Memorandum

4015 7 Street SE, Calgary AB T2G 2Y9, T: 403.254.0544 F: 403.254.9186

To: The Town of Okotoks Date: September 11, 2024
Attention: Mitch Thompson, P.Eng. Project No.: 28555

Cc:

Reference: Sanitary Master Plan Amendment (South Railway Street)

From: Jeremy Shinbine, P.Eng., Sarah Barbosa, P.Eng., ENV SP

1.0 Introduction

11 Purpose

In 2016, ISL Engineering and Land Services Ltd. (ISL) prepared the Sanitary Servicing Master Plan for the Town of
Okotoks (the Town). In 2020 and 2022, the Town hired ISL to revise/update the plan based on the Town’s new
growth plans. Staging plans were developed for existing system improvements along with future system expansion,
and servicing concepts were given for the 5-year, 10-year, 25-year, and ultimate servicing horizons. As a corollary
to the 2022 study (finalized in 2024), ISL also did an internal sensitivity analysis on the existing South Railway
Street (SRS), to find out how much development can happen before surcharging levels go beyond acceptable
levels and upgrades are needed. After this sensitivity analysis, the Town did more flow monitoring within the study
area to validate the model. Figure 1.1 shows the existing study area.

The scope of work included:

1. Review recently acquired rain gauge and flow monitoring data within the study area to validate the dry and wet
weather flows within the existing model.

2. Update the existing model such that the SRS is consistent with the Town’s most recent GIS information.

3. Incrementally add additional flows from D’Arcy Ranch as part of a sensitivity analysis to determine trigger points
for upgrades.

4. Document the SRS upgrading trigger points in terms of flow, population, area, and estimated year of
development.

5. Evaluate options to delay upgrades to the SRS and ensure alignment of sanitary infrastructure upgrade
recommendations with downtown enhancements.

6. Provide cost estimates for any proposed improvements to delay full upgrades along the SRS.

1.2 Background

Background information for previous recommendations along the SRS sewer are summarized below and numbered
sequentially for ease of reference. These recommendations are summarized in Figure 1.2 for reference and
relevant figures from previous reports are shown in Appendix A. Additionally, the D’Arcy Lands Outline Plan
approved by the Town of Okotoks on February 16, 2017, is included as it was used to project full development flow
rates in later sections of this memo.
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ISL Memorandum

Town of Okotoks Sanitary Servicing Master Plan Update, July 2016 (Project No. 26327)

o Recommendation #1: Install a flow plug along NRS at Centre Avenue and Elizabeth Street to divert flows
southwards through a 300 mm sewer into SRS. This upgrade has been implemented.

o Recommendation #2: Upgrade 165 m of existing 200 mm to 300 mm sewer along Clark Street from the back
lane north of Wilson Street to Knight Street. This optional upgrade has not been implemented.

¢ Recommendation #3: Several manholes within the 100-year Sheep River flood extents were recommended to
be sealed to reduce severe inflow and infiltration (I-1) during significant events. This upgrade has been
implemented.

Town of Okotoks Sanitary Servicing Master Plan Update Memorandum, February 2020 (Project No.
27471)

¢ Recommendation #4: Replace existing sewers with 158 m of 525 mm sewer along NRS from the junction of
SRS and NRS to Fisher Gate, and then replace 250 m of existing sewer with 750 mm sewer along Fisher Gate
from NRS to the Wastewater Treatment Plant (WWTP). This upgrade has not been implemented and upgrading
alternatives were reviewed as part of the Town of Okotoks Sanitary Servicing Study Update, April 2024 (Project
No. 28019).

¢ Recommendation #5: Replace approximately 1,480 m of existing 200 — 375 mm sewer with 450 mm sewer
along SRS from Northridge Drive North to Oak Avenue. This upgrade has not been implemented and interim
solutions and alternative upgrading options are being analyzed as part of this memorandum. For context, the
cost of this upgrade was estimated to be $3.9M (in 2020 dollars). This would equate to approximately $4.6M in
2024 dollars (as per the Bank of Canada’s Inflation Calculator).

Town of Okotoks South Railway Street Sensitivity Analysis, August 2022 (Project No. 28019 - Internal
Deliverable)

o The sensitivity analysis used the existing system scenario as a basis with additional constant flows being added
to the upstream end of the SRS at Mountainview Gate and west of Riverside Drive.

o Flows were increased incrementally to pinpoint the key surcharging levels of interest (e.g. flooding to ground
surface, surcharging to within 2.5 m of ground, etc.).

e The allowable flow level of service was then calculated as the flow rate which caused the manhole to surcharge
to within 2.5 m of the ground surface.

¢ Results from this assessment have been updated and built upon as part of this project.

Town of Okotoks Sanitary Servicing Study Update, April 2024 (Project No. 28019)

¢ Recommendation #6: the preferred upgrading alternative for the NRS was determined to be:
o Replace the existing 450 mm and 525 mm sewers along NRS from the SRS/NRS junction to Fisher Gate
with a 900 mm sewer;
¢ Replace the existing 450 mm along Fisher Gate with a 1,050 mm sewer; and
e Twin the existing 900 mm just upstream of the WWTP inlet with an additional 900/1,050 mm sewer (size
depends on future growth densities).
o Recommendation #7: Upgrade 407 m of existing 250 mm to 300 mm sewer along NRS from McRae Avenue to
Poplar Avenue.
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ISL Memorandum

2.0 Modelling Approach

21 Model Updates

The existing hydrodynamic MIKE URBAN model was constructed and calibrated for the Sanitary Master Plan and
was updated in 2020, 2022, and in 2024. The SRS has been updated as part of this project based on the most
recent GIS information provided by the Town. Figure 2.1 shows the sanitary sewer diameters from the updated
GIS database which is now reflected in the model.

2.2 Level of Service

A single level of service (LOS) was applied for both the existing and future system assessments. The chosen LOS
is the 50-year 24-hour Q4 Huff Storm (referred to herein as the 50-year), to be consistent with previous
assessments and the criteria selected by the City of Calgary. A Huff rainfall distribution replicates a storm with a
moderate peak intensity, which is ideal for wastewater system analysis. The initial RDIl boundary condition for the
root zone storage (Lini) for each catchment was adjusted such that the L/Lmax ratio is 50% at the beginning of the
design storm simulations. This design storm has been implemented as the Town’s level of service for wet weather
flow due to its proximity to Calgary. The rainfall hyetograph for this event is shown in Chart 2.1.
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Chart 2.1 50-Year, 24-Hour Q4 Huff Storm Rainfall Hyetograph
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ISL Memorandum

2.3 Assessment Criteria

The performance of the sanitary system is ultimately determined based on the available freeboard between the
ground elevation and high-water level elevation (represented by the maximum hydraulic grade line, or HGL) at each
manhole for each assessment design rainfall storm. Based on this, the maximum allowable surcharge in the gravity
portion of the sanitary sewer systems must remain at least 2.5 m from the ground surface. A freeboard of 2.5 m
adheres to the City of Calgary’s allowable surcharge criteria defined in the Design and Asset Performance
Objectives for Hydraulic Modelling — Revision 1 memorandum (City of Calgary, 2012). It is understood that many
parcels along the SRS do not have basements, thus, the 2.5 m benchmark for upgrading should be examined
based on the Town’s risk tolerance. To facilitate this, additional benchmarks of 1.0 m and 0.3 m (~1 ft) to peak HGL
have also been considered.
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ISL Memorandum

3.0 System Analysis
3.1 Flow Monitoring Data Validation

Flow monitoring data was recently acquired at two locations along the SRS and NRS as shown in Figure 1.1. The
flow monitoring data is summarized in Chart 3.1. There were three instances (June 29, July 4, and September 22)
where there were significant spikes in the flow monitoring data due to hydrant flow testing in the upstream D’Arcy
sewershed. These spikes have been removed from the data. Additionally, where some of the monitored data
showed up as negative values, they were set to 0 mm depths (which can be seen in the SRS flow monitor). Note
that only depth data was available for the flow monitors, therefore the review is based on a comparison between
monitored and modelled depths.

Flow Monitoring Data at SRS/NRS
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Chart 3.1 Summary of Rain Gauge and Flow Monitoring Data

To validate the existing model, the rain gauge data was assessed to determine a representative storm event to
model. Table 3.1 summarizes the five largest events that occurred over the monitoring period, organized by
precipitation depth (mm). From this, the June 18, 2023 event (2:00 PM) was selected (bolded below) since there
are several days of dry-weather flow prior to the storm event; thus, both dry-weather flow (DWF) and wet-weather
flow (WWF) conditions can be verified in the model.
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ISL Memorandum

Table 3.1 Significant Rainfall Events

Duration Maximum Intensity Average Intensity Precipitation
Largest Events
2023-06-18 14:00 3.0 13.2 6.0 18.0
2023-08-22 19:00 2.0 16.5 8.8 17.5
2023-08-30 22:00 2.0 9.7 8.3 16.5
2023-05-08 14:00 2.0 11.7 6.5 13.0
2024-06-14 06:00 2.0 11.4 6.2 12.5

Table 3.2 summarizes the June 18 rainfall event and the comparison between modelled and monitored flow depths
within the SRS and NRS sewer trunks. It should be noted that the rain gauge represents the rainfall at one location
and cannot accurately measure the aerial depletion of rainfall throughout the Town. Thus, modelling the rain gauge
data by applying it globally across all catchments may not accurately represent real-life conditions and may impact
the wet weather results.

Table 3.2  Comparison of Modelled and Monitored Flow Levels in SRS/NRS

SRS Location NRS Location
Property
. Average Level (mm) = 87 | 64 36% . 188 250 | -24%
. Maximum Level (mm) | 117 | 99 18% . 256 300 | -15%
Wet-Weather Period (June 18 - 20, 2023)
. Maximum Level (mm) 132 | 99 | 33% .~ 306 @ 318 | 4% |

The following conclusions have been made regarding the model:

e Model results show that SRS modelled depths are consistently higher than monitored depth data.

The NRS trunk is shown to be consistently lower than the flow monitoring data; however, PWWF conditions
(which are the critical component of this study) are reasonably similar; thus, the model appears to simulate
downstream wet weather conditions with reasonable accuracy.

The discrepancy between monitored and modelled levels are on the order of 30 mm for the SRS (for a 200 mm
sewer) and up to 60 mm for the NRS (for a 450 mm sewer) which indicates the difference in levels is relatively
small compared to the pipe size.

Based on City of Calgary IDF curve information, a 3.0-hour duration storm with an average intensity of

6.0 mm/hr is slightly lower than a 2-year return period.

Furthermore, the flow level data shows that the depth did not exceed the pipe size diameter at any point
throughout the monitoring period implying that the sewers are properly sized at least for a 2-year return period.
The model appears adequately calibrated and should reasonably estimate upgrading trigger points with some
level of conservatism within the SRS catchment. The NRS catchment is slightly unconservative.
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ISL Memorandum

3.2 Existing System Performance

After validating the existing system model, the 50-year storm was simulated over the sanitary sewer network and
the results are summarized in Figure 3.1 for capacity utilization (maximum flow over capacity) and depth to peak
HGL and in Figure 3.2 for spare capacity. Similar to results from previous studies, the existing system assessment
shows surcharging along SRS from Northridge Drive to Veterans Way with sewers surcharging within 2.5 m of the
ground surface and spare capacity ranging from -10 L/s (peak discharge is 10 L/s greater than capacity) to 25 L/s.
It should be noted that many of the sewers along SRS are shallow and under 2.5 m in depth to begin with. The
model results may show “yellow” nodes indicating sewer levels exceeding the 2.5 m depth criteria, but where
sewers are “green” indicating available capacity, this likely indicates shallow sewers and the HGL may in fact be
within the pipe despite it being within 2.5 m of the ground surface. Despite some surcharging, the existing SRS can
likely handle additional flows prior to needing upgrades which is investigated in the following section.

3.3 Sensitivity Analysis

A sensitivity analysis has been performed to determine how much additional sewage the existing system along
SRS can accommodate prior to requiring upgrades. A constant flow was added at the upstream end of the SRS
system at Mountainview Gate and Elizabeth Street to simulate future development within the D’Arcy area. Flow
projections for the 100% development of the D’Arcy area are summarized in Table 3.3, which are based on the
D’Arcy Lands Outline Plan approved by the Town of Okotoks on February 16, 2017 (see Appendix A). Some of
this area has already developed, including some residential parcels on the south side and commercial parcels at
the northeast corner. The “Remainder” column within Table 3.3 estimates the areas left to be developed and their
flow projections. Thus, the trigger points for upgrading the SRS are based on the remaining residential area to be
developed.

Table 3.3  D’Arcy Lands Development Flow Projections

Parameter Total Remainder
Area Net Residential (ha) 60.8 54.5
Net Non-Residential (ha) 4.1 0.0
Total (ha) 64.9 54.5
Population Number of Residential Lots (lot) 2,171 2,039
Population Density (c/lot) 2.78 2.78
Population (c) 6,035 5,668
Generation Rates Residential (L/c/d) 255 255
Non-Residential (L/ha/d) 8,525 8,525
Average DWF Residential (L/s) 17.8 16.7
Non-Residential (L/s) 0.4 0.0
Total (L/s) 18.2 16.7
Peaking Factors Residential 3.2 3.2
Non-Residential 5.0 0.0
Peak DWF Residential (L/s) 56.4 53.4
Non-Residential (L/s) 2.0 0.0
Total (L/s) 58.4 53.4
Inflow-Infiltration Unit Rate (L/s/ha) 0.28 0.28
I-1 Rate (L/s) 18.2 15.3

Peak WWF (L/s)
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Scenarios with incrementally increasing flows were simulated to determine the point at which the SRS upgrading is
required. The scenarios included the existing wet-weather flow simulation during a 50-year return period, and
scenarios for an additional 5 L/s, 10 L/s, 15 L/s, 20 L/s, 25 L/s, 30 L/s, 35 L/s, and 40 L/s.

It is understood that many parcels along the SRS do not have basements, thus, consideration of several
benchmarks was considered, including a depth to peak HGL of 2.5 m, 1.0 m, and 0.3 m.

The existing SRS longitudinal profile is shown on Figure 3.3 with each of the HGLs for each scenario. Modelling
results show that the SRS sewer between Northridge Drive and Veterans Way surcharges extensively during most
of the scenarios. During a 50-year storm at existing levels of development, there is some minor surcharging that
exceeds the depth threshold of 2.5 m, or the crown of sewer if shallow. Within 2.5 m of the ground surface,
basement flooding risks are moderate. Once future development adds an additional 15 L/s to the SRS, surcharging
will reach within 1.0 m of the ground surface and any basements will be at significant risk of basement flooding. At
an additional 20 L/s and beyond, surcharging reaches within 0.3 m of the ground surface and flooding of
basements from Northridge Drive to Veterans Way is expected.

Since 15 L/s is the trigger point for upgrading along the SRS, Table 3.4 estimates what this flow rate amounts to in
terms of additional residential area developed and timing (area-weighted projection between 2024 and 2029). As
shown, the 15 L/s upgrading trigger point will occur within 1.0 year, implying that the upgrading recommendation
should be implemented as soon as possible. In other words, within one year, the HGL during a 50-year event could
rise to within 1.0 m of the ground surface which puts basements at a significant risk of flooding.

Table 3.4  Level of Development Scenarios

Flow Upgrade Equivalent Residential Area Equivalent Population Estimated Time
Scenario | Triggered? ____ha o Fame
+5 L/s No 3.3 341 0.3
+10 L/s No 6.8 705 0.6
+15L/s Yes 10.4 1,084 1.0
+20 L/s Yes 14.2 1,474 1.3
+25L/s Yes 18.0 1,874 1.7
+30 L/s Yes 22.0 2,283 2.0
+35 L/s Yes 26.0 2,699 2.4
+40 L/s Yes 30.0 3,123 2.8
Ultimate Yes 54.5 5,668 5.0 (2029)
3.4 Upgrading Options and Recommendations

There are several options for reducing the SRS surcharging and upgrading options are annotated in plan view on
Figure 3.4. Previous reports recommended upgrading approximately 1,480 m of existing 200 — 375 mm sewer with
450 mm sewer along SRS from Northridge Drive to Oak Avenue which was on the order of $3.9M (2020 dollars).
To offset the ultimate upgrading requirements along the SRS, the following upgrading options have been
considered as an interim solution prior to implementing the upgrades described in Section 1.2 and their hydraulic
impacts are discussed further down in Table 3.5:

1. Upgrade Option #1: Remove the existing plug at Manhole NW-116 at Mountainview Gate and Elizabeth Street
to allow WWEF to split between the SRS and the Elizabeth Street sewer (ultimately to the NRS trunk). The cost
estimates for this option assume some minor regrading of the existing 450 mm sewer along Elizabeth Street
east of NW-116. This extra cost is to account for the impact of conservation of momentum at flow split manholes
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which may require sewer regrading to achieve a desirable flow split between SRS and the Elizabeth Street

sewer.

2. Upgrade Option #2: Plug the south invert at Manhole NW-116 and remove the existing plug at the east invert

to divert flows away from SRS and into the Elizabeth Street sewer.

3. Upgrade Option #3: Upgrade 240 m of existing 200 mm to 450 mm sewer along South Railway Street just
upstream of Veterans Way. This upgrade is required as part of the ultimate upgrading concept, thus, is not a
throwaway cost. Additional consideration for extending the upgrading length is considered later in this memo but
is documented on Figure 3.4 for reference.

4. Upgrade Option #4: Oversize sewers along Mountainview Gate with an orifice at the downstream end of the
oversized sewer to create inline storage upstream of the SRS.

5. Upgrade Option #5: Install an offline storage tank within available green space upstream of the SRS adjacent
to Mountainview Gate to control peak WWF. The storage tank should be designed only to activate during wet
weather events and will require a small lift station to pump out the tank post-event.

The pros and cons of each upgrading option are shown in Table 3.5 along with their relative costs compared to one
another. Due to the operational and maintenance requirements, risk of odour concerns, and relatively high cost of
sanitary sewer storage, Options #4 and #5 are not recommended.

Table 3.5  Upgrading Option Pros and Cons

Relative
Cost

Option
#1 NW-116 | $
Flow Split

#2 NW-116 | $
Diversion

#3 SRS $$
Upgrading

#4 Inline $$
Storage

#5 Offline $$$
Storage

Pros

Easy and cost-effective to implement
Minimal operational requirements
Lower operating costs

Easy and cost-effective to implement
Minimal operational requirements
Lower operating costs

Minimal operational requirements
Lower operating costs

Required as part of ultimate
development regardless (no throwaway
costs)

Can offset upgrading requirements
downstream
Easier to maintain than offline storage

Can offset upgrading requirements
downstream

Cons

Increases risk to the Elizabeth Street
sewer from Mountainview Gate to
Veterans Way

Increases risk to the Elizabeth Street
sewer from Mountainview Gate to
Veterans Way

The surcharging caused along Elizabeth
Street happens upstream of the intended
upgrades along NRS, thus, the
upgrading along NRS cannot help offset
some of the flows from SRS

Minor increase in risk to downstream
SRS since reducing surcharging will
allow flow downstream unhindered

Risk of buildup of fats, oils and grease
Risk of increased odours adjacent to
existing residential neighbourhood

Relatively high maintenance
Requires a lift station to empty

Risk of increased odours adjacent to
existing residential neighbourhood
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Option #1, #2, and #3 were modelled at the trigger point (+15 L/s) to determine the hydraulic benefit. The SRS
longitudinal profile is shown on Figure 3.5 and includes HGLs for the existing condition, +15 L/s upstream (existing
condition), and Options #1 through #3 (at +15 L/s upstream). Similarly, Figure 3.6 shows the impacts of Options #1
and #2 on the Elizabeth Street sewer from Elizabeth Street and Mountainview Gate to Riverside Drive and

Veterans Way.

Table 3.6 shows the hydraulic conditions for each scenario and compares the critical nodes along SRS (manhole
NW-8, MUID 253) and Elizabeth Street sewer (manhole NW-106, MUID CF). Option #3 provides the best solution
since it effectively reduces the surcharging, does not increase risk to Elizabeth Street or NRS, and is part of the
ultimate system upgrading requirements (therefore not a throw-away cost). As D’Arcy continues to develop,
additional pipe sections could also be implemented in stages to split up the costs of the ultimate system upgrading

requirements.

Table 3.6  Hydraulic Impacts of Upgrading Options #1 through #3
Peak HGL (m)

Conclusion

Depth to
Scenario m
Existing 2.03
+15L/s
(Ex) 0.89

Option #1| 1.80

Option #2|  2.31

Option #3| 2.20

Elizabeth
Street Sewer

2.94

2.94

2.83

1.89

2.94

Existing conditions feature minor surcharging above the obvert along SRS and
minimal flow within the Elizabeth Street sewer.

15 L/s of upstream development causes surcharging to within 1.0 m of the ground
surface along the SRS. There are no changes in the Elizabeth Street sewer
(plugged).

Allowing flows to split between SRS and Elizabeth Street sewer reduce the
surcharging close to the 2.5 m depth criteria; however, there will be a minor
increase in risk to the Elizabeth Street sewer due to additional flows.

This option appears to help reduce the surcharging significantly but as D’Arcy
continues to develop, the risk will continue to increase along the Elizabeth Street
sewer as more flows split and enter this sewer. This is an adequate short-term
option but is ultimately a throw-away cost since the flow split will eventually need
to be removed and the SRS will need upgrading. Thus, this option is not
recommended.

The surcharging is fully removed along the SRS; however, there is a significant
amount of surcharging within the Elizabeth Street sewer because of the diversion
which creates a risk of basement flooding. Additionally, there appears to be more
basements along the Elizabeth Street sewer and NRS implying that the increased
risk could impact a larger population. Thus, this option is not recommended.

Upgrading 240 m of sewer along SRS reduces the surcharging significantly close
to the 2.5 m depth criteria. Additionally, there is no increase in risk to the Elizabeth
Street sewer since it remains plugged. Peak dry weather flows in the upgraded
450 mm sewers have also been reviewed and high-level Manning calculations
show that velocities can achieve acceptable self-cleansing velocities.

This is the recommended option because the surcharging is effectively reduced,
there is no increase in sewer surcharging elsewhere along the system, and this
upgrade is eventually needed as part of the ultimate system upgrading
requirements and can be seen as an investment in the future system.
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ISL Memorandum

The recommended upgrading option (Option #3) was then simulated to determine how much longer future
upgrading requirements could be deferred. Modelling results on Figure 3.7 show the HGL along the SRS with
Option #3 at the following scenarios: +15 L/s, +20 L/s, +25 L/s, +30 L/s, +35 L/s, and +40 L/s. Results show that the
HGL increases as the peak flows increase and further upgrading would be triggered at the +25 L/s scenario

(18.0 ha and within approximately 1.7 years).

Further upgrading along the SRS profile where the HGL slope is steepest, i.e., upgrading the existing 200 —

250 mm sewers to 450 mm upstream of Option #3 all the way to Northridge Drive could then potentially further
improve HGL conditions based on Recommendation #5 from the Town of Okotoks Sanitary Servicing Master Plan
Update Memorandum, February 2020 (Project No. 27241). Once this is implemented, it is expected that upgrading
downstream (east) of Veterans Way could be postponed until the + 68.7 L/s scenario (ultimate development of
D’Arcy lands within 5 years). Figure 3.8 summarizes the sensitivity analysis for the + 25 L/s scenario throughout
ultimate development (+ 68.7 L/s). It should be noted that in 5.0 years, if upgrading along the SRS from Veterans
Way to Northridge Drive is pursued, there will be areas in the downstream SRS that exceed the 2.5 m criteria, and
even the 1.0 m criteria in areas. Thus, upgrading should consider the risk associated with upgrading upstream pipe
sections instead of starting at the downstream end. The Town should consider design of the entire length of future
SRS upgrades at the same time so they can be implemented in a timely manner.

As shown above and in Figures 3.7 and 3.8, upgrading Option #3 is required within 1.0 year and will require further
upgrading as soon as 1.7 years in the future (extension of Option #3 up to Northridge Drive). Thus, it is likely more
cost-effective to design and construct both sections as part of one construction project. This will result in overall
cost-savings. Upgrades should consider insulation for frost protection since some sections of the SRS are shallow.

3.5 Cost Estimates

High level cost estimates have been prepared for the three upgrading options that were analyzed and are
summarized in Table 3.7 and details are provided in Appendix B. As shown, the recommended upgrading consists
of Option #3 plus the extension, which totals approximately $1,664,000.

Table 3.7  Upgrading Option Cost Estimates
Item Option #1 Option #2 Option #3 Option #3 Extension \

Cost ($) $ 128,000 $ 60,000 $ 512,000 $ 676,000
Engineering, 10% ($) $ 13,000 $ 6,000 $ 51,000 $ 68,000
Contingency, 30% ($) $ 39,000 $ 18,000 $ 154,000 $ 203,000
Total Cost ($) $ 180,000 $ 84,000 $ 717,000 $ 947,000
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4.0 Conclusions and Recommendations

4.1 Conclusions

Conclusions from this study include:

e The model was updated with newly acquired GIS information, and several sewer lengths along the SRS were
modified to show correct diameters.

e The model was verified by running the model with rain gauge data and the results of modelled depth were
compared against flow monitoring depth data at two locations along the SRS and NRS. Results showed that the
model is slightly conservative for the SRS but reasonably approximates the peak WWFs.

e The existing system sensitivity analysis showed that once D’Arcy develops to an equivalent peak WWF of
15 L/s, upgrading will be required since the surcharging will reach within 1.0 m of ground level, which is seen as
a critical depth that has a high likelihood of basement flooding. 15 L/s of peak WWF is estimated to be
equivalent to an additional 10.4 ha of residential development within D’Arcy, and could develop within
approximately one year (based on linear interpolation of full D’Arcy development anticipated by 2029).

e ISL considered five upgrading options to reduce surcharging within the SRS while offsetting the ultimate
upgrading requirements outlined in Section 1.2.

¢ |t was determined that interim storage may not be a feasible short-term solution due to ongoing maintenance
requirements, risks of odour, and relatively high capital costs. Meanwhile, implementing upstream flow splits and
diversions to reduce the flows in SRS can reduce the surcharging, but create a risk elsewhere in the system.

e Option #3, or strategic upgrading of sewer sections along the SRS is the preferable solution for the following
reasons:

o effectively reduces the surcharging in the short term while also delaying most of the upgrading length
required along the SRS;

o offsets further upgrades along the SRS until the + 25 L/s scenario (18.0 ha of development or within
approximately 1.7 years);

e isrequired as part of the ultimate upgrading and is therefore not a throwaway cost; and

o offers the safest solution since it does not divert flows and increase the risk of surcharging elsewhere.

¢ Additional upgrading upstream of Option #3 all the way up to and including the crossing of Northridge Drive to
450 mm will further improve HGL conditions and additional upgrading downstream of Veterans Way can be
postponed until the + 68.7 L/s scenario (ultimate development of D’Arcy lands within 5 years).

e Based on Option #3 offsetting future upgrades only for an additional 0.7 years after construction (1.7 years total
from today), it makes more sense to design and construct both of these upgrades together (Option #3 plus the
extension to Northridge Drive). These upgrades should be implemented within the next year.

4.2 Recommendations

The Town should consider design and construction of Option #3 plus the extension to Northridge Drive over the
course of the next year before the first upgrading trigger is reached (estimated to be 10.4 ha of residential
development or 15.0 L/s). Together, the recommended upgrading includes replacing 537 m of existing sewer with
450 mm sewer along the SRS from Veterans Way to Northridge Drive. This is estimated to cost $1,664,000.
Upgrades should consider insulation for frost protection since some sections of the SRS are shallow.

With this upgrade in place, downstream upgrades east of Veterans Way would not be required for 5.0 years
(anticipated full development of D’Arcy). It should be noted that there is some risk associated with upgrading
upstream pipe sections instead of starting at the downstream end and the Town should consider design of the
entire length of future upgrades at the same time so they can be implemented in a timely manner.
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Appendix B - Sanitary Master Plan Amendment (South Railway Street) Detailed Cost Estimates

Project:
Client:
Project #:
Date:

Engineering:
Contingency:

Item

Table A.1 - Existing System Upgrading Consideration Detailed Cost Estimates

Sanitary Master Plan Amendment (South Railway Street)
The Town of Okotoks

28555

8/15/2024

10%
30%

Description

Unit Rate

($/unit)

.. Quantity

(unit)

Cost

(%)

Engineering

($)

Contingency

(%)

Total

()

Upgrade Option #1
1.1 Remove Existing Plug at Manhole ID NW-116 30,000 | m 1 $ 30,000 | $ 3,000 | $ 9,000 | $ 42,000
1.2 Re-grade 75 m of existing 450 mm sewer along Elizabeth Street 300 m 75 $ 23,000 | $ 2,000 | $ 7,000 | $ 32,000
1.3 Pavement Rehabilitation 1,000 75 $ 75,000 | $ 8,000 | $ 23,000 [ $ 106,000
Interim Upgrade #1 Sub-Total $ 128,000 $ 13,000 $ 39,000 $ 180,000

Upgrade Option #2

[ 21 [Remove Existing Plug at Manhole ID NW-116 (east) and add plug (south) 30,000 $ 60,000/ $ 6,000 [$ 18000[$ 84,000

Interim Upgrade #2 Sub-Total $ 60,000 $ 6,000 $ 18,000 $ 84,000

Upgrade Option #3
3.1 Excavate, Backfill, Supply and Installation of 240 m of 450 mm sewer (3.0 m Deep) 650 m 240 $ 156,000 | $ 16,000 | $ 47,000 | $ 219,000
3.2 1,200 mm Manhole (3 at 3.0 m Deep) 3,600 | vm 9 $ 32,000 | $ 3,000 | $ 10,000 | $ 45,000
3.3 Removal of 240 m of Existing 200 mm Sewer (3.0 m Deep) 350 m 240 |[$ 84,000 | $ 8,000 | $ 25,000 | $§ 117,000
Pavement Rehabilitation $ 240,000 | $ $ 72,000 | $ 336,000
Interim Upgrad ub-Total $§ 512,000 $ $ 154,000 $ 717,000

Upgrading Exte

nsion of Option #3 to Highway 2A

4.1 Excavate, Backfill, Supply and Installation of 297 m of 450 mm sewer (3.0 m Deep) 650 m 297 $ 193,000 | $ 19,000 [ $ 58,000 [ $ 270,000
4.2 1,200 mm Manhole (7 at 3.0 m Deep) 3,600 | vm 21 $ 76,000 | $ 8,000 | $ 23,000 | $ 107,000
4.3 Removal of 175 m of Existing 200 mm Sewer (3.0 m Deep) 350 m 175 [ $ 61,000 | $ 6,000 | $ 18,000 | $ 85,000
4.4 Removal of 122 m of Existing 250 mm Sewer (3.0 m Deep) 400 m 122 | § 49,000 | $ 5,000 | $ 15,000 | $ 69,000
4.5 Pavement Rehabilitation 1,000 m 297 |$ 297,000 | $ 30,000 | $ 89,000 [ $ 416,000

Interim Upgrade #3 Sub-Total $ 676,000 $ 68,000 $ 203,000 $ 947,000
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