Area 3)

As demonstrated in Figure 3, a new sanitary conveyance system is proposed along the western edge of
Areas 2 and 6 (future 6% Street) , along the south side of Area 3, and the north side of Area 5. This new
system will consist of a 375mm gravity main starting from the NW corner of Area 5. The gravity main will
then extend to the east, to the SE comer of Area 3 and then proceed north for approximately 1,000 metres.
A portion of 525mm gravity main adjacent to Area 2 will end at a lift station. At this point, the wastewater
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will be conveyed by the lift station via a 300mm force main to north of Highway 7. The system will convey
the flows via a 525mm gravity main west to the existing sanitary system and the Westend main. Appendix
H contains the Drawing E — Sanitary Catchment Areas from the 6t Street Watermain Looping engineering
drawings illustrating the sanitary pipe design.

The proposed system has been sized to accommodate the growth of Areas 2, 5, 6, and 7 as well as the
additional flow of 72 L/s from Turner Valley, which is in addition to their design allocation of 134 L/s in the
Westend system, as described in the Joint Growth Servicing Strafegy. For the purposes of this review, the
projected flows from the build out of the original Town boundary is 52 L/s. based on projected population
at full build out.

It is unknown if the Kaiser ASP area will develop prior to the annexed lands. In the event that it does not
develop and utilize the remaining capacity in the gravity main, other options have been reviewed to
immediately service the annexed lands with the remaining capacity.

Below in Table 6 is a summary of the expected sanitary demand of the overall system in Scenario 1
compared to the design capacity of 146 L/s for Black Diamond in the hydraulically connected Westend and
Black Diamond gravity mains.

Table 6: Overall Sanitary Demands vs. Pipe Capacity (Scenario 1)

Area Discharge Main Projected Flows (L/s)
Ex Town 300mm Trunk 524

Kaiser 525mm Westend Trunk 202

2 Proposed 300mm FM 340

6 Proposed 450mm 354

5 Proposed 450mm 336

7 Proposed 375mm a1

Total Capacity Required 180.7

Total Capacity at Lagoon 146

Overage 34.7

As can be noted above from Table 6, the existing mains - Black Diamond gravity 300mm and Westend
525mm mains would be able to handle approximately 80% of the flows from the annexed lands for Scenario
1. Upgrades would be required to accommodate flows above 146 Lis.

Given the information above in Table 6, the additional 72 L/s of sanitary flow from Tumer Valley would also
trigger upgrades on the gravity system upstream of the wastewater treatment facility. A review of possible
upgrades would be required if either of these situations occur.

It should be noted that the anticipated flows (52.4 L/s) assuming full build-out within the original Town
boundary are greater than the capacity of the 300mm main (45 L/s). Given that the projected capacity
exceedance is marginal and there is excess capacity in the 525mm main, no upgrade would be required to
the 300mm main. It is recommended that the Town monitor growth patterns to ensure that the growth and
resulting flows match the assumptions made in this report.
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4.3.2 Overall System — Scenario 2 (including Area 3)

In Figure 4, similar to Scenario 1 as presented in Figure 3, a new sanitary conveyance system is proposed
to service Areas 2, 5, 6, and 7. The proposed system has been sized to accommodate the additional flow
of 72 Lis from Turner Valley, which is in addition to their design allocation of 134 L/s in the Westend system,
as described in the Joint Growth Servicing Strategy. Area 3 will be serviced by connecting to the gravity
portion of the Westend main.

It is unknown if the Kaiser ASP area will develop prior to the annexed lands. In the event that it does not
develop and utilize the remaining capacity in the gravity main, other options have been reviewed to
immediately service the annexed lands with the remaining capacity.

Below in Table 7 is a summary of the expected sanitary demand of the overall system in Scenario 2
compared to the design capacity of 146 L/s for Black Diamond in the hydraulically connected Westend and
Black Diamond gravity mains.

Table 7: Overall Sanitary Demands vs. Pipe Capacity (Scenario 2)

Area Discharge Main Projected Flows (L/s)
Ex Town 300mm Trunk 524
Kaiser 525mm Westend Trunk 202
2 Proposed 300mm FM 340
6 Proposed 450mm 354
3 525mm Westend Trunk  35.1
5 Proposed 450mm 336
7 Proposed 375mm a1
Total Capacity Required 215.8
Total Capacity at Lagoon 146
Overage 69.8

As demonstrated above in Table 7, the existing mains - Black Diamond gravity 300mm and Westend
525mm mains would be able to handle approximately 67% of the future flows at the downstream end of the
system. Upgrades would be required to accommodate flows above 146 L/s. Timing for these upgrades will
be dictated by rate of development within the overall annexation areas.

Given the information above in Table 7, the additional 72 L/s of sanitary flow from Tumer Valley would also
trigger upgrades on the gravity system upstream of the wastewater treatment facility. A review of possible
upgrades would be required if either of these situations occur.
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4.3.3 Wastewater Treatment

As mentioned in Section 3.2, MPE submitted a report on behalf of the WRSSC in late 2015 to AEP
regarding required upgrades to the existing aerated lagoon. It had been identified that the existing system
operates within the current Environment Protection and Enhancement Act (EPEA) approval requirements
but would have challenges meeting future requirements as the Town grew. As of November 2020, the
understanding is that the application for these upgrades has been provided funding and detailed design will
begin once the agreement is in place. Construction is expected in 2022. These improvements include:
Upgrades to the Tumer Valley Main Lift Station and to the Transfer Station at the lagoon
Removal of sludge from the existing cells

Addition of a third partial mix cell

Addition of a SAGR system (three cells), after the third partial mixing cell

Addition of chemical injection, following the SAGR system

e @ @ @ o @

Addition of a UV system, following the chemical injection

These upgrades were sized for an estimated population of 7,989 people in the year 2036 for both Black
Diamond and Tumer Valley combined (3,986 people for Black Diamond respectively). The estimated
population and wastewater flows are summarized in Table 8 below.

Table 8: Projected Wastewater Generation by 2036

Year Population Average Day Maximum Monthly Average  Maximum Dry Weather
(m*day) Daily Flow (m*/day) Flow (m*/day)

2036 7,989 3,492 6,286 7,528

All information presented above is from the WRSSC Revised Plan for Operating Approval.

Using the information in the WRSSC Revised Plan for Operating Approval, Table 9 below summarizes the
wastewater flow requirements for Black Diamond and Turner Valley if all annexed lands were developed,
including the wastewater flows from within the existing Town boundaries. The Turner Valley wastewater
flows are as per the Joint Growth Servicing Strategy. This is the anticipated population within the Turner
Valley town boundary, including their proposed annexation lands.
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Table 9: Black Diamond Projected Wastewater Generation

Area Population® Average Day Maximum Daily  Peak Hour
Flow (m*/day) Flow (m*day) Flow (m*/h)

Turner Valley (Full Build- 7,340 1,938 4,263 404

out)

Ex. Black Diamond 3,427 905 1,990 189

Boundary Build-out

2 2,226 588 1,293 122

3 2,299 607 1,335 126

5 2197 580 1276 121

6 2318 612 1347 128

7 332 88 193 19

Total Build-out 20,139 5,318 11,697 1,109

Capacity of Proposed 7,989 3,492 6,286 -

WRSSC Upgrades (approx.

2036)

The average day flow listed above was calculated by applying the total community wastewater demand of
264 L/c/d (see Table 3) to the anticipated population and jobs. The maximum daily flow was then calculated
by the MDF:ADF ratio of 2.2 and the peak hour flow was found using the PHF:ADF of 5.0.

From Table 9, it can be observed that the anticipated maximum daily flow of build-outs of both Towns
exceeds the design maximum daily flows for the lagoon. Therefore, further upgrades to the system will be
required when the Town's population is approaching the design population of 7,989 people (Revised Plan
for Operating Approval). Given the growth rates from Section 2.3 and Appendix B, it is projected that the
design population of 7,989 people be achieved between both Towns around 2030 to 2033 depending on
either a lower or higher growth trend. This is sooner than what was presented in the WRSSC Revised Plan
for Operating Approval.

9.0 Existing Water Infrastructure

5.1 General

The Town of Black Diamond receives its water supply from the Sheep River Regional Utility Commission
(SRRUC). Water is supplied and treated through the SRRUC water supply and treatment plant located in
Turner Valley. The treated water is then pumped to Black Diamond through a 250mm transmission main

g Includes the sum of all jobs and residents.
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owned and operated by SRRUC. Water is transferred to the Town via a metering station into the Town's
treatment water storage reservoir.

5.2 Existing Water Supply

The Town of Black Diamond has three water licenses for a total diversion capacity of 954,660m3 per year.
All the Town's water licences point of diversion is located at the SRRUC water diversion system in Tumer
Valley. The SRRUC diverts water from the Sheep River under the restrictions for the Town's licenses and
treats and delivers water to the Town.

5.3 Existing Water Treatment

As mentioned previously, Black Diamond's treated water is treated at the SRRUC water treatment plant
located in Turner Valley. After the flood of 2013, the water treatment supply system was upgraded to meet
the estimated 25-year demand of the SRRUC customers: the Town of Black Diamond, the Town of Turner
Valley and the MD of Foothills. From the Quad Regional Water System: Watler Treatment Plan and
Mechanical Upgrades - Final, MPE Engineering Ltd., 2012, the following criteria was used to determine the
plant capacity.

Table 10: Water Treatment Plant Upgrade Criteria

Units Black Turner Rural Total
Diamond Valley

Population People 4,006 4,006 890 8,902
Per Capita Water Lic/d 410
Usage
Average Day Demand m?d 16425 1,642.5 365 3,650
(ADD)
Maximum Day m3/d 3,285 3,285 730 7,300

Demand (MDD)

It should be noted that the per capita usage presented in Table 10 was the design per capita usage. The
actual per capita usage for all of SRRUC’s customers is less than this usage based on water usage records
and therefore capacity could provide for a larger population.

The upgrades made to the system included:

Ultraviolet disinfection (three reactors, low pressure)
Three direct filtration (DF) treatment train identical to the existing treatment trains

Clearwell (baffled) with regional distribution pumps

Chlorine disinfection system upgrade
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®  Taste, odour, organic removal
@  Direct intake

@ Infiltration gallery and vaults were also constructed

5.4 Existing Water Storage

There is an existing below ground reservoir located in the 600 block of 1% Street SE. As stated in the Quad
Regional Water System: Water Treatment Plan and Mechanical Upgrades — Final, the storage capacity of
the reservoir is 4,545 m?. This reservoir existed when the Town of Black Diamond had their own water
treatment plant, that was destroyed in the 2013 flood. Following the flood in 2013, the treated water comes
from the SRRUC water treatment plant in Turmner Valley via the 250mm SRRUC transmission line that
comes from the south along Highway 22 and fills the Town's water storage reservoir.

6.0 Water Servicing Concept
6.1 Criteria

To determine the overall water demand for the proposed annexation areas, the criteria from the Calgary
Regional Partnership Water and Wastewater Servicing Masterpian, 2014, for Average Consumption, the
Maximum Daily Demand (MDD) to Average Day Demand (ADD) ratio, and the Peak Hour Demand (PHD)
to ADD ratio were used. They are summarized in Table 11 below.

Table 11: Water Demand Criteria

Average Consumption 315 Lic/d

MDD:ADD 22
PHD:ADD 4.0

The criteria listed in Table 11 will be used to determine demand for each proposed annexed area, as well
as to calculate the required reservoir size (see Section 6.6). It should be noted that the average
consumption listed above is similar to the estimated per capita usage for Black Diamond cnce major system
leaks were repaired in 2017. The estimated per capita usage is approximately 317 L/c/d.

A summary of the water demand calculations can be found in Appendix D.

6.2 Service Population

The demand for each quarter section was calculated using the criteria provided in Table 11, as well as the
projected populations from Section 2.2. The ADD was calculated distributing the average consumption over
the projected population. The MDD & PHD could then be calculated using the ratios provided in Table 11.
Please see Table 12 below for a summary of the estimated demands.
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Table 12: Anticipated Water Demand per Area

Area LandUse Population’ ADD (MLD?%) MDD (MLD) PHD (L/s)
2 Residential 1,988 063 1.38 290
Industrial 237 0.07 017 35
3 Residential 1,727 0.54 1.20 252
Commercial 572 0.18 0.40 83
5 Residential 2,004 063 1.39 292
Commercial 193 0.06 013 238
6 Residential 2318 073 161 338
7 Residential 332 0.10 023 48
ExTown - 3,427 1.08 238 50.0
Total - 12,798 4.02 8.89 -

In Table 13 and Table 14 below, the demands above were combined with an assumed 10% system loss
and converted to litres per second to represent the demands of the overall system in each scenario.

Table 13: Converted Overall Water Demand (Scenario 1)

ADD 420 Lis
MDD 924 Lis
PHD 168.1 Lis

Table 14: Converted Overall Water Demand (Scenario 2)

ADD 512 Lis
MDD 1125 Lis
PHD 2047 Lis

6.3 Overall Water Servicing Concept

The overall water servicing concept for Scenario 1 is demonstrated in Figure 5 and the overall water

servicing concept for Scenario 2 is presented in Figure 6.

7 Includes the sum of all jobs and residents
g MLD = Meqgalitres per day
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6.3.1 NE Industrial Water Looping

It was identified through numerous reviews of the Town's existing water system that although the NE
Industrial area has sufficient fire flows to meet legislative building code requirements, the NE Industrial area
within the Town did not have sufficient water pressure to maintain the Fire Underwriter Survey
recommended fire flows for the area. This problem was primarily due to the fact the water system in the
industrial park was not looped.

In 2020, a looped system was created by construction a 400mm water main, connecting the existing 250mm
main at the east end of 4™ Ave to the existing 250mm main at the east end of 15t Ave NE. A connection
was made to the existing 250mm main in 1% Ave SE. This also included the installation of a pressure
reducing valve (PRV) at the west end of 1% Ave NE, as shown in Figures 5 and 6. This is required as the
Industrial area is at a higher pressure zone than the north west corner of the Town.

With the water looping in place, the NE industrial area has increased fire flows in the range of 163 L/s to
184 Li/s.

The construction of this loop strengthens the owverall Town system and supports development in the
annexed lands. Actual construction costs have been incorporated into the overall costs.

6.3.2 Overall System (Scenario 1)

Please refer to Figure 5 for the overall water servicing plan for Scenario 1, which excludes Area 3. The
400mm watermain constructed along future 6% Street has connected the existing 250mm watermains along
4™ Ave SE and 1%t Ave NE. Area 2 will be serviced from this looped main. The main along future 6% Street
will be extended south in future to allow for Area 6 to be serviced.

Upon review of the utilities near Area 5, it was identified that there were several existing mains within the
Willow Ridge development that could either be tied into or extended to service Area 5. Therefore, it is
proposed that a 200mm water main be extended from the 200mm water main on Willow Ridge Manor, as
well as a proposed connection at the existing 250mm stub on Township Road 201 (418 Avenue in Figure
5) south of 3 Street SW.

During the review, it was identified that the Willow Ridge and Riverwood communities were serviced through
two separate water connections: one main along Willow Ridge Boulevard and one along 3 Street SW at
the north end of the neighbourhood. However, the water main along 3™ Street SW has a pressure reducing
valve (PRV) meaning that water is only being fed out of the neighbourhood to a lower pressure zone leaving
only one water main servicing the community. In order to provide redundancy, an additional 250mm water
main is proposed from the 250mm water main between Highway 22 and 1t Street SE. This proposed main
would extend south along the entire western edge of Area 3 and across Highway 22 to tie in to the existing
250mm stub on Township Road 201 (418 Avenue).

To service Area 7, a 250mm water main will be extended west along Township Road 201.
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6.3.3 Overall System (Scenario 2)

Similar to Scenario 1, the 400mm watermain constructed along future 6™ Street has connected the existing
250mm watermains along 4% Ave SE and 1t Ave NE. Area 2 will be serviced from this looped main. In
future, the main along future 6% Street will be extended south and then west through Area 3 to tie to the
existing systems in Riverwood, to allow both Areas 3 and Area 6 to be serviced.

As shown in Figure 6, similar servicing to Scenario 1 is proposed for Scenario 2 for Area 5 and 7 where a
250mm water main is extended from the existing main on Willow Ridge Manor, as well as the proposed
connection to the existing 250mm stub located along Township Road south of 3 Street SW. A 250mm
main is extended west along Township Road South to the boundary of Area 7.

However, redundancy will still be required as only one water main would be servicing the Willow
Ridge/Riverwood neighbourhood. Yet we do acknowledge there is a bypass installed at the PRV near 3
Street and 6% Ave. To address this in Scenario 2, a 250mm extension on Willow Ridge Boulevard from the
proposed 250mm water main along the proposed road through Area 3 is proposed to extend south on the
west side of Highway 22 and connect to the 250mm stub on Township Road 201 (418 Avenue in Figure 6).

6.4 Water Diversion Licensing

Given the water demands presented in Table 13 and Table 14, the population in the existing Town
boundary, as well as the proposed population in the annexation areas for both scenarios, the Town will
require the following volumes of water for each scenario:

@ Scenario 1 = 1,388,242 m? per year, which is 433,582m? over the existing Town water
license allocation as presented in Section 5.2

@ Scenario 2 = 1,692,175 m® per year which is 737,515m? over the existing Town water
license allocation as presented in Section 5.2

Therefore, the Town would have to explore additional water licensing options above the 954 679m? of
current water licensing around a combined population (jobs and residents) of 8,304 people. Using the
projected lower and higher growth rates as presented in Section 2.3, and applying that to the 2016 census
population of Black Diamond, it is estimated that additional water licensing allocation will be required
somewhere between 2056 and 2066. Please refer to Appendix B for the tabulated, detailed population
projections of Black Diamond. Please note that Tumer Valley’s water supply and treatment was not taken
into consideration.

6.5 Water Treatment

Given the parameters upon which the current water treatment facility was sized, the water treatment plant
would have to be upgraded further to service the surrounding communities. Currently, the plant will service
the area until there is maximum daily demand of 7,300 m® per day. This demand amounts to a total
estimated population of 9,160 people using the per capita usage presented in Table 11. From Appendix B,
it can be estimated that both Turner Valley and Black Diamond will approach this population range between
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2034 and 2039 so further study closer to that time frame is recommended. Given that water usage in the
Town is steadily decreasing and a lower average consumption was used for this report compared to the
design of the water treatment plant, the design life of the water treatment plant may extend past 2036 but
review of the system is still recommended prior to that date or design population.

6.6 Water Storage

To calculate the required reservoir size, the AEP Standards and Guidelines for a Municipal Water Works,
Wastewater and Storm Drainage Systems are used to determine the ultimate reservoir size using the
following formula:

S=A+B + (Greater of C or D)

Where S = Total storage requirement, m3
A = Fire storage, m3
B = Equalization storage (approximately 25% of projected maximum daily design flow), m3
C = Emergency storage (minimum of 15% of projected average daily design flow), m3
D = Disinfection contact time (T+o) storage to meet the CT requirements, m3, as detailed in Section
1.103.7.

Using the equation supplied above and the values shown in Table 15 and Table 16: Required Reservoir
Storage (Scenario 2), the required reservoir storage for both scenarios was calculated. A fire flow of 197
L/s for 2.5 hours was utilized for fire flow sizing. The equalization and emergency storage for both scenarios
were calculated from the demand values presented in Table 13 and Table 14. Therefore, the required
reservoir sizing for each scenario is summarized in Table 15 and Table 16 below.

Table 15: Required Reservoir Storage (Scenario 1)

A — Fire Storage 1,773 m?
B — Equalization Storage 2,001 m?3
C — Emergency Storage 546 m?
D - Disinfection Contact Time (Tyg) 303 m?
Storage?®

Total Required Storage 4,320 m?

9 Disinfection Contact Time (T10) Storage was not used to calculate the required reservoir size as this
volume was less than the required Emergency Storage.
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Table 16: Required Reservoir Storage (Scenario 2)

A — Fire Storage 1,773 m?
B — Equalization Storage 2,439 m?
C — Emergency Storage 665 m?3
D — Disinfection Contact Time (Tqo) Storage™ 370 m?3
Total Required Storage 4,877 m?

The existing reservoir storage is 4,545 m?. There is sufficient storage to service Scenario 1. Scenario 2 will
require additional storage. Additional storage in the reservoir would only occur after acquiring additional
water licenses, which is expected beyond 2056.

7.0 Stormwater Servicing Concept

The overall stormwater servicing for each quarter section requires a stormwater management facility for
each area, as well as a system of ditches or pipes for the pond outlets. It will be the responsibility of the
developer(s) to provide an ultimate stormwater management facility. As well, the developer(s) will be
required to provide a detailed review of how the stormwater will be managed in each area. A Staged Master
Drainage Plan (SMDP) and a Pond Report will be required to support development. The developer will be
responsible for maintaining pre-development runoff rates and treating stormwater to meet AEP guidelines.

A minor system will be required under the majority of the proposed roadways to handle drainage. This will
involve the construction of a system of storm mains and catch basins. Depending on the location, the
stormwater from the roads will drain to the nearest stormwater management facility.

It is recommended that the Town conduct further study into their stormwater infrastructure in order to
develop a framework for developers to abide by. Some examples of the types of studies include:

@ Qverall Stormwater Strategy for the Town, similar to a Master Drainage Plan that
can implement stormwater policy for the Town. (Update: this study is underway with
completion expected in 2021)

@ Wetland Investigations to determine the classes of any existing wetlands within the
annexed areas. This will help determine what wetlands might be of interest to the
Town to preserve and what will be the development requirements around wetlands.

@ Watercourse Investigation in Areas 3 and 5 to determine extents, capacity and design
characteristics of the existing watercourse.

'0 Disinfection Contact Time (T 1) Storage was not used to calculate the required reservoir size as this
volume was less than the required Emergency Storage.
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8.0 Area 2 Servicing
8.1 Ultimate

Please refer to Figure 7 for the ultimate configuration to service Area 2. The existing contours of the quarter
section is shown on Figure 8 for reference. The proposed ultimate servicing for Area 2 will remain the same
regardless of Scenario 1 and 2.

8.1.1 Sanitary

A lift station is proposed to deliver the sanitary demand of 34 L/s from Area 2 (see Figure 7). This lift station
will be sized to accommodate higher flows to service Areas 5, 6 and 7. A proposed 300mm force main will
then take the flows from the lift station to the 525mm gravity main headed to the wastewater lagoon.

A 525/450mm gravity main is also proposed to be extended south of the lift station along future 6% Street
to the south-west corner of Area 2. This main has been sized to accommodate flows from Area 6, 5, 7 and
72 L/s from Turner Valley.

Depending on timing, Area 6 may be serviced north through Area 2. Oversizing would be required.

8.1.2 Water

Area 2 will be serviced by connecting to the newly constructed 400mm water main along future 6% Street.
As such, the developer will tie to the existing system to service the water demand of 32.5 L/s. The
developer(s) within Area 2 would also be required to provide a system that loops internally to the quarter
section, as well as connect south to Area 6. There will be enough pressure in the area regardiess of
whether or not the quarter section is looped; however, looping is recommended for redundancy.

8.1.3 Storm

A stormwater management facility is recommended at the east edge of the quarter section at the existing
low point as shown in Figure 7 and Figure 8. All stormwater within the quarter section will be collected,
conveyed and discharged at the facility. The stormwater facility would then discharge to the south-east
towards the existing ravine via a system of ditches along the south-east comer of the quarter section. It is
recommended that the stormwater outfall for Area 2 be combined with the stormwater outfall for Area 6. It
will be the responsibility of the developer to design and construct these systems as well as to propose
interim strategies for development depending on the timing of adjacent landowners.
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8.1.3.1Wetlands

A brief desktop review of the quarter section identified the possibility of wetlands in the area. It was identified
by the Town that preserving wetlands are a priority but to be conservative, for the purpose of this study, the
surface areas of the wetlands were not removed from the developable area calculation. As the classes of
these wetlands are unknown, the Town preferred to assume all the area is developable, therefore meaning
the wetlands could be removed, in order to size infrastructure appropriately.

It is recommended that a further review of the wetlands take place at the time of an ASP to identify the
class of the wetlands.

8.2 Short Term

Due to development interest from the current landowner, the opportunities for Area 2 to develop in the short
term were explored. The 400mm watermain along future 6% Street is now existing. The Kaiser area is
currently undeveloped. We have also assumed that only Area 2 would initiate development in the short
term. This is due to the capacity constraints of the existing sanitary system.

Area 2 would be serviced in the short and long term by the recently constructed 400mm water main. A stub
was provided at the intersection of 4% Ave SE.

Based on the wastewater flow monitoring, as outlined in Sec. 3.1.1, there is approximately 10 L/s of spare
capacity in the 300mm Black Diamond sanitary gravity trunk main. The 250mm main within 1=t Ave SE has
sufficient spare capacity for Area 2 to temporarily connect to the system at this point. Or a temporary
connection could be made at 4t Ave SE. The limited area to be developed will be based on the proposed
density.

If development proceeds in the short term, in advance of the ultimate stormwater facility, an interim
stormwater solution would be required by each developer, with each parcel ultimately draining to the overall
stormwater management facility. A staged approach of the ultimately facility could also be considered. At
this time, the overall management facility is expected to be a collective cost to all the developers within
each catchment area.

Town of Black Diamond Page |32



9.0 Area 3 Servicing
9.1 Ultimate

Please refer to Figure 9 for the ultimate configuration to service Area 3. The existing contouring of Area 3
are demonstrated in Figure 10. The servicing for Area 3 will only apply in Scenario 2.

9.1.1 Sanitary

Similar to the Joint Growth Servicing Strategy, it is proposed that Area 3 tie in to the existing Westend
sanitary trunk main that discharges to the wastewater lagoon. From the Westend Regional Sewage
Services Commission - Westend Sanitary Trunkmain Relocation Design Report, it is stated that the system
was designed for a total capacity of 280 L/s, 146 L/s of which is allocated for the Town of Black Diamond.
At this time, it is proposed that a portion of the Kaiser ASP will contribute 20.2 /s to the Westend main in
future. It is proposed that the entire flow of 35.1 L/s from Area 3 be directed to the Westend main. The
proposed tie-in location is sanitary manhole 501 { identified in the Westend Sanitary Trunk Main Relocation
drawings).

It is recommended that the process be initiated with WRSSC for Black Diamond to connect to the Westend
main.

9.1.2 Water

The water demand of 33.5 L/s for Area 3 can be serviced off the existing system by tying into the existing
250mm main on Willow Ridge Blvd. SW. Additional connections can be made by connecting to the 150mm
main on Maple Wood Way. It is recommended to extend the 250mm water main from the tie-in point on 4%
Ave SE in Area 2 south along future 6% Street and east along the proposed future roadway. This would
strengthen the overall system and provide additional looping.

To further strengthen the system, the developer(s) within Area 3 would also be required to provide a system
that loops internally to the quarter section to strengthen the system and provide redundancy.
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9.1.3 Storm

A stormwater management facility is recommended at the north end of the quarter section at the existing
low point, west of the existing water course. All stormwater within the quarter section would have to be
collected, conveyed, and discharged at the facility. The stormwater facility would then discharge to the
existing water course, maintaining the existing drainage pattern.

An additional pond is proposed at the north end east of the existing watercourse to manage all drainage
from the east side of the water course. This pond would also discharge to the existing drainage course. If
Area 6 were to develop prior to Area 3, the area east of the drainage course could possibly drain east to
the Area 6 stormwater management facility to minimize the number of facilities in the area.

It would be the developer's responsibility and cost to develop both systems.

9.2 Short Term

Given the geographic location of Area 3 and its proximity to existing infrastructure, the enfire quarter section
will be serviced by existing infrastructure, with development starting at the north end of the site. A
stormwater management facility will be required to refain stormwater. Similar to Areas 2, if development
proceeds in the short term, staged construction of the facility will be considered. An interim stormwater
facility could be constructed by each developer that would ultimately drain to the overall stormwater
management facility. The overall management facility would be a collective cost to all the developers within
the catchment area

10.0 Area 5 Servicing
10.1 Ultimate (Scenario 1)

Please refer to Figure 11 for the ultimate configuration to service Area 5 for Scenario 1. Figure 13 in
Section 10.2 can be referenced for the existing contouring of the quarter section.

10.1.1 Sanitary

To service the Area 5 demand of 33.6 L/s, it is proposed that a 450mm gravity main be extended west
along the south boundary of Area 3. The pipe would be extended south from the proposed stub at Area 2
along future 6% Street to the south east comer of Area 3 and then proceed west along the southern border
of Area 3. The pipe would then cross Highway 22 into the NE corner of Area 5. This pipe is sized to service
Area 7 and to allow for efficiencies in the system and provide Turner Valley the option of extending the
main. Discussions with Tumer Valley are recommended to determine the best option in servicing their
additional 72 L/s. The Westend forcemain does not have capacity for the additional 72 Lis of projected
sanitary flow from their proposed annexed lands.
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In the event that the development of Area 5 proceeds before all other annexation areas and that Tumer
Valley has not reached their need to service for the additional 72 L/s of flow, the possibility of Area 5 tying
directly to the Westend main instead of Area 3 could be considered.

It should be noted that the option of tying into the existing Westend forcemain was explored in order to
service Area 5. Based on the Turner Valley/Black Diamond Joint Growth Strategy — Scenario 3 Design Brief
prepared by MPE Engineering, the capacity in the forcemain is allocated to Turer Valley flows from the
current town boundary. This option is not recommended as a gravity system is always the preferred option,
which will eliminate the need for temporary infrastructure and additional lift stations.

10.1.2 Water

The water demand of 32.0 L/s for Area 5 can be serviced by the existing system in Willow Ridge by tying
into existing two water main locations: at the existing 200mm water main on Willow Ridge Manor and at the
existing 250mm stub south of 3 Street SW on Township Road 201 (418 Avenue).

Additionally, a 250mm water main is proposed along the east side of Highway 22 from the existing 250mm
water main between Highway 22 and 1= Street SE south until Township Road 201 where the proposed
250mm main will head west to tie-in the existing 250mm main south of 3™ Street SW. This is recommended
for redundancy for both Area 5 and for the Willow Ridge/Riverwood community as it was discovered that
there is only one water main providing water to the Willow Ridge/Riverwood community. The other water
connection into the neighbourhood on 34 Street SW at the north end of the development has a PRV
installed that provides water to the north (i.e. the lower pressure zone). The added redundancy would
provide added looping in the case that the water main on Willow Ridge Boulevard was ever need of repair.

To further strengthen the system, the developer(s) within Area 5 would also be required to provide a system
that loops internally to the quarter section to strengthen the system and provide redundancy.

It should be noted that although the SRRUC Quad Regional main runs along Highway 22 parallel to the
east of Area 5, the quarter section cannot tie into this main, as it is a transmission main that supplies the
water to the reservoir.

10.1.3 Storm

A stormwater management facility is recommended at the north-east comer of the quarter section at the
existing low point (see Figure 13). All stormwater within the quarter section would be collected, conveyed
and discharge to the facility. Currently, the overland flows generally flow to the north-east and ultimately to
the watercourse that is located in Area 3. However, given the proximity of the watercourse on the west side
of the quarter section, it is recommended that the stormwater facility discharge towards the water course
along the western edge of the quarter section via a piped system. It will be the responsibility of the developer
to design and construct these systems. This recommendation is the same for both Scenario 1 and 2.

10.2 Ultimate (Scenario 2)

Please refer to Figure 12 for the ultimate configuration to service Area 5 for including the annexation of
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Area 3 (Scenario 2). As previously mentioned, the existing contouring of Area 5 is demonstrated in Figure
13.

10.2.1 Sanitary

Similar to what was described for Scenario 1 in Section 10.1.1, it is suggested that the proposed 450mm
sanitary main in Area 2 be extended south along the eastermn edge of Area 3 and then west along the south
border of Area 3 towards Area 5. The proposed 450mm would then cross Highway 22 to service Area 5.
The 450mm main is sized to accommodate the projected sanitary flows from Area 5 and 7 as well as the
additional flow from Turner Valley. This would also allow for efficiencies in the system and provide Tumer
Valley the option of extending the main to service their additional 72 L5 of projected sanitary flow from their
proposed annexed lands. It is understood that the 72 L/s was not included in the design of the Tumer Valley
Westend forcemain or gravity main.

In the event that the development of Area 5 proceeds all other annexation areas and that Turner Valley has
not reached their need to service for the additional 72 Lis of flow, the possibility of Area 5 tying directly to
the Westend main could be explored as there is the 83 L/s of spare capacity as mentioned in Section 3.1.1.
In this option, both Areas 3 and 5 could be serviced off the Westend gravity main given the remaining
capacity and the sanitary demands for both areas.
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Similar to Scenario 1, the option of tying into the existing Westend forcemain was explored in order to
service Area 5. Based on the Turner Valley/Black Diamond Joint Growth Strategy — Scenario 3 Design Brief
prepared by MPE Engineering, the capacity in the forcemain is allocated to Turner Valley flows from the
current town boundary. This option is not recommended as a gravity system is always the preferred option,
which will eliminate the need for temporary infrastructure and additional lift stations.

10.2.2 Water

The water servicing strategy for Scenario 2 is the exact same as Scenario 1, Area 5 can be serviced off the
existing system in Willow Ridge by extending off the existing 200mm water main on Willow Ridge Manor
and tying in to the existing 250mm stub south of 3 Street SW on Township Road 201 (418 Avenue).

Based on the requirement of a redundant water main as described in the water servicing for Scenario 1, a
redundant main will also be required for Scenario 2. However, the location of the redundant main for
Scenario 2 will differ from the alignment of Scenario 1. A 250mm water main is still proposed but this water
main will extend from the Area 3 water main connection on Willow Ridge Boulevard south across Township
Road 201 and then head west to tie in to the existing 250mm stub south of 3™ Street SW. Again, the added
redundancy would provide added looping in the case that the water main on Willow Ridge Boulevard was
ever need of repair and provide additional flows in the area.

To further strengthen the system, the developer(s) within Area 5 would also be required to provide a system
that loops internally to the quarter section to strengthen the system and provide redundancy.

As mentioned in Scenario 1, it should be noted that although the SRRUC Quad Regional main runs along
Highway 22 parallel to the east of Area 5, the quarter section cannot tie into this main. This transmission
main supplies the water to the reservoir.

10.2.3 Storm

The stormwater servicing for Area 5 is the same regardless of the Scenario. Please refer to Section 10.1.3
for more information.

10.3 Short Term

The Town has identified that it is more likely that developers would develop 10-15 acres parcels at a time
compared to one developer developing the entire quarter.

As such, the opportunities for Area 5 to develop in the short term were explored. For the purposes of this
short-term review, it is assumed that only Area 5 would be built out in the short term prior to Kaiser or the
other annexed lands. This is due to the capacity constraints of the existing sanitary system. The short-term
servicing of Area 5 would be the same regardless if it is Scenario 1 or 2.

Given the location of Area 5, it would be able to service water off the existing infrastructure in Willow Ridge
as recommended in the overall water servicing. However, the redundant loop on the east side of Highway
22 would still be required.
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As stated previously, there is only 10 L/s of remaining capacity in the Black Diamond gravity sanitary
system, prior to any connection of the Kaiser area. There is also capacity remaining in the Westend gravity
portion with or without Kaiser developing.; Therefore, it is recommended that in the short-term, Area 5
could extend a gravity main along Township Road 201 and connect to the Westend gravity main. Or another
option, limited to the remaining capacity of 10 L/s, a possible connection could be made to the existing
250mm sanitary main that is stubbed at the south end of 3 Street SW. From our estimate of the sanitary
flows from the Willow Ridge development, there is enough spare capacity in their sanitary mains to
accommodate the 10 Lis. From the 2010 Wastewater Flow Monitoring Study for the Sanitary Trunk Mains,
BSEI Municipal Consulting Engineers, 2011, it was identified that there was sufficient capacity to service
the 10 L/s in three downstream manholes that were monitored, even with the full build-out flows of
Riverwood. Based on this limited capacity, it is expected that only the residential would proceed as it would
limit the need for an additional sanitary main. [f the commercial area developed first, a sanitary main
draining west would be required to tie in to the existing main where it would ultimately drain the north-east
cormer of the quarter section. It would be possible to install if the Town preferred to have commercial and
depending on the rate of growth, but for the purposes of this short-term review, we will assume only
residential will proceed. If the residential portion did tie into the existing system, it would be limited. The
limited area of development would be based on proposed density.

If development proceeds in the short term, in advance of the ultimate stormwater facility, an interim
stormwater solution would be required by each developer, with each parcel ultimately draining to the overall
stormwater management facility. A staged approach of the ultimately facility could also be considered. At
this time, the overall management facility is expected to be a collective cost to all the developers.

11.0  Area 6 Servicing
11.1 Ultimate

Please refer to Figure 9 for the ultimate configuration to service Area 6. Refer to Figure 15 for existing
contours of Area 6.

11.1.1 Sanitary

Given the location of this quarter section between Areas 2 and 3, Area 6 will be serviced by the 450mm
sanitary main to be extended south along future 6% Street.

To service the Area 6 demand of 35.4 L/s, itis proposed that a 450mm gravity main from Area 2 be extended
south along future 6% Street to the NW corner of Area 6. As the existing contours of the land gently slope
to the east, if a gravity system flowing west cannot be achieved, a lift station may be required to pump flows
from the east side of the site to the connection in future 6% Street. Considering the timing of
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construction relating to Area 2, it may also be possible for Area 6 to flow north through Area 2 and use the
same connection as Area 2 to the 6% Street sanitary main. This would require oversizing of the sanitary
main within Area 2.

11.1.2 Water

Area 6 will be serviced by the future extension of a 250mm water main along future 6% Street, from the
newly constructed 400mm water main stubbed at 4" Street. As such, the developer will tie to the extended
main to service the water demand of 33.8 L/s. The developer(s) within Area 6 would also be required to
provide a system that loops internally to the quarter section, as well as connect to Area 2 to the north and
Area 3 to the west. There will be enough pressure in the area regardless of whether or not the quarter
section is looped; however, looping is recommended for redundancy.

11.1.3 Storm

A stormwater management facility is recommended at the east edge of the quarter section at the existing
low point as shown in Figure 7 and Figure 8. All stormwater within the quarter section would be collected,
conveyed, and discharged at the facility. The stormwater facility would then discharge to the east under
144 Street W towards the existing ravine. It will be the responsibility of the developer to design and construct
these systems, and to seek out necessary outfall approvals from Provincial authorities.

As mentioned in Section 9.1.3, it is possible that a portion of Area 3 east of the watercourse could be
managed by the stormwater facility in Area 6. In the event that this catchment is developed prior to ultimate
servicing in Area 6, it is recommended that temporary facilities be proposed to manage stormwater runoff
in the interim.  This will be explored in greater detail in the Town's Stormwater Master Drainage Plan.

It would be the developer's responsibility and cost to develop both systems.
11.1.31 Wetlands

A brief desktop review of the quarter section identified the possibility of wetlands in the area. It was identified
by the Town that preserving wetlands are a priority but to be conservative, for the purpose of this study, the
surface areas of the wetlands were not removed from the developable area calculation. As the classes of
these wetlands are unknown, the Town preferred to assume all the area is developable, therefore meaning
the wetlands could be removed, in order to size infrastructure appropriately.

It is recommended that a further review of the wetlands take place at the time of an ASP to identify the
class of the wetlands.

11.2 Short Term

If Area 6 were to develop prior to any other annexed lands, the recently constructed 400mm watermain
could be extended south to the Area 6 boundary. A looped connection would be recommended for
redundancy purposes and a tie could be considered to Emerald Way.

Town of Black Diamond Page |46



A temporary connection to the existing sanitary main along 4% Street could be considered. There would be
a limited capacity of 10 L/s as previously stated. A connection to the Westend gravity main could also be
considered if Area 3 has not connected to this main.

An interim stormwater facility could be constructed by each developer that would ultimately tie to the overall
stormwater management facility. The overall management facility would be a collective cost to all the
developers.

12.0 Area 7 Servicing
12.1Ultimate

Please refer to Figure 16 for the ultimate configuration to service Area 7. Please refer to Figure 17 for
existing contours of Area 7.

12.1.1 Sanitary

It is suggested that Area 7 be serviced by a 375mm gravity sewer main extended west from Area 5 along
Township Road 201. This 375mm gravity main is also sized to service the additional 72 /s from Turner
Valley. Based on existing grades of Township Road 201, a lift station may be required to connect to the
gravity main.

12.1.2 Water

Area 7 will be serviced by extending a 250mm water main from Area 5 to the east boundary of Area 7 along
Township Road 201. As Area 7 is located at the edge of the Town system, if the number of units exceeds
50 lots, a dual water connection is required.

12.1.3 Storm

The majority of Area 7 is impacted by the floodplain of the Sheep River. For portions of land considered to
be developable, given the proximity to the Sheep, as well as the lack of adjacent available stormwater
infrastructure, development in Area 7 will be required to manage stormwater runoff on-site prior to discharge
to the Sheep River. Applicable Provincial guidelines for pre- and post-development flows as well as water
quality should be followed. Opportunities exist within development areas and within the flood fringe of the
Sheep to apply alternative stormwater management methods such as low impact development, and
infiltration in pervious areas.

12.1.3.1 Wetlands

The Town has identified that a wetland may exist within the development cell identified in Area 7. A brief
desktop review of the quarter section does not clearly identify the presence of a wetland. It was identified
by the Town that preserving wetlands are a priority but to be conservative, for the purpose of this study, the
surface areas of the wetlands were not removed from the developable area calculation. As the existence
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and classes of these wetlands are unknown, the Town preferred to assume all the area is developable,
therefore meaning the wetlands could be removed, in order to size infrastructure appropriately.

It is recommended that a further review of the wetlands take place at the time of an ASP to identify the
class of the wetlands.
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priority but to be conservative, for the purpose of this study, the surface areas of the wetlands were not
removed from the developable area calculation. As the classes of these wetlands are unknown, the Town
preferred to assume all the area is developable, therefore meaning the wetlands could be removed, in order
to size infrastructure appropriately.

It is recommended that a further review of the wetlands take place at the time of an ASP/Development
permit to identify the class of the wetlands.

12.2 Short Term

It is assumed that Area 5 would develop prior to Area 7 and bring the utilities close to the Phase 7 boundary.
In the event that Area 7 is to develop first, it is an option to extend existing utilities from the neighbourhood
of Willow Ridge. A 250mm water main can be extended west along Township Road 201 and connect to
both the existing 200mm water main on Willow Ridge Manor and the existing 250mm stub south of 3
Street SW on Township Road 201 {418 Avenue). A sanitary connection could be considered through Willow
Ridge also, but capacity would need to be confimed. As the developable area in Area 7 is minimal,
approximately 8.5 ha, the sanitary flow is minimal at 5.1 L{s.

13.0 Transportation

In addition to the civil servicing, the Town existing transportation network was reviewed to determine
possible upgrades required to support the potential growth areas. The proposed annexation areas are
connected to Highway 7 and Highway 22 that bisects the Downtown Core. Highway 7 transitions to Highway
22 and provides an east-west connection to the Town of Okotoks to the east, High River and Highway 2
to the east and currently carries 5,000 vehicles per day (vpd). Highway 22 provides a north-south
connection to Turner Valley to the west and Highway 22X to the north and currently carries between 2,000
and 3,000 vpd.

With the proposed annexation areas, new road connections and accesses will be required to support the
full build-out of the lands. The proposed growth areas will require a new north-south connection currently
aligned with the future 6 Street SE corridor to alleviate the estimated demand on the existing network. The
proposed north-south corridor is approximately 1,200m in length and will provide key connections between
Areas 2, 3 and 6. Within Area 3, a new east-west connection (approximately 800m in length) will connect
the proposed north-south corridor with Highway 22.

It has been identified by Alberta Transportation and regional stake holders, that Range Road 23 will be a
potential future regional roadway. This roadway is currently proposed as a minimum 25.2m Collector
roadway, similar to the future 6t Street cross section. The width of this future road right of way will be
confirmed in the Town of Black Diamond Master Transportation Plan.

These new corridors provide an additional layer of mobility and connectivity into the existing transportation
network. The high-level grid network provides a level of redundancy into the network, will shift demand
during the peak period and providing commuters in the area additional routes to and from their destinations.
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The analysis and assumptions provided during this stage of the assignment is considered conceptual
understanding internal servicing requirements for the annexed areas have not be detailed. Certainty related
to phasing and intersection configuration will be further determined at the area structure plan and as
potential developers begin to influence the details of these lands.

These proposed road alignment and annexation areas are illustrated in Figure 18 below.
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Figure 18: Combined Scenario

13.1 Annexation Assumptions

13.1.1 Trip Generation Assumptions

The Institute of Transportation Engineers (ITE) Trip Generation Manual (10" edition) was used to estimate
the number of vehicle trips that can be generated within the proposed annexation areas based on their land
uses. It should be noted that to be conservative, the PM peak hour was selected for analysis and 100% of
the trips generated will assumed fo be personal vehicle trips. Table 17 summarizes the trip generation rates
assumed for each of the proposed land uses.
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Table 17: ITE Trip Generation Rates (PM Peak Hour) Used for Analysis

Land Use ITE Code Description Trip Generation Rate Unit

Industrial 130 Industrial Park 0.40 1000 sq. ft. GFA
Commercial 820 Shopping Center 3.81 1000 sq. ft. GFA
Residential 210 Single Family Detached 0.99 Dwelling Unit

Based on the selected trip generation rates, the total number of vehicle trips from each annexation area
was determined and shown in Error! Reference source not found.. For the industrial and commercial
uses, a 0.3 FAR (Floor Area Ratio)' was assumed and applied to the total developable lands for the

purposes of estimating potential trips.

Table 18: Generated Vehicle Trips (PM Peak Hour) Per Scenario

Generated Trips
Area Land Use % In % Out in out Total
Industrial 21% T9% 28 103 13
2 Residential 63% 37% 817 303 820
Commercial 48% 92% o567 614 1,181
3 Residential 63% 37% 449 264 13
Commercial 48% 92% 192 208 400
5 Residential 63% 37% 521 306 827
[ Residential 63% 37% s02 254 956
7 Residential 63% 37% 86 51 137
13.1.2 Trip Distribution Assumptions

Several assumptions were made within the traffic model to best represent the expected future conditions
of the network under each of the scenarios. The assumptions made in estimating the overall proportion of
frips originating and ending outside of the study area (trips from out of town) and those that originate and
end within the study area (trips from within the town) are describe below. While our study focuses explicitly
on areas within Black Diamond, our modeling approach was also influenced by Turner Valley given the
proximity and partnerships between the Towns.

®  Under Area 2, the proportion of external and internal trips are estimated to be roughly
equal (50% each) under the assumption that the mix of residential and industrial land

uses would provide job opportunities for residents within the area.

®  Under Area 3 and Area 5, it was assumed 60% of the new frips will be internalized
between the Town, annexed areas, and the proposed commercial hub. This assumption

" Floor Area Ratio refers fo the relationship between the total amount of building areas and the size of

the land.
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is valid for local, specialized small commercial retail unit. Larger scale regional
commercial such as large format retail (Costco, Home Depot, etc.) would attract more
external trips.

Under Area 6 and Area 7, it was assumed 60% of the new frips will be internalized
between the Town and annexed areas given the proximity and the surmound commercial
and industrial land uses.

To be conservative in the loading of the main highways and corridors in the study area,
cross-over trips between the annexation areas (i.e. originating in one area and ending
in another) were assumed to be negligible. For example, for Area 2, it was assumed
that the trips between Area 2 and Area 3, 5, 6 and 7 are negligible and most of the Area
2 trips would travel to the Black Diamond core area, located on the southwest corner of
Highway 7 & Highway 22, as well as Tumner Valley and externals. This approach is
conservative as it feeds most of the trips onto the study corridors and intersections
rather than internalizing them.

At the time of this report, these distribution assumptions are based on high level planning principles and
the opportunities the adjust these estimates can occur as more information related to travel behaviour
({through Future studies) becomes available. .

Table 19 shows a summary of the external and internal trip distributions for each scenario.

Table 19: External and Internal Trip Distribution Percentages

Area Percentage of Percentage of Internal Trips (includes
(Scenario) External Trips  Black Diamond and Turner Valley)

2 50% 50%

3 40% 60%

5 40% 60%

6 40% 60%

7 40% 60%
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Furthermore, the external trips are assigned to three major routes leading in and out of the study area.
These three routes are the following:

®  Eastbound Hwy 7 (East of Black Diamond)

®  Southbound Hwy 22 (South of Black Diamond)

@ Northbound Hwy 22 (North of Turner Valley)

In terms of internal trips, it was assumed a larger distribution of future trips would be generated from Turner
Valley (to/from the west). This assumption is consistent with the previous population forecasts completed
for the Joint Growth Strategy.

13.2 Scenario Evaluation

Traffic assignment and analysis was performed for the study area under the above-mentioned assumptions
using Vistro and Synchro. The key traffic performance indicators for each development scenario are
summarized in the sections below. Upgrades to the road network and intersection locations were developed
based on the following parameters:
@ Daily 2-way corridor volumes (estimated from PM peak volumes using a factor of 10)
® Intersection Level of Service (LOS)

@ Intersection volume to capacity ratio (v/c ratio)

The major road corridors considered for traffic analysis are as follows:

@ Highway 7

@ Highway 22

@ 4th Avenue SE

@ Proposed north-south connection (Aligned with 6 Street NE/SE)

@ Proposed east-west Willow Ridge Road connection (in Area 3)

It should be noted that 4" Avenue SE was selected due to its significance in providing connectivity from
Highway 22 to the proposed north-south road connection. Additionally, Township Road 201 was selected
under Scenario 3 and Scenario 6 which include Area 7.

As more details evolve from these annexed areas, a better understanding into the type of intersection
control (traffic signal, roundabout, all-way stop, etc.), approach layout, upgrade phasing can be determined
during the development of the neighbourhood plan stage. Transportation infrastructure required to access
and service the annexed lands were considered local and were not included in the analysis. For the purpose
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of this assignment, it was determined that an intersection that operates at LOS “"E/F” or with a volume-to-
capacity ratio (v/c) greater than 0.9 would require intersection improvements.

The background daily volumes for the existing road network are shown in Figure 19.

Base Condition

I E O R K
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Diamond &

Existing Road
MNew Connaction
10,000 Daily Corrior Velume

Figure 19: Base Condition Daily Corridor Volumes

13.2.1 Area 2 (Scenario 1)

The estimated daily corridor volumes based on the expected traffic impact from Area 2 are shown in Figure
20. The results from Area 2 will be named Scenario 1 within the Transportation section of this report. Under
Scenario 1, the main traffic increase is expected to occur along Highway 22/Highway 7 in the east-west
direction, notably along the segment leading to and from west of the town. The daily trips on this corridor
are expected to grow by roughty 3,000 vehicles. 4 Avenue SE is also expected to see a substantial
increase in volume (from 1,000 to 3,000 daily trips).
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Figure 20: Scenario 1 Daily Corridor Volumes

The intersection analysis reported acceptable performances for all of the intersection locations under
Scenario 1 except for the intersection at Highway 7 and 6 Street SE. The intersection results for Scenario
1 are summarized in Table 20.

Intersection upgrades will need to be explored in detail during the ASP to understand property implication.
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Table 20: Scenario 1 Intersection Analysis Summary

Intersection Control T‘]‘p& Scenario 1 .I"Iprﬂ-\fEI'I"IEﬂt
Intersection LOS  wviciZ Required?

Highway 22 & 3 St Unsignalized A 028 No

SWINW

Highway 22 & Signalized B 068 No
_Highway 7

Highway 7 & 3St  Unsignalized A 020 No

SE/NE

Highway 7 & 6 St  Unsignalized C 094 Yes

SE

Highway 7 & Unsignalized A 0.16 No

Range Road 23

Highway 22 & 4th  Unsignalized A 032 No

Ave SEISW

Highway 22 & Unsignalized A 0.05 No

Willow Ridge Bivd

4 Ave SE and New Unsignalized A 0.18 No

North/South Road

13.2.2 Area 3 (Scenario 2)

The estimated daily corridor volumes based on the expected traffic impact from Area 3 are illustrated in
Figure 21. The results from Area 3 will be named Scenario 2. As shown in Figure under Scenario 2, the
majority of the existing corridors are expected to experience increased daily fraffic. It should be noted under
this scenario, an assumption was made in the model that half of the frips from Area 3 that travel to and from
the west (i.e. Turner Valley and beyond) would opt to use the 4t Avenue connection to access Highway
22, while the remainder would take the new east-west connection at Willow Ridge Boulevard. This
assumption resulted in notable increase in daily trips for both 4t Avenue (increased of 3,000 trips) and the
new east-west connection (increase of 10,000 trips), in addition to the substantial traffic increase along the

major highways.

12 y/c = Volume to capacity ratio
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Scenario 2
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Figure 21: Scenario 2 Daily Corridor Volumes

Several intersections experience LOS D or worse under Scenario 2. Notably, due to projected high usage
of the proposed Willow Ridge connection the intersection at Highway 22 from the new east-west alignment
through Area 3 is expected to experience capacity issues. In addition, the intersection of Highway 22 and
Highway 7 will potentially be operating near/at capacity under this scenario. To mitigate potential impacts
to existing businesses at the intersection from significant intersection upgrades, it was assumed that as
demand during the peak pericd increases, travel patterns would adapt to utilize the new north-south
connection on the east side of the Town. By maintaining the current form at Highway 22/Highway 7, travel
behaviour is expected to shift to take advantage of the new corridor connecting commuter to Area 3.
Intersection results for Scenario 2 are summarized in Table 21.
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Table 21: Scenario 2 Intersection Analysis Summary

Intersection Control T‘j"pE Scenario 2 .I'IP-I'W'EI\'IEM
Intersection LOS  vici? Required?

Highway 22 & 3 St Unsignalized A 0.61 No

SWINW

Highway 22 & Signalized C 1.04 Yes
_Highway 7

Highway 7 & 3St  Unsignalized A 0.22 No

SE/NE

Highway 7 & 6 St  Unsignalized D 1.14 Yes

SE

Highway 7 & Unsignalized A 0.20 No

Range Road 23

Highway 22 & 4th  Unsignalized A 0.16 No

Ave SEISW

Highway 22 & Unsignalized F 155 Yes

Willow Ridge Bivd

4 Ave SE and New Unsignalized A 0 No

North/South Road

13.2.3 Area 7 (Scenario 3)

The illustrated daily corridor volumes based on the expected traffic impact from Area 7 are illustrated in
Figure 22_ The results from Area 7 will be named Scenario 3. As shown in Figure , Highway 22 and Highway
7 are expected to experience moderate increase of daily traffic (up to 2,000 vph for Highway 22 and less
than 1,000 vph/hr for Highway 7). Under this scenario, it was assumed that all of the trips from Area 7 would
use Township Road 201 as the access road as all of the development will occur south of the river.

12 y/c = Volume to capacity ratio
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Scenario 3
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Figure 22: Scenario 3 Daily Corridor Volumes

Based on the Synchro analysis, all of the intersection locations under this scenario are expected to operate
at acceptable conditions hence no intersection requirements are required. The intersection results for
Scenario 3 are summarized in Table 22.
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Table 22: Scenario 3 Intersection Analysis Summary

Intersection Control Type Scenario 2 Improvement
Intersection wvic®  Required?
LOS

Highway 22 & 3 St Unsignalized A 016 No

SWINW

Highway 22 & Signalized B 073 No

_Highway 7

Highway 7 & 3 St Unsignalized A 014 No

SE/NE

Highway 7 & & 5t SE Unsignalized A 0.03 MNO

Highway 7 & Range _ Unsignalized A 011 No

Reoad 23

Highway 22 & 4th Unsignalized A 004 No

Ave SEISW

Highway 22 & Willow _ Unsignalized A 005 No

Ridge Blvd

Highway 22 & Unsignalized A 013 No

Township Road 201

13.2.4 Areas 2,3,6 (Scenario 4)

The estimated daily corridor volumes based on the projected traffic impact from a combination of Areas 2,
3, and 6 are shown in Figure 23. This scenario will be referred to as Scenario 4. As expected, the full
buildout of these three proposed annexation areas will result in significant increase of traffic volumes

throughout the major corridors in the study area.

" y/c = Volume to capacity ratio
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Scenario 4
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Figure 23: Scenario 4 Daily Corridor Volumes

The intersection analysis results for Scenario 4 are summarized in Table 23. The traffic analysis indicates
that most of the existing intersections within the area will not be able to support the proposed annexed area
based on its existing layout. The preliminary traffic analysis identified seven intersections (shown in the
table below) that will require upgrades to address the future demand. Intersection upgrades will need to be
explored in detail during the ASP to understand property implication.

As all three potential areas fully develop within the Town, a need of widening Highway 22 at intersections
or throughout the corridor is also anticipated to provide sufficient capacity to accommodate the additional
traffic demand. Alternatively, providing additional connections in parallel with Highway 22 may also alleviate
the anticipated demand on Highway 22.
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Table 23: Scenario 4 Intersection Analysis Summary

Intersection Control Type Combined Scenario Improvement
Intersection LOS  vic™ Required?

Highway 22 & 3 §t Unsignalized F Error'® Yes

SWINW

Highway 22 & Signalized E 115 Yes
_Highway 7

Highway 7 & 3St  Unsignalized Cc 1.56 Yes

SE/NE

Highway 7 & 6 St  Unsignalized F 16.38 Yes

SE

Highway 7 & Unsignalized A 0.29 No

Range Road 23

Highway 22 & 4th  Unsignalized F Error Yes

Ave SEISW

Highway 22 & Unsignalized F 265 Yes

Willow Ridge

Bivd

4 Ave SE and Unsignalized F 245 Yes

New North/South

Road

13.2.5 Areas 2,5,6 (Scenario 5)

The estimated daily corridor volumes based on the projected traffic impact from a combination of Areas 2,
5, and 6 are shown in Figure 24. Similar to Scenario 4, the full buildout of these proposed annexation areas
will result in significant increase of traffic volumes throughout the major corridors in the study area. The
preliminary traffic analysis identified five intersections (shown in the table below) that will require upgrades
to address the future demand. Intersection upgrades will need to be explored in detail during the ASP to
understand property implication.

As all three potential areas fully develop within the Town, a need of widening Highway 22 at intersections
or throughout the corridor is also anticipated to provide sufficient capacity to accommodate the additional

traffic demand.

15 y/c = Volume to capacity ratio

16 Error indicates intersection is extremely over capacity
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Figure 24: Scenario 5 Daily Corridor Volumes
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Table 24: Scenario 5 Intersection Analysis Summary

Intersection Control Type Combined Scenario Improvement
Intersection LOS  vic’ Required?

Highway 22 & 3 St Unsignalized F 276 Yes

SWINW

Highway 22 & Signalized F 133 Yes
_Highway 7

Highway 7 &3St Unsignalized A 0.42 No

SE/NE

Highway 7 & 6 St Unsignalized F 5.07 Yes

SE

Highway 7 & Unsignalized A 0.25 No

Range Road 23

Highway 22 & 4th  Unsignalized F Error'® Yes

Ave SEISW

Highway 22 & Unsignalized A 0.30 No

Willow Ridge

Bivd

4 Ave SE and Unsignalized E 1.06 Yes

New North/South

Road

In addition to the five intersections identified in Table 24 above that will be requiring improvements, the
intersection at the future access (currently assumed as a single access point on Highway 22) to Area 5 is
also expected to require upgrades as the magnitude of the development volumes from Area 5 likely cannot
be accommodated by a stop-controlled access.

13.2.6 Areas 2,3,5,6,7 (Scenario 6)

The estimated daily corridor volumes based on the projected fraffic impact from all five proposed annexation
areas are shown in Figure 25. This scenario will be referred to as Scenario 6. As expected, the full buildout
of all five proposed annexation areas will result in significant increase of fraffic volumes throughout the
major corridors in the study area.

7 y/c = Volume to capacity ratio
18 Error indicates intersection is extremely over capacity
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Figure 25: Scenario 6 Daily Corridor Volumes

The intersection analysis results for the Scenario 6 are summarized in Table 25 below. To support all five
annexed areas, transportation improvements into the existing and expanded network will be required
understanding the substantial growth anticipated from these lands. The preliminary traffic analysis identified
eight intersections (shown in the table below), both existing and new, that will require upgrades to address
the future demand.

In addition to the seven existing intersections identified in the table abowve that will be requiring
improvements, the intersection at the future access (currently assumed as a single access point on Highway
22) to Area 5 is also expected fo require a form of intersection control o accommodate the estimated
development growth volumes. It is likely that development of Area 5 cannot be supported by a stop-
controlled access. Therefore, a total of eight intersections are idenfified as requiring improvements under
Scenario 6.

As all five potential areas fully develop within the Town, traffic along Highway 22 will increase as a result of
growth and it is expected that a need to provide four travel lane to support the future travel demands. The
need to widen Highway 7 at intersections or throughout the corridor is also anficipated.

While providing additional lanes on existing corridors can alleviate potential delays, expanding the network
to connect to these new areas will likely contribute to a more resilient transportation network. For example,

Town of Black Diamond Page |67



providing additional connections that are in parallel with Highway 22 may reduce the demand on Highway
22 and reduce trip distances for local travels. As development proceeds for Scenario 6, the connections to
Area 5 will need to be revisited. For example, extending the 3™ Street connection can provide a more robust
network with less reliance on the Provincial Highways.

Table 25: Scenario 6 Intersection Analysis Summary

Intersection Control Type Combined Scenario Improvement
Intersection vic® Required?
LOS

Highway 22 & 3 St Unsignalized F Error®l  Yes

SW/NW

Highway 22 & Highway 7  Signalized F 251 Yes

Highway 7 & 3 5t SE/NE Unsignalized F 392 Yes

Highway 7 & & 5t SE Unsignalized F 2814 Yes

Highway 7 & Range Unsignalized A 0.35 No

Road 23

Highway 22 & 4th Ave Unsignalized F Error Yes

SE/SW

Highway 22 & Willow Unsignalized F 48.48 Yes

Ridge Bivd

4 Ave SE and New Unsignalized F 245 Yes

North/South Road

Highway 22 & Township  Unsignalized A 0.92 Yes

Road 201

13.3 Cross Section and Access

Cross sections for the new road alignments will follow closely with the City of Calgary Design Guidelines
for Subdivision Servicing (DGSS), 2014, and refer to the customized cross sections developed for the 6%
St Watermain Looping (Watermain Looping), as per discussions with the Town of Black Diamond. Three
potential cross sections can be used for the proposed annexation areas, with possible modifications based
on community design requirements.

Table 26 summarizes the required right of way and the recommended vehicle carrying capacities.

¥ y/c = Volume to capacity ratio
2 Error indicates intersection is extremely over capacity
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Table 26: Road Types (DGSS)

Road Type ROW Pavement Daily

Width Volumes
Collector Street with Parking on Both Side  25.2m__15.0m 2,000 to 8,000
Collector Street with Parking on One Side _ 225m__12.3m 2,000 to 8,000
Residential Street 16m __ 9.0m 2,000

Figure 26 illustrates the recommended cross-section for a collector street with parking on both sides, which
was developed from the 6" Street Watermain Looping study,
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Figure 26. Recommended Cross-Section (Collector Street with Parking on Both Sides)

The potential camrying capacities illustrated in Table 26 were developed with the intention of maintaining a
level of service benchmark acceptable to the City of Calgary. Depending on the function of the street, itis
acceptable to increase the two-lane street corridor from the 8,000 vpd maximum to 15,000 vpd (i.e., Activity
Centre Streets per DGSS). With the increase in vehicles, trade-offs can be expected such as travel times
and wait time at intersections.

Minimum access requirements to meet fire and emergency standards are stipulated by the National Fire
Protection Association Section 1141 "Standard for Fire Protection Infrastructure for And Development in all
Suburban and Rural Areas”. Table 27 summarizes the access requirements based on household units.

Table 27: Access Requirements

No. Households Minimum Access Requirement
Up to 100 units 1 access point
Between 101 to 600 units 2 access points
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Over 600 units 3 access points

These access requirements need to be considered along with ensuring the appropriate points of public
access onto and from the development sites and the roads will need fo be sized accordingly. The Town will
likely need to review its long-term sirategy on how it can provide a more resilient road network capable of
managing peak hour flows and unpredictable conditions. Part of this strategy will involve exploring ways to
increase roads within the Town or better connect existing roads to new networks increasing connectivity
and redundancy within the system. The intent is to rebalance peak hour demand and better utilize the
Town's key intersections.

14.0 Road Right of Way & Ultility Corridors

Roadway dedication will be required along the west side of Areas 2 and 6, and the east side of Area 3 to
accommeodate future utilities and the proposed 25.2m collector roadway (6% Street). A right of way along
the east and south borders of Area 3 will also be required to accommodate the proposed sanitary main in
both Scenarios 1 and 2. An initial utility right of way may be required prior to roadway dedication if the
utilities are required prior to roadway construction.

For areas 2 and 6, which are bordered by Range Road 23 to the east, road widening will be required for
the future regional roadway. If these lands proceed with development prior to the completion of the Black
Diamond Transportation Master Plan, consultation with both Alberta Transportation and regional partners
will be required to finalize the width during the conceptual scheme process.

15.0 Cost Estimates
15.1 Civil & Transportation Cost Estimates

The high-level costs to design and construct the civil and transportation infrastructure for all of the
annexation areas were estimated and are presented below in Table 28.

Table 28: Servicing Cost Estimates (Scenario 2 — including all annexed lands)

Infrastructure Type Estimated Cost
Site Works $2.823,000
Sanitary $4,669,000
Wastewater Treatment Plant®! $14,890,000
Water $3,337,000

NE Industrial Water Main Looping - Phase 12 §1,952,000

2 Anticipated costs for the overall upgrade to the Wastewater Treatment Plant that will take place in the
next few years. The allocations of these costs have not yet been determined so the overall cost has been
included in this table. This price is subject to funding from the government and cost sharing between
Black Diamond and Turner Valley.
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Remainder of Water Costs $1,385,000

Water Treatment Plant22 $69,863,000
Storm 1,998,000
Transportation $19,800,000
Total $117,380,000

When reviewing the costs presented above, the following should be noted:

® Al of the above prices include 35% contingency and 15% for engineering services.

) Wastewater Treatment Plant upgrades include 20% contingency, 15 %
engineering and 3% for third party testing.

®  The water costs include infrastructure to service the annexed land including the 2020
bid price for the water looping constructed in 2020, with the breakdown shown.

®  The cost for the storm infrastructure does not include any pricing for a stormwater
management facility as this cost will be that of the developer(s).

® The costs above should not be used for budgetary purposes and are provided to
inform the Town of the possible scale of costs for this infrastructure.

® A detailed cost estimate for the overall infrastructure costs can be found in
Appendix F.

The costs for the water and wastewater treatment plant upgrades provided in Table 28 are the total costs
for the regional systems in both scenarios and do not take into consideration the cost sharing requirements
between both the Towns of Black Diamond and Turner Valley, nor any additional funding that could be used
to pay for the systems. These costs do not break down the individual costs to service each area as all of
the infrastructure recommended would strengthen the infrastructure network of the surrounding area
compared to benefitting one specific area. As such, it is recommended that the overall cost for the proposed
infrastructure be used in further conversation regarding infrastructure cost sharing. In order to understand
the benefits and which areas should contribute to certain costs, the matrix below in Table 29 specifies which
of the proposed infrastructure costs could relate to a specific area. These areas include all of the annexation
areas, as well the Kaiser ASP and the existing Town.

2 Estimated costs from the Joint Growth Servicing Strategy for further upgrades in approximatety 20
years time. Similar to the Wastewater Treatment Plant, these costs will be subject to cost sharing and
additional funding from the government.

2 Kidco 2020 Bid Price
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Table 29: Infrastructure Cost Matrix

Infrastructure Type Area 2 Area3 Area5 Area6 Area7 Kaiser Town
Site Works v v v v v v v
Sanitary v v v v

Water v v v v v v v
Storm v v v v v

Roads v v v v v v v

Given the information presented in this report, it is recommended that further study be performed in order
to accurately determine offsite levies, using this report as a supporting document.

15.2 Transportation Cost Estimates

Transportation cost estimates for each scenario provided in Section 13 are included in Appendix E. The
total transportation cost for all transportation infrastructure is included in the total estimate above in
Section 15.1.

16.0 Recommendations

It is understood that it is important to the Town to comprehend the extents to which the annexation areas
can be serviced on the existing infrastructure. Below is a summary of the status and required upgrades of
the Town's infrastructure.

@ with the hydraulic connection of both the Westend sanitary trunk and the existing gravity
system in the Town of Black Diamond, there will be sufficient capacity to handle 80% of
the projected flows from the proposed annexation areas in Scenario 1. If Scenario 2
were to proceed 67% of the projected flow could be handled. Upgrades to the gravity
system upstream of the wastewater treatment lagoon will be required beyond a total
flow of 146 L/s. Tables & and 7 identify sanitary capacity overage of 34.7 Lfs in Scenario
1 or 69.8 Lfs in Scenario 2.

®  There are currently proposed upgrades for the Wastewater Treatment Lagoon in
Black Diamond {(construction anticipated for 2022), which will extend the design life
of the treatment facility to 2036. Further upgrades will be required, and additional
study will be needed in the next 20 years or if the population in both Black Diamond
and Turner Valley approaches 7,989 residents, which is expected between 2030
and 2033.
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The NE Industrial Water Main Looping — 400mm water main was constructed in
2020. The PRV is scheduled for installation in early 2021.

Additional water license will be required as the combined population (jobs and
residents) of Black Diamond approaches 8,304 people, or approximately between
years 2056 and 2066.

The Water Treatment Plant in Turner Valley (where Black Diamond receives its
treated water) has recently been upgraded and its design life has been extended
to the year 2036 approximately. Review of the system is required prior to that date
or if the population approaches the combined population of 7,989 people similarly
to the Wastewater Treatment Lagoon.

Upgrades will be required to the existing water reservoir beyond 2056 for Scenario
2 only

The Kaiser area is currently undeveloped. Development within the Kaiser ASP can
proceed. The north portion will utilize the current sanitary capacity left in the Black
Diamond gravity 300mm main. The south portion will utilize the Westend main.

Assuming Kaiser remains undeveloped, there is approximately 10 L/s remaining in
the existing Black Diamond 300mm sanitary gravity main. This indicates that:

(2 Assuming Areas 5 or 6 do not proceed, Area 2 can initiate development,
limited by the 10 L/s of remaining capacity

L) Assuming Areas 2 and 6 do not proceed, Area 5 can inifiate development
limited to the 10 L/s of remaining capacity if it were to connect to the gravity
system.. If Area 3 does not develop, Area 5 could proceed by connecting
to the Westend main. The construction of a redundant water main would
be required in both scenarios.

o~

_' Assuming Areas 2 and 5 do not proceed, Area 6 can initiate development,
limited by the 10 L/s of remaining capacity.

Area 3 can be serviced off existing sanitary and water infrastructure.

Area 7 can proceed with development with the extension of existing utilities in the
SW comer of the Town.

The development of all the annexed lands will require 8 intersection upgrades.

In addition to infrastructure upgrades, it will be beneficial for the Town to undertake additional study to
prepare for the development of the proposed annexation areas. The following studies/next steps are

recommended:
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®  Further upgrades to the Wastewater Treatment Lagoon past 2036

® Conversations with WRSSC regarding the proposed Area 3 sanitary tie-in
®  Further upgrades to the Water Treatment Plant past 2036

® cConversations with SRUCC to inform on the proposed water servicing strategy
®  Qverall Stormwater Strategy for the Town — currently underway

® Detailed Wetland Investigation

® watercourse Investigation in Areas 3 and 5

® Transportation Master Plan

®  Functional Road Study

® Traffic Data Collection

®  Establish policy for road right of way dedication and/or purchase

® Offsite Levy Bylaw Updates (already approved by the Town)
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17.0 Closure

This document, entifled Annexation Lands Servicing Review — Revised Report, is prepared by Urban
Systems Ltd. for the Town of Black Diamond. This report documents the infrastructure requirements for the
Town in order to service three proposed quarter section for annexation. If there are any questions or

clarifications regarding information in this report, please contact the undersigned.

Civil Engineering Prepared by:

2021-04-14

Erin Eyre, P.Eng.
Senior Engineer

Transportation Engineering by:

14

Transportation Engineer

20 -
Ming Xia,P_Eng.

Town of Black Diamond

PERMIT TO PRACTICE
URBAN SYSTEMS LTD.

Signature
2021-04-14
Date

PERMIT NUMBER: P 3836

The Association of Professional Engineers,

Geologists and Geophysicists of Alberta
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Appendix A - Population Estimation Summary

Nowvember 2020

. Total Area | Developable . Developable .
Study Areo - Block Diamond 1 3 Umits 3 Units
{ha) Ared Ared
Black Diamond - within Town Boundary - - - - -
Area 2 Residential 54.54 5158 Hectares 127.46 ACres
Industrial 10.21 10011 Hectares 24.99 BACTES
Area 3 commercial 9,60 9,60 Hectares 23.72 BACTES
Residential 444 B 44 80 Hectares 110.70 ACres
Area 5 commercial 3.24 3.24 Hectares B.00 BACTES
|residential 51.98 5198 Hectares 128.45 ACTES
Area 6 IREEidEI'It'Ial &0.50 6014 Hectares 148.61 ACTES
area?  [strategic lands - non-developable 50.91 Hectares ACres
|residential 8.60 Hectares 21.25 ACres
1 =mr=sforthe rEFEI:ti‘n‘E landuses for Areas 2 3 snd 3 were sstimested from the ﬁg.lr\e bl [Jnint Growih mbugﬁ
Bres for Arexs E and 7 are igentified in the annexation figure below
2 Assurmed cerimin allocations for wetiands, N:Il.l.l'wi:lminp, =fc and convertsd fo scres
Study Areq - Slack Diamond Residential | Senice | oo jation equivalent
Population | Population
|Black Diamond - within Town Boundary 3,427 3,427 |People
l
area2  |residential 1,988 15.6 |people/acra
|industrial - 237 9.5 |peoplefacra
area3  |commercial - 572 241 [jobsfacre
|m-_:i|:|ential 1,727 15.6 |pEI:I|J|E,"aEr‘E
&rea 5 |Cc|mmercial - 193 24.1 |j|:|hs.|"acre
|m-_:i|:|ential 2,004 15.6 |pEI:I|J|E,"aEr‘E
Areat  |Residential 2,318 15.6 |people/acre
Area 7 |5“hueg'u: lands -
|m-_:i|:|ential 332 15.6 |pEI:I|J|E,"aEr‘E
TOTAL 11,796 1,002
o
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Appendix B - Population Projection Table

Black Diamond

Turner Vallay

Year Lower Growth . Higher Growth ) Lower Growth ) Higher Growth .
Population Population Population Population
Trend Trend Trend Trend

2016* - 2,700 - 2,700 - 2,550 - 2,558
2017 2.50% 2,768 3.00% 2 7EL 2.50% 2623 3.00% 2,636
201E 2.50% 2,B3B 3.00% 2 BBS 2.50% 2 GED 3.00% 2,716
2019 2.50% 2,500 3.00% 20851 2.50% 2757 3.00% 2,798
2020 2.50% 2,082 3.00% 3,040 2.50% 2 B26 3.00% 2,882
2021 2.50% 3,057 3.00% 3,132 2.50% 2 B97 3.00% 2,969
2022 2.50% 3,134 3.00% 3,226 2.50% 2570 3.00% 3,059
2023 2.50% 3,213 3.00% 3,323 2.50% 3,045 3.00% 3,151
2024 2.50% 3,284 3.00% 3423 2.50% 3,122 3.00% 3,246
2025 2.50% 3,377 3.00% 3,326 2.50% 3,201 3.00% 3,344
2026 2.50% 3462 3.00% 3,632 2.50% 3282 3.00% 3,445
2027 2.50% 3,545 3.00% 3,741 2.50% 3,365 3.00% 3,540
202E 2.50% 3,638 3.00% 3,854 2_50% 3450 3.00% 3,656
2025 2.50% 3,728 3.00% 3570 2_50% 3,337 3.00% 3,766
2030 2.50% 3 E23 3.00% 4090 2.50% 3626 3.00% 3,879
2031 2.50% 3,919 3.00% 4213 2_50% 3,717 3.00% 3,996
2032 2.50% 4017 3.00% 4,340 2_50% 3. B10 3.00% 4,116
2033 2.50% 4 118 3.00% 4471 2_50% 3,906 3.00% 4,240
2034 2.50% 4331 3.00% 4 606 2.50% 4004 3.00% 4,368
2035 2.25% 4,316 2.75% 4,733 2.25% 40595 2.75% 4,489
2036 2.25% 4414 2.75% 4864 2.25% 4,188 2.75% 4,613
2037 2.25% 4514 2.75% 4 958 2_25% 4283 2.75% 4,740
2038 2.25% 4 616 2.75% 5,136 2_25% 4 380 2.75% 4,871
2035 2.25% 4720 2.75% 5278 2_25% 4475 2.75% 5,005
2040 2.25% 4 E27 2.75% 5424 2.25% 4 580 2.75% 5,143
2041 2.25% 4936 2.75% 5,374 2.25% 4584 2.75% 3,285
2042 2.25% 5,04B 2.75% 5,728 2.25% 4,750 2.75% 3,431
2043 2.25% 5,162 2.75% 5,886 2_25% 4 BSE 2.75% 3,581
2044 2.25% 52370 2.75% 5,048 2.25% 5 00 2.75% 5,735
2045 2.25% 5,308 2.75% 6,215 2_25% 5,122 2.75% 5,893
2046 2.25% 5,520 2.75% 6,386 2_25% 5,238 2.75% 6,056
2047 2.25% 5,645 2.75% 6,362 2.25% 5,356 2.75% 6,223
204E 2.25% 5,773 2.75% 6,743 2.25% 5477 2.75% 6,395
20459 2.25% 5,203 2.75% 6,929 2.25% 5,601 2.75% 6,571
2050 2_25% 6,036 2.75% 7,120 2_25% 5,728 2.75% 6,752
2051 2_25% 6,172 2.75% 7,316 2_25% 5,857 2.75% 6,938
2052 2_25% 6,311 2.75% 7,318 2_25% 5,985 2.75% 7,128
2053 2_25% 6,453 2.75% 7,725 2_25% 6,124 2.75% 7,326
2054 2.25% 6,599 2.75% 7,938 2.25% 6,262 2.75% 7,528
2055 2.00% 6,731 2_50% 8,137 2.00% 6,388 2.50% 7,717
2056 2.00% & EB66 2_50% 8,341 2.00% 6,316 2.50% 7,910
2057 2.D0% 7,004 2.50% 8,550 2.D0% 5,647 2.50% 8,108
2058 2.D0% 7,145 2.50% 8,764 2.D0% 5,780 2.50% 8,311
2059 2.00% 7,2EB 2_50% 8,984 2.00% 6,916 2.50% E,519
2060 2.D0% 7,434 2.50% 0,200 2.D0% 7,055 2.50% 8,732
2061 2.D0% 7,583 2.50% 0,440 2.D0% 7,197 2.50% 8,051
2062 2.00% 7,735 2_50% 9,676 2.00% 7341 2.50% 59,175
2063 2.D0% 7. EOD 2.50% 0,918 2.D0% 7,488 2.50% 9,405
2064 2.D0% 8,048 2.50% 10,166 2.D0% 7,638 2.50% 9,641
2065 2.00% 8,209 2_50% 10,421 2.00% 7,791 2.50% 5,883
2066 2.00% 8,374 2_50% 10,682 2.00% 7,547 2.50% 10,131
2067 2.D0% 8,542 2.50% 10,950 2.D0% 8,106 2.50% 10,385
206E 2.00% 8,713 2_50% 11,224 2.00% 8,269 2.50% 10,645
2069 2.00% 8 EEB 2_50% 11,505 2.00% 8,435 2.50% 10,912
2070 2.00% 9 066 2_50% 11,753 2.00% 8,504 2.50% 11 185
2071 2.D0% 9 348 2.50% 12 OEE 2.D0% 8,777 2.50% 11 465
2072 2.00% 9433 2_50% 12,351 2.00% 8,953 2.50% 11,752
2073 2.00% 9,622 2_50% 12,701 2.00% 9,133 2.50% 12,046
2074 2.00% 9.E15 2_50% 13,019 2.00% 9,316 2.50% 12,348

* pepresents population from Canadian 2016 Census
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Appendix C - 5anitary Demand Calculations

1. Sanitary Sewer Fiows
Popuiation Fiow Equiants
Toksl 254 Licd
MIOF-ADF Ratio 2
PHIF-ADF Ratio 5.0
Weshend Forcesmain TV Capecity 48240 ma/h
134.00 Lfs
Z. Coiouinte ¥ Flows fior Prop Som Aress
Sormin 1 - Aren3
L - Servioe MDF
Residentisl Population Popuition [I'LJM Cotchiment
Bizck Cinmond - within Town Boundary 3477 1550.4 Ex
Ares 2 Residentisl 1,588 11348 x
Industrisl 237 1379 x
Ares 3 ‘Commencal o o 3
Residentisl ] o 3
Ares 3 \Commerndal 153 1120 3
Residentisl 2004 11638 3
Ares B Residentisl 3318 13463 ]
Ares7  |Stmteric
Residentisl 332 1928 7
TOTAL: 10,068 430 B038
w2 Induding Arcn 3 3
- - - Sarvios MOF
. _ Residential POPUSEn| ¢ fotion {1 Catchment
Bisck Diamond - wrthin Town y 3427 15504 Ex
Ares 2 Residentisl 1,588 11348 x
Industrisl 237 1379 x
Ares3 | Commercial 372 | 3aza 3
Residentisl 1,727 1003.0 3
Ares 3 \Commerndal 153 1120 3
Residentisl 2,004 1163.8 3
Ares B Residentisl 318 13463 &
Ares7  |Semtepic
Residentisl 33z 1928 7
TOTAL: 11,796 1,002 7433
Study Arag - Black DR (Cabchment Ex 3
Black Dinmond - within Town i Ex 3236
Ares 2 Residentisl I3
Industrisl S
Ares 3 \Commerndal 3 ouoa
Residentisl 3 0.00
Ares3 | Commercsl 3
Residentisl 3
Ares B Residentisl ]
Ares7  |Stmtepic 7
Residentisl 7 307
TOTAL: 524 L] 5a7F
Required Sewer 8 0,00
Copacity a5t Fut]
Soeveeio 2 - inchuding Aren 3
2l
Study Arag - Black DR (Cabchment Ex 3
Biack Dinmond - within Town { Ex 3236
Ares 2 Residentisl S
Industrisl F3
Ares 3 \Commerndsl 3 873
Residentisl 3 26.38
Ares3 | Commercsl 3
Residentisl 3
Ares B Residentisl -]
Ares7  |Semtepic 7
Residentisl ra 207
TOTAL: 524 351 51
Required Sewer enEn anes
Capecity (=65 Full
P Hour Fow par &req
Ex 32 Lis
z 34.0 Lis
3 331 L's
3 33.6 Ls
L] 334 Lis
7 31 Lis
Frojected Additional TV Flows T2 Lis
‘Wieshend Forossmain - TV Flows 134.0 Lis
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Appendix D - Water Demand Calculations Howember 2020
1. Potable Water Demands
Populafion Equivalend Flow Volues
Areas
Average Consumption 315 .l'c.'u_al.l
Commarrial/Ermploymant Ratio 315 e fday
MOO:ADD Rabio .2
PHD:ADD Ratic a0
2. Calculate Potable Demands
Study Arew - Block Diomond Residantlal | Serdce | p MDD {MLD) PHD L5}
Population | Populaticon
Fla:h Diamond - within Town Boundary 3437 1.08 2375 SO0
Area?  |Residential 188 (1] T37% =0
Ilnl‘.ll.lslﬂiﬂ 237 o.o7F 0155 15
Area 3 Commercial 572 018 0395 23
Riesidernitial 1,727 0.54 1197 3532
Area 5 Commercial 153 006 013 181
Fnsll‘leﬁhil 2,004 063 133 i)
Area b |Aesidential 2318 [EE] 161 IEE0 |
area 7 [arategic
IHESII‘.IEﬁhiI 332 [ 023 484
TOTAL 11796 1,002 [X:) EET
Ratio Commaerical: Residential 0.26
Adding System Losses (109} 10%. 0.80 0.89 [&EP Standards and Guidelines for Mundcipal Waterworks,
Adding WTP Residuals Wasted (1-5%) 5% 030 0.44 Wastewater and Stonm Drainage Systems)
Raw 'Water Demand 4,031,387 464 10.20
Licay
Feak Hour Flow per Ctohment
Ex SO L5
2 32.5 Li's
3 33.5 Li's
5 32.0 Li's
b 33.8 Li's
7 4.8 Li's
Bin. Fire Flow: 187 Lis
|Mtin. basic fire flcw requirement]
3. Required Reservolr SSorage
snaco L-Cecluding Argad
IT10,T - baffling coeffickent 0.4 | Assume awerage baffling concitions-Baffled Inket or outhet with some inter-basin baffling]
PH DA 4.0
MDD AT 2.2
Jang 42.11 = [user demand + pipe losses only (no residuals)]
MDD 92.64 s [user demand + pipe losses only (no residuals)]
PHD 168.43 s [user demand + pipe losses only (no residuals)]
|&-Fire Storage)
NE Truraticn mivalume (M s)
Jeinghe family homes 4,091 S0 368 |Fire Undenwriters Survey for BO]
Cornmerical & industrial 10,910 120 1,309 |Fire Undenwriters Survey for BO]
|Minimam Basic Fire: Ao 11,830 150 1773 |2600igpm; Fire Underwriters Survey for Blade Diamond)
STORAGE Wolume Unit
|2 - Fire Storage 1,773 3
|6 - Equalization Starage 2,001 5
[E-Emergency Storage 5aE 3
AEP Standards and Guidelines Agril 2012 Fire: Uncherariter's Survey for Fire Flows
25  Potabk Waler Stanages | FIESIAED DUMRATI K F FRE LW
Fing Flws Alnguired | Duraion
ZE1  Sizing {bre par rerais) [Boirs|
Than botal warbir sior 1l dor a8 given susply syt whins | reerl plard a“;"';;‘,h= |
s orly capable of g the masimum daily design fow may be cocuaisd using Fe Aom
folkowing eenpirical fonmiils A 0 |
00
%= & 01+ fthe gromier of © or 0] | 002
]
w5 = :f‘ﬂ
Am s I
8= prr
Ao}, 17 ]
C=  Efmangancy sorg el
o= O 4,200
delailed in 1.90.3.7 %x
The levenl of S proses remparmibiily of Fe municipalty, T :m |
furiher mduced ¥ the w ment plant i capable of supphing ==
daity design Aew or T Fers cinn Now dets 10 suppor & lower peaking facior than woukd 6,000 |
b rormaly weed for e ghion poplation range T




RVC Servidng Standards {none fownd for MD Foathills)

Tver Firwr Tom FatE
ToTe + LHY

Cuariny Rasidantal’ 1Ehcar | IT0m s MDD
o WDl ~RIDD

o Vo Ll Zokews | TR DD

[Tr— o e + WDD 3

R Prarchy W6k s + MDD )
o MOCY 20koun | w00m' s W00

| Figh Cermay
250 + MDD i

Srmten oo | 1sten | meom'suoo

L 2gutrnn|

T [T D | topat | oosmess

[ —— - 3 D T E
ey s Bl 14 s R e e & e kg s ! o

“Rnge i e S cagming 5 ok O P & | WY Al commenal s Ul Roans ool

TN ponr R W mepe o WIDH)

Fy———

|D-Disinfection Cantact Time)
Jaszume chiorire residual of {mg/1) | 1.0} Aszume]
[rempaemature joc) | 0.5] 7 Tithis Comvartad inbe Line of bawt 12 8 Caleulats Riguired €T for
Vi Inctivatizn by Feis Chiedne for Samperatuni is the mnge of 0.8 be 15 o
Laing CT mablies peovidied by AESRD lee siius inactivation usieg Frie Chries. Pafir 5o tasli B0 £1 Valuas bar sactvation of Wraii By Fes Chiorne 1= the
[L0G REDUCTION FOR WIRLISES o wALLE EI Alzarta Sandacdy nd Geldal i
|2 log reduction Dramnigs Syibass.
3 log reduction
|=Io‘r\|d|.|ctlo|1 1§I
D - Solve for Disinfection Contact Time 3
losg reduction 152fm3

[ log reduction 227fm3

reduction 303fm3
% - Required Reservoir Storage (m3)

reduction 433003
|!Io‘r\|d|.l:m:\|1 q,nuEa
J¢ log reduction 4,320fm3 4,585 m3
|Required Starage | 4,320fm3 |
[milable Storage | 4,545]m3 |

= om W bk o

2 Log reduction

i m (OOt & QOS5I - (UGARN & 63309

i L T

—— Py (3 Lag e zni

18

3 Log reduction

o DUOREERY - TR + 93625

b | Lz ichiciiz e

18

2 Log reduction
a5

15

oW oE @

Wokomou



4 log reduction

14
12 1 a W = L0035 & OLE0EST - 1376 # 12,662
ol
— 4 Lag recuction
& — I a5 12
& - 5 8
: "“‘-*—---.._,_l___= —— Pyl kg rechactizal 1% :
2 15 4
o T T T T T T T g
] 2 4 & B 10 11 4 ie
|Required Starage for Black Diamond Growthe | -225fm3 |Residential Pop. Eq.
|Triagers uparade at jaoo): | afn | 12,503] Capita ] [ssunes Commnerical) Employmaent
and Besidential Grow at Equal Rates]
enarko 2 - Including Area 3
| T -hrh-‘lngm-lfﬁdmt 0.4 | Azsume: baffling concitions-Eaffled Inket ar outlet with some inter-basin bafling]
PHD A 4.0
LA 2.2
51.33 3 [user demand + pipe losses only (no residuals)]
112.92 [user demand + pipe losses only (no residuals)]
|FHD 20530 s [user o d + pipe losses only (no residuals)]
|&-Fire Storage|
o {Limin ) Jouratica fmifValume (53]
[engle family homes 8,081 50 368 |IFire Und Survey for BO]
cmmaerical & industrial 10,910 1,309 ||Fire Undenwriters Sureey for BO]
Aini Basic Fire flow 11,820 1,773 ||2600igpm; Fire Underwribers Survey for Bladk Diamond]
196.9933333
ETORAGE Wolume Uit
[ - Fire Storage 1,773 Jm3
B - Equalization Skor, 21439 3
- Emergancy Storage 3

AEP Standards and Guidelines Agril 2012
ra Potable Wi Storage
%51 Elaing
Tiwe lotal wabar siorage requinements or & gren warker 3upsly syalem whers the fealmenl plant

apislying lhe madmum daiy design Sow mey Be calulated using he
al ol

=8+ B+ [the gramer of © o O

wherm 5= Tolal storage rejurement, m'

A= Fire stomge, m?

] Eyuabeation aheayn jgqnusimalely 25% ul pgminl

Aowl.m

= Ememgency siorage (mnimum of 15% of projecisd averags doly desgn ﬁw'! m

G=  Disiefdion contac e [Ty somge o mest e CT equemests m, a8
dtaiked n 11037

asimnn doly dkmiye

Tra liresd of fire profoction i the mespansibiity of the municipality. This kvl of siorega may be

durther reducesd P the waler eatment pland |s capable of supplying more than the mask=um

aily dasign fow of if there & sulfcen Tow dats b Suppan @ lwar gaaking facor fan would
uwwd for e ghaen popuision renge

Firz Underariter's Sureey for Fire Flows

I ) DURATICH OF FIFS FLOW |
Frss Fios Fisuires | Dwrason
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50 17
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2,000 £
W i
12,000 kY
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RVC Servidng Standards {none fownd for MD Foathills)
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chioine residual of imgl) | 1 1
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Azt Sandacth and Geidalni for | ! and Sterm
|2 log reduction & Driniga Yyitass.
[ log reduction
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[Eieg reducticn 48773
[ log reduction 8,877fm3
reduction 4877)m3 4,545 m3
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4 log reduction

1
o e yo LLO05Y ¢ 01065 - 1.5T6e + 12,663
10 ““H.. .
'-..‘--‘- 4 Loy reduction
] o3 1z
"‘-——._______ i g

] . 3 8

: '—-—\—_._._‘_____‘ — Poly. [ leg reduckian) 10 5
-
3 13 2
a ] 4 & & 10 12 14 16
[Required Stamge for Black Dismond Growth: | 332]m3 Jresigential Foo. £g.
[TrE=ers upgrade &t [ADDE | [ ] | 13 017 Caprta | [Assumes Commerical/Employment

and Resicentisl Grow ot Equal Rates]
4. Water License:

Srenario 1 - Exclsding fres 3 Scenario 2 - Including Ares 3
Bisck Diamand 34, 573 m3/annwm [E=<k Clamanc

msﬂma{unnum
|20 Ravw Weatter D 1,358, 242 [m3annum 2073 Rew 'Water Demands 1,652,173 m3,annum
|Required sdditional License - 433 %53 |m3annum Required sdoitionsl Licenss - 737,456 m3/annum
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Black Diamond Annexation Servicing Review January 2021
Appendix E - Transportation Cost Estimates

A functional evaluation must be completed to provide a more accurate cost estimate for budget purposes.
The functional evaluation will also detail the environmental and geotechnical requirements for the study
area. The public will also be engaged as part of the functional study to capture the community concerns.
In addition, the future functional study will determine the cost required to improve the existing network
to support the additional volume and frequency of vehicles operating on the corridors. It will be important
to understand the existing road structure and its current life cycle to ensure the corridor can support the
additional velume.

Intersections in the study area identified for new construction or upgrades will need to consider the
appropriate traffic signal or roundabout treatment through a more detailed traffic impact assessment.
These subsequent evaluations will capture the increased details related to the land use characteristics
such as, gas station, schools, shopping centre, fast-food restaurants, etc. From there, the appropriate
intersection treatment will be selected to ensure operational, safety and property requirements are met.

It should be noted that the cost provided in this study should be used for comparisons purposes only.
Using the planning level cost estimate for budgetary or cost to construct is not appropriate. Should cost
to construct or detailed cost estimates be required, a functional study or detailed design exercise should
be completed as the next stage in the process.

Table 1 summarizes the evaluation for each annexation scenario. The planning level cost estimate should
not be used for budgetary purposes or cost to construct.

Table 1: Transportation Cost Estimate Summary

Scenario Mew Roads (m) Intersection Improvements  Cost (Planning Level)
Scenario 1 (Area 2) 820 1 53,400,000

Scenario 2 (Area 3) 2,130 3 $10,300,000
Scenario 3 [Area 7) 0 0 50

Scenario 4 (Area 2,3,6) 2,130 7 $18,000,000
Scenario 5 (Area 2,5,6) 2,130 5 $13,900,000
Scenario 6 (Area 2,3,5,6,7) 2,130 E $19,300,000

Please note that the intersection improvement costs summarized above are for signalized intersections
(4-lane or 2-lane depending on the daily traffic volumes). While Township Road 201 does not require
additional capacity to support the traffic generated from Area 7, the Town may wish to develop the road
to a standard urban road as development takes place. Also, please note that the costs of new roads only
include the new north/south connection at 6 Street and the new east/west connection at Willow Ridge
Road, costs of internal roads within each area and alternative roads that can alleviate demand from the
existing roads are not included in the table above. Costs of highway (Highway 22 and Highway 7) widening
(where required) are not included. Property acquisition is not included in the cost estimates.



Additional evaluations will be required to understand the detailed property requirements and capital
investments to support the annexation scenarios. These studies include:

@ Transportation Master Plan — is prepared as a long-term plan to guide the
development of transportation infrastructure to support goal and objectives of the
Community. The TMP evaluates current travel conditions, forecasts future travel
conditions and develops appropriate long-term transportation strategies for the
community to consider.

@ Functional Road Study — this document is prepared to understand the “ground-level”
conditions by providing detailed technical analysis and design to support future road
alignments ensuring environmental, geotechnical, community and property
considerations are evaluated.

@ Traffic Data Collection — the Communities in the study area should allocate resources
for traffic data collection on priority corridor to identify changing travel patterns and
demand period. The data can provide useful insights to make traffic management
decisions such as when to implement traffic calming measures, road improvements and
traffic and parking regulations.
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Cost Estimates
Aszzumptions
MNew road
Total road length 2250 m
Total Cost 5 3,745,008
Regional Connector 5 1,664 Im
Intersection Improvement (4lane+sigrn 3 1,200,000 each
Intersection Improvement (ane+sigrn 3 900,000 each
Contingency 35%
Engineering 15%
Summary
Total Cost (incl.
Scenario Engineering &
Scenano 1 (Area 2) 5 3,400,000
Scenario 2 (Area 3) 5 10,300,000
Scenario 3 (Area 7) 3 -
Scenario 4 (Area 2, 3, 6) 5 18,000,000
Scenario 5 (Area 2, 5 6) 5 13,500,000
Scenario 6 (Area 2, 3,5, 6, 7) 5 19,800,000
) Intersection | Cost (Planning
Scenano MNew Roads (m) Improvemenis
Scenano 1 (Area 2) B20 1 53,400,000
Scenario 2 (Area 3) 2130 3 510,300,000
Scenario 3 (Area 7) 0 0 50
Scenario 4 (Area 2,3,6 2130 7 518,000,000
Scenario 5 (Area 2,56 2130 5 513,900,000
Scenario 6 (Area 2.3 56,7) 2130 8 519,800,000

Calculations

Highway 7 to 4th Ave

South of 4th Ave (optional)

Signalization (4lane+signal

]

1,200,000

Signalization {2lane+zignal

E]

900,000

5
5
5
5

Subtotal 2 264 B47
IEngheeﬂng 338,727
Contingency 5 792 697

Total| § 3,400,000

Highway 7 to 4th Ave (N/S Connecti 1,048,602
Ave to Willow Ridge Connection

(WIS Connection) 5 5 1,131,625
Willow R EMW Connection 3 5 1,364 847
Signalization (4lane+signal) 215 5 2 400,000
Signalization (2lane+signal) 15 900,000 | § 500,000

5 6,645 274
[Engineering 5 1,026,791
Contingency 5 2,395,846

Total| § 10,300,000 |

Highway 7 to 4th Ave (N/S Connection) 0] 5 1664 | § -
Ave to Willow Ridge Connection
(N/S Connection) 0% 1,664 | § -




Willow R EMWV Connection

0l 3 1,664 | 5

Signalization (4lane+signal) 0% 1,200000 | % -
Signalization {2ane+zignal) 03 900000 | 5
Subtotal | §
I@gmenng 5
Contingency 5
| Total| 5 -

Highway 7 to 4th Ave (N/S Connecti

1,048,602

‘Ave to Willow Ridge Connection

1,131,825

1,364 847

5
5
5
5
5
5
5

Signalization (4lane+signal) ? 1,200,000 8,400,000
Signalization {2ane+zignal) 900, 000
Subtotal |ﬁ
[Engineering 1,791,791
Contingency 5 4 180 846
| Total| 5 18,000,000

Highway 7 to 4th Ave (M/S Connecti ] 5 1,048 602
Ave to Willow Ridge Connection
(N/S Connection) 13!]01]' 80) 5 1,664 | 5 1,131,825
Willow Ridge E/WV Connection 11000| 820| 5 1664 | 5 1,364 84T
|Ama 5 East of Hihmi 22 | 3 1IEE4 5

Signalization {4lane+zignal) 4% 1,200000 | % 4 800,000
Signalization {2ane+zignal) 3 900000 | 5 900, 000

Subtotal | 5§ 9,245 274

IE_ngneenng 1,386 791

Cuntngmcyr

3,235,846

Total

13,900,000

Highway 7 to 4th Ave (M/S Connecti 3 1664 | 5 1,048 602
Ave to Willow Ridge Connection

(N/S Connection) Eﬂl] 3 1,664 | 5 1,131,825
Willow Ridge E/W Connection 11000] 820| 5§ 1664 | 5 1,364 847
Area 5 East of Highway 22 3 1664 | §
Signalization (4lane+zignal) 8% 1200000 )% 9. 600,000
Signalization {2ane+szignal) 03 900000 | 5

Subtotal | 5§ 13 145,2?4

I [Engineering 1,971,791

Cuntngmcyr

4,600,846

Total

19,500,000
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URBAN

SYSTEMS

FProject: Amnexation Lands Servicing Review - Addendum Scenario 2
Project Number: 0925.0032.02
Project Location: Town of Black Diamond

| Unit Cluantity LINIT § TOTAL
Schedule "A" - Surface Works
Al Mobilization & Demobilization [E-3 1 100.000.00 100,000.00§
A2 |Traffic Accommodation I.5. 1 20,000.00 Z].EIIZID.IIII
A3 |Erosion & Sediment Contral [E-3 1 7.,500.00 E?.EIZID.IIII
Ad Common Excavation to Embankment CLLM. 23,200 18.00 41?.EI]D.III|
A5  |Topsoil Stripping to Stockpile CLLI. 17,862 15.00 ZEQ.EED.D{II
A6 | Topsoil Stockpide to Placement CLLIM. 5,267 18.00 94.625.&]'
AT |Suitable Fill Import (Optional) CLLI. 18,850 20.00 3?3.EIIZID.III|
Al Remove and Replace Swing Gate ==8 1 1.000.00 '1.EIIZID.III|
A8  |Remove and Replace Wooden Fence l.m. &0 150.00 Q.EIIZID.IIII
AAD_ | Sawoutting l.m. 20 10.00 EDD.C{II
A11  |Asphalt Removal 5.IML 5,376 10.00 53.?&0.&]'
A12 |Full Gravel Removal 50T 5,378 10.00 53.?&0.&]'
A13 |Subgrade Preparation 5.IML 5,376 5.00 26.EED.III|
A1d  |Prime Coat 5.ITL 5,376 1.00 5.3?B.III|
AA15 | Gravel Placement 5.IML 5,376 30.00 '15'1.2E|D.III|
A16 |Asphalt Placement E.ITL 5,376 30.00 '15'1.2E|D.III|
A17 |Remove and Replace Monowalk l.m. 15 250.00 3,750.00)
Total Schedule "A" $ 181829200
Schedule "B" - Utilities - Sanitary
B.1 Install Sanitary Sewer Main
a)| 250 mm PYC SDOR 35 l.m. 0 275.00 0.00
)|300 mm PYC SOR 35 l.m. 0 300.00 0.00
¢)| 375 mm PYC SDOR 35 l.m. BO0 300.00 240,000.00
d})|450 mm PYC SOR 35 l.m. 1,850 325.00 601,250.00
525mm PVC SDR 35 Lm. 1,100 380.00 428,000.00
2)|150 mm Forcemsain Installation l.rn. 0 350.00 0.00
300 mm HOPE lm. 2560 450.00 112,500.00
400 mm HOPE l.m. 400 550.00 220,000.00
f}[450 mm Forcemain Installation l.m. 0 600.00 0.00
B2 |Sanitary Sewer Main Tie-in 2a. 2 8,500.00 13,000.00
B.3 _ |Sanitary Manhale 2a. 21 8,010.00 1.268,210.00
B.4 __|initial Flushing. Mandrel Testing and Widec Inspection at Substantial Performance l.m. 4,400 17.50 77.000.00
B.5 [Final Flushing, Mandrel Testing and Video Inspection at Coniract Acceptance lm. 4,400 22.50 90,000.00
B.7  |Sanitary Lift Station - Area 2 I.5. 1 1.470,000.00 1.470,000.00
Total Schedule "B" $ 3,387 960.00
Schedule "C" - Utilities - Water
CA Remove Water Main
a){ 150mm PWC DR18 l.m. il 50.00 3,750.00
b}{ 200mm PVC DR18 lm. a0 75.00 6,750.00
C2 |Iinstall Water Main
a}{200mm PVC DR18 lm. 0 200.00 0.00
b} 250mm PVC DR18 l.m. 2,325 320.00 T44,000.00
C.3  |Install Water Valves
a)| 250 mm &a. 24 3.700.00 88,725.00
C4  [install Water Fittings 2a. 8 1.800.00 B,600.00
C.5 |Water Main Tie-in &3, 3 12,500.00 37,500.00
Total Schedule "C" $ B91,325.00
Schedule "D" - Utilities - Storm Sewer
Stormn for Roads throwgh Area 3 and Gth Street
D1 Install Storm Sewer Main
a)|375 mm PYC SOR 35 l.m. 0 300.00 0.00
B)|450 mm PYC SOR 35 l.m. 1,835 320.00 587.200.00




D.2  |Storm MH ed. 24 6.010.00 144, 240.00
D.3 [Catchbasins Ba. 48 3.600.00 172,800.00
D.4 |Catchbasin Lead Lm. 1,440 215.00 -308,600.00
D5  |Inifial Flushing, Mandrel Tesfing and Video Inspeciion at Substantial Performance Lm. 1,835 17.50 32,112.50
D6 |Final Flushing, Mandrel Testing and \ideo Inspection at Coniract Acceptance lm. 1,835 22.00 A0, 370.00
Total Schedule "D $ 128632250
SUMMARY
Schedule "A" - Surface Works) $ 1.818.202.00
Schedule "B" - Uilities - Sanitary| $  3.387.960.00
Schedule "C" - Liilities - Waier -] B81,325.00
Schedule "D" - Liilities - Siorm Sewer §  1.286,322.50
SUBTOTAL $ 7,383 89950
CONTINGEMCY (35%)) $ 2.451555.56
ENGINEERING (15%)] $ 1.446,557.39
TOTAL $ 11282 M2 44
Cost Estimate Assumptions/Notes
ot for LA Stations aiready incluck : and engineaning. This is not included in the Comtigency and g tntals, anly B ovorall foial

- Costs for Reservoir and Water Treatment Plant Upgrades are not included in the above total as the timing is in the far future

- The costs for the Wastewater Treatment Lagoon upgrades are not included in the above costs

- Costs of addiional water licenses were not included in the above costs
- The costz of storm ponds and other stormmwater infraztructure outside of the proposed roads has not been included in the above costs as we
-assume the roads for Area 5 will be built by the developer and have not included costs
The assumption for the above cost estimate is that all of the infrastructure will be built at once and does not consider phasing. A more detailed
cost estimate with assumed phasing will be provided as part of the Growth infrasiructure Finance Sirategy and associated
Offsite Levy bylaw update



Project: Annexation Lands Servicing Review Addendum Scenario 2
URBAN Poject Number 625 03202

Project | ocation: Town of Black Diamond
SYSTEMS

| TOTAL

Summary of Combined Areas - Scenario 2 {including all annexed lands)

Schedule "A” - Site Works 2455 000.00
Schedule "B" - Utilities - Sanitary Sewer 4.060,000.00
Schedule "C" - Utilities - Water 1,204,000.00
MNE Industrial Water Main Looping 1,697,049.90
Schedule "D" - Utilities - Storm Sewer 1,737,000.00

Sub-Total| $ 11,153,049.90
Engineering (15%)| $ 1,672,957.49
Wastewater Treatment Plant 5 14,890,000.00
Water Treatment Plant 5 £9,863,000.00
Transportation 5 19,800,000.00
TOTAL| $ 117,379,007.39

MNote: |Summary prices include 35% Contingency
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URBAN MEMORANDUM

S5YSTEMS

DATE: November 20, 2020
TO:  Sharlene Brown, CAD
CC: Tom Dougall
FROM: Jennifer whyte
FILE: 09250032801
SUBJECT: 2020 Sanitary Flow Monitoring

This memorandum is intended to outline the background, methodology and findings from analyzing the flow
monitoring data that was collected in Black Diamond in 2020. A sanitary sewer model of the trunk was created
using current SIS data from Old Man River Regional Services Commission which was used to determine current
capacity and limitations in the main.

BACKGROUND

The Town of Black Diamond engaged Urban Systems (USL) and SFE Global to install flow monitoring equipment
at & locations during the wettest months of the year [May-August). SFE Global's flow monitoring report is included
in Appendix A During the monitoring period, flows were measured capturing the entire Town's sanitary flows,
flows from the industrial area to the east, and areas along the sanitary trunk main where newly annexed land and
future development within the town boundary may occur. Analyzing these flows allowed USL to determine the
capacity of the sanitary trunk as part of the Servicing Plan Update. Please see Figure 1 attached for the flow
monitoring locations.

METHODOLOGY

Dwring the monitoring period, dry and wet weather sanitary flows, and volumes of rainfall were captured from
Mid May to Mid August Due to a faulty sensor, rain data was only captured until Mid July. The data from
monitoring location #2 did not show any diurnal variation of flow and was considered to be inaccurate. This
location is shown but was omitted from the analysis.

Average Doy Weather Flow

As seen in Figure 1, Monitoring Station #1 recorded sanitary flows from a catchment that comprises the entire
Town. Data from this station was used to establish Average Dry Weather Flows for the Town from a day in the
monitoring period where no rainfall occurred for more than a 24-hour period prior. On this basis, an Average Dry
Weather Flow rate for the Town was determined to be 0.085 L/s/ha.

Diurnal Pattems

Sanitary flows fluctuate within a 24-hour period, with lower flows occurring in the evenings and early mornings,
and higher flows occurring sometime throughout the day, peaking at different times depending on land use.
Based on an analysis of the monitoring data, we were able to obtain a typical residential dry weather diurnal
pattern (Figure 2) from Monitoring Location #1, which had the most prominent dry weather flow diurnal pattern
out of the 6 locations monitored. This is considered more accurate for establishing peak dry weather flows than
applying an empirical peaking factor such as Harmon's.

Sirnilarty, monitoring location #3 corresponds to a sewershed comprised predominantly of industrial land uses.
A typical industrial diurnal pattern was obtained from this monitoring station and applied only to dry weather
flows from this catchment. The Industrial diurnal pattern is shown in Figure 3.

Suite 107, 134 - 11 Avenue SE, Calgary, AB T2G 0X5 | T: 4032917123 urbansystemsca
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URBANSYSTEMS MEMORANDUM

OATE:  Movemnber 20, 2020 FILE: 9250038.01 PAGE  4of 10
SUBIECT: 2020 Sanitary Flow Monitoring

Inflow and Infiltration (I&])

Older systems made of materials such as vitrified clay tile or asbestos cement allow large volurnes of infiltration
from groundwater through cracks in the pipes and faulty joints. Inflow typically enters the system through
manhole covers during rain events, particularly at sag locations. Flow monitoring data and rainfall data for the
same period were analyzed to determine If there was a significant response to 1&1 in the Town's sanitary system.
Areview of the data collected indicated that on June 21,2020 a 1:50 year rainfall event occurred in Black Diamond,
which resulted in a surge in flow through the sanitary system, likely as a response to I1&L This was more
prominently observed at monitoring location #1, as shown in Figure 4.
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Rainfall

[}

Figure 4 Monitoring Location #1 Flow vs Rainfall Volume

The total volume of 1&] for the 150 year rainfall event was established by subtracting the dry weather flow from
the June 21, 2020 wet weather event recorded at Monitoring Location #1 [Figure 5). The total volume of 18]
measured after the rain event was 167 448 L. USL converted that volume to flow (581 L/s) and divided it by the
total area of the town (182.9Ha) to get a baseline 18] rate of 0.0306 L/s/ha.

Suite 107, 134 - 11 Avenue 5E, Calgary, AB T2G 0X5 | T: 403.291.1123 urbansystems.ca



URBANSYSTEMS MEMORANDUM

OATE:  Movemnber 20, 2020 FILE: 9250038.01 PAGE Sof 10
SUBIECT: 2020 Sanitary Flow Monitoring
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Figure 5: Monitoring Location #1 Wet Weather Flow vs Average Dry Weather Flow

PCSWhM Modelling

A rnodel of the town’s sanitary trunk was created in PCSWMM, a hydraulic modeling software developed by
Computational Hydraulics International (CHI). PCSWMM combines a GIS interface with the United States
Environmental Protection Agency's SWMMS hydraulics computational engine in order to model rural or urban
watersheds and stormwater and sanitary drainage systems. Trunk geometry was obtained from the Town's GIS
system and complemented with as-built information.

Average dry weather flows were included at each monitoring location along the trunk by applying the average
flow rate established earlier to each contributing area along the trunk. Residential and Industrial diurnal patterns
were applied to this average flow in order to obtain peak dry weather flows. Similarly, the established 18] rate was
also applied to each contributing area and entered into the model as constant baseline flow at each monitoring
location (even though the flow monitoring showed negligible responses to 1&1 3t most monitoring stations —this
was done in order to be conservative). It is also worth noting that the average dry weather flow rate was further
increased by 38% to achieve a peak flow similar to what was observed in the monitoring data.

A summary of the predominant land uses, contributing areas, baseline flows and average dry weather flows at
each monitoring location are outlined in the table below:

Suite 107, 134 - 11 Avenue 5E, Calgary, AB T2G 0X5 | T: 403.291.1123 urbansystems.ca



URBANSYSTEMS MEMORANDUM

OATE:  Movember 20, 2020 FILE: (092500381 PAGE 6of 10
SUBIECT: 2020 Sanitary Flow Monitoring

Table T - Summoary of Modelled Flows

Monitoring Predominant Contributing Area Baseline Flow Average Dry
Location Land Use (Ha) (L/s) Weather Flow
L/s
1 Residential 513 016 2225
3 Industrial 14.72 0.45 150
4 Residential 4377 013 1.69
5 Residential 287 016 063
& Residential 6.42 020 122

st :
The industrial area saw a negligible and unclear amount of 1&1 volume due to the system being relatively new
(2006) and likely made from PVC. From the model, there is a maximum 3.7 /s of flow measured from location

#3 Infrastructure with the least amount of capacity downstream of the industrial area is a 200 PVC at 0.60%
which i using 121% of its capacity (259 Lfs).

Town Sanitary Trunk Capacity

USL has assumed that the sanitary system nesds to operate at a maximum of 85% capacity and that no
surcharging would be allowed. As shown in Figure 6, the 300mm main downstream of monitoring station #1 has
the least amount of capacity, currently operating at 66% (35.5L/s out of a possible 453L/s). We estimate that only
an additional 10L/s should be permitted to be added to this main, either from development within the existing
town boundary or from future annexed lands.

As per the BSEI 2010 Wastewater Flow Monitoring Study [Appendix B), a recommendation to upsize the 300mm
main to a 375mm at a minimum slope of 0.42% would further increase capacity to 1073 Lf/s. This would allow an
estimated 62 L/s of additional flow to be conveyed to the system without surcharging. Our findings continue to
support this recommendation of upsizing from location #2 to the Westend interconnected point.

Suite 107, 134 - 11 Avenue 5E, Calgary, AB T2G 0X5 | T: 403.291.1123 urbansystems.ca
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URBANSYSTEMS MEMORANDUM

OATE:  Movember 20, 2020 FILE: (092500381 PAGE 8Bof 10
SUBIECT: 2020 Sanitary Flow Monitoring

Thank you for giving Urban Systems the opportunity to provide information on this important piece
of town infrastructure. Please contact the undersigned should you have any questions.

Sincerely,

URBAN SYSTEMS LTD.

Meransribaar 200 2020

Prepared By: Jennifer Whyte, PL(Eng), CET. Reviewed By: Nicolas Abarca, M Sc, P Eng.
Design Engineer Water Resources Engineer

PERMIT TO PRACTICE
URBAN 3YSTEMS LTD.

Signatura
2020-11-20

DCrate

PERMIT NUMBER: P 3836

Tha Association of Professicnal Enginesrs,
Geolegisizs and Geophysicists of A bera

cc: Meghan Aebig, Urban Systems

fIw

UAProects_Caly0sz=\00se80R- Bepos -Studies- Docurments\iR-Reporks)20-11-20-MEM Sanitany Flow Monitoingdoca
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