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1 BACKGROUND  

The Township of Essa (Township) completed an Infrastructure Master Plan (IMP) for the Community of 
Angus in 2022, identifying preferred solutions for water and wastewater infrastructure to support 
development over the next 25 years. The Notice of Completion was filed on September 12, 2022. In order 
to prioritize the Township’s progression toward the implementation stage of the EA process for the 
preferred solutions, an EA Addendum to the Schedule ‘B’ Class EA IMP is being completed.  
 
We note that the problem and opportunity statement from the IMP has not changed and that the purpose 
of this EA Addendum is to validate the feasibility and prioritize implementation of preferred water supply 
and storage projects first identified in the Angus IMP. While the IMP was developed to address the long 
term servicing needs of the community, the focus of this addendum will be on evaluation and 
development of implementation strategies for IMP solutions to address near-term growth pressures in 
the municipality, to the limit of the current wastewater system constraints. There is currently a ‘servicing 
gap’ of approximately 300 equivalent residential units (ERU) of water supply capacity, when compared to 
the residual wastewater system capacity of approximately 870 ERU (updated from the IMP based on 
review of 2023 flow data and recent capacity allocations).  
 
Angus also currently has deficient fire-flows in many existing areas and requires additional water storage 
to proceed with further development. Additional options not considered in the IMP were explored and 
evaluated, along with the previous IMP options as part of this EA. 
 
The proposed alternative solutions short-lists for water supply and storage were revisited, screened and 
re-evaluated based on the additional information gathered through these investigations as part of this EA 
Addendum. The expanded evaluations and prioritization activities of this EA Addendum have been 
supported by further detailed background and field data collection and the completion of additional 
concept level design activities and detailed modeling for shortlisted solutions to verify technical, 
environmental and socio-economic impacts in a sufficient manner to allow for clear implementation of 
solutions.  
 

 Summary of Previously Recommended Water Supply and Storage Servicing Solutions 

The recommended preferred Water Supply and Storage Options for the Angus IMP included the following 
general characteristics: 

• Increase the current Permit to Take Water (PTTW) and well capacity to supply as much of the 
ultimate demand increase of 4.64 million L/d as possible, shown as Option W-2 (See Appendix 
A). This involved a new well at an existing location with expanded treatment, booster pumps, 
storage, and fire protection.  

•  Construction of water storage facilities at three (3) locations was planned under Option WS-4 
(See Appendix A). This includes building new storage facilities (elevated, in-ground, or at grade) 
in the Southwest, Northwest, and Northeast areas of the study region. 

 Scope and Purpose of Addendum 

The water supply and storage options from the IMP included a broad approach as it was determined no 
single solution would be able to provide for long term servicing needs. The purpose of this addendum is 
to complete additional investigations and evaluations in order to prioritize and confirm the feasibility of 
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near-term servicing strategies, via IMP identified projects and help meet the current demand for growth 
in the community of Angus.  

For water supply, a hydrogeological investigation was determined to be required as part of the future 
study requirements in the IMP Summary Report to assess the ability to increase the capacity of the existing 
wells, per Option W-2 to service the ultimate build-out of Angus (25-year horizon). This addendum 
included some of the additional required hydrogeological investigations to confirm and prioritize the 
specific approach to the preferred Option and address requirements of the related project(s). Supply 
capacity expansion was assumed to also include requirements for a correlated level of treatment capacity 
expansion, the specific requirements of which (i.e. Chlorine contact time) will need to be confirmed at the 
detailed design stage following the successful completion of the hydrogeological studies required to 
support supply expansion. While these specifics have yet to be determined, site assessments for short 
listed options were completed to confirm sufficient space for treatment expansion, to a concept design 
level of detail. 

The addendum will also confirm pre-design land and technical requirements for the preferred Water 
Storage solution (i.e. in ground vs. elevated tank, single tank vs. multiple tanks) and re-evaluate the 
options from the IMP based on siting, storage types, additional detailed hydraulic modeling of the Angus 
water system and other pertinent details to prioritize and support the near-term servicing needs of the 
municipality (buildout of water supply to match the current residual capacity limits of the wastewater 
treatment system) and beyond. Conceptual designs will be completed for the preferred Option(s). The 
benefit and appropriateness of multiple storage locations was also re-evaluated as part of this addendum. 

It should be noted that this Addendum applies only to the water supply and storage components of the 
Angus IMP and does not affect the other recommendations provided in the 2022 IMP (transportation, 
wastewater, or stormwater management). 

The additional detailed investigations completed in support of the EA Addendum are provided in the 
following Appendices: 
 
Appendix A – Tables & Figures 
Appendix B – GEI Hydrogeological Assessment & Work Plan 
Appendix C – RVA Technical Report: Existing Facilities Condition Assessment & Option Concept Designs 
Appendix D – WaterGEMS Model Output & Schematics for Shortlisted Options 
 
(Records of public consultation completed during this EA Addendum are included in Appendix E). 
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2 WATER SUPPLY ALTERNATIVES 

As identified in the Angus IMP, it is expected that water demand in Angus will increase significantly beyond 
the combined permitted capacity of the three (3) existing wellfields, which are referred to as the Mill 
Street, Centre Street, and Brownley wellfields.  

Additional hydrogeological investigations were carried out by GEI consultants (GEI, February 2024) to 
further evaluate water supply expansion options for Angus. A Workplan and Cost Estimates report was 
also prepared by GEI consultants (September 2024) to support the hydrogeological investigation and re-
evaluation of solutions under this addendum. These final reports have been provided in Appendix B. 

The objectives of the investigation were as follows: 

a) Review existing information to determine whether there is unused capacity within the existing 
supply wells and, if so, estimate that capacity. 

b) Provide a list of alternatives to achieve increased water-taking to meet projected demands. 

Additionally, a technical assessment of water supply and storage was conducted by RV Anderson and 
Associates (RVA) to support the conceptual development of the solutions for Angus. The final report has 
been provided in Appendix C. 

The objectives of this assessment were as follows: 

a) Document the locations of the three (3) existing well facilities (Mill Street, Brownley, and Centre 
Street - McGeorge) through a site visit and condition assessment and analyze the operational 
issues at these facilities that should be addressed in the proposed solutions; 

b) Review local water testing results to determine if additional treatment is required; and, 
c) Develop high-level conceptual solutions for short-listed well supply and storage alternatives. 

The focus of this Addendum is to evaluate viable water supply alternatives which will prioritize 
implementation and provide additional capacity for near-term development in Angus. In order to be 
considered viable, and therefore shortlisted for detailed evaluation, potential solutions must meet the 
following criteria: 

• Option provides a servicing solution which can address water supply capacity concerns within Angus 
in the near-term; 

• Option is not prohibitively expensive (as compared to other options) from either a Capital or 
Maintenance cost perspective; and, 

• Option is not redundant as compared to other considered Options (i.e. clearly inferior to another 
similar Option). 

Six (6) solutions, including two (2) of the three (3) solutions which were shortlisted as part of the original 
IMP have been investigated as part of this IMP Addendum. Option W-4 from the IMP, which involved 
maximizing the use of the current wells for short-term growth through an increase of the permit to take 
water (PTTW), and then connecting to the New Tecumseth Main for ultimate build-out, has not been 
considered in this IMP Addendum. This exclusion is due to the current capacity for expansion being 
allocated to other municipalities, making it difficult for Essa to secure timely or cost-effective capacity 
from this source. Due to the uncertainty of the timing of the Water Treatment Plant upgrade in 
Collingwood to supply additional water and the fact that the “Schedule ‘C’ Class EA for the Raymond A. 
Barker Water Treatment Plant Expansion” only addresses future water demands for the Town of 
Collingwood and its contractual commitments to supply treated water to other municipalities (none of 
which currently exist for Angus), this option is currently not a viable solution for securing additional water 
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supply to meet near-term demands within Angus. We recommend that further investigation occur 
through discussions between municipalities to address any supply deficits beyond what can be obtained 
from existing, replaced, or new wells. Once additional water supply is available through the Collingwood-
New Tecumseth pipeline, this option may be reconsidered in future updates to the IMP; however, it will 
not be further discussed in this Addendum.  

The options considered are summarized below and figures associated with the assessed options and their 
locations relative to one another can be found in Appendix A. 

Option W-1: Maximize water-taking from Mill Street Well 1. The Mill Street wellfield currently consists of 
one (1) high-yield well. The assessment completed by GEI indicates that the capacity of the existing Mill 
Street well could increase to approximately 4,300,000 L/d, approximately 400,000 L/d (10%) more than 
the current permitted amount of 3,927,774 L/d. Additional field testing would be required to confirm this 
additional capacity and support approval applications. Due to its proximity to a closed landfill, it is 
expected that the Ministry of the Environment, Conservation and Parks (MECP) will require a thorough 
assessment of the interaction between the closed waste disposal site and groundwater to confirm no 
migration of contaminants under increased pumping.  

Option W-2: Rehabilitate the Centre Street Wells 2 and 3. The Centre Street wells were installed in 1985, 
and are currently operating at about 30% efficiency compared to 1985. Due to the wells’ proximity to each 
other, it is recommended to increase water taking at one (1) of the wells, to prevent negative interactions 
with each other. Over the long term it is estimated that the well field is capable of contributing an 
additional 335,000 L/d compared to the current permitted water-taking amount. Maintenance of the 
wells (e.g. wire brushing, acid flushing) may be a viable alternative to increase well performance and 
recover lost efficiency. However, due to the artesian conditions of the well field, this may be difficult to 
achieve (see Hydro-G report for details). Gains realized by maintenance are likely less than what would be 
achieved by well replacement. As a result, this option has been dismissed for further evaluation. 

Option W-3: Replace the Centre Street Wells 2 and 3. This option involves the replacement of Centre 
Street Wells 2 and 3, which would facilitate an increase in water extraction at the Centre Street well field. 
Given the age of the existing wells and the decline in their efficiency over time, replacing them presents 
an opportunity to recover lost capacity. New wells would be drilled adjacent to the current wells and will 
be similar in depth and construction as the existing wells, with the exception of the replacement wells 
being constructed with a larger diameter (300 mm) than the existing wells (250 mm). The replacement 
wells would have the potential to increase the extraction rate from 1,296,000 L/d to approximately 
3,196,000 L/d, resulting in an increase of 950,000 L/d from each well. This option was shortlisted for 
further evaluation; however, it is important to acknowledge that the new wells may not fully achieve the 
expected capacity increase. Ongoing assessment will be essential to evaluate their performance and 
ensure adequate water supply. As such, it has been assumed conservatively that only 50% of the potential 
increase will be viable in the near term. 

Option W-4: Maximize water taking from Brownley Well 5. The Brownley well field consists of three (3) 
wells developed over time, with Brownley Well 5 installed in 1994.  The Brownley Well 5 is the smallest of 
the three (3) wells. Well 5 has relatively low permitted water taking compared to Brownley wells 4 and 6. 
Based on the assessment by GEI (Feb 2024), it is estimated that the Well 5 pumping capacity could upgrade 
from its current operating condition of 654,000 L/d to 1,086,000 L/d, an approximate increase of 432,000 
L/d. This equates to a total capacity of the Brownley well site of 4,500,000 L/d.  
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This estimate does not account for the interaction between the Brownley wells; however, it is expected 
the increase at Brownley Well 5 is achievable due to the much more aggressive drawdowns from Wells 4 
and 6. Technical review of this option as part of this addendum revealed a recognized potential for sand 
production at the Brownley well, as observed from the previous occurrences. The expansion of operation 
at the Brownley site introduces significant challenges concerning water quality and supply security. These 
concerns have the potential to affect the operational efficiency and the integrity of associated equipment 
at this location. Additionally, the diameter of the well casing limits the size of the new pump that can be 
installed in the existing well, which would limit the potential capacity increase. Finally, the site lacks 
sufficient space to accommodate the construction of a new well, in lieu of upgrading Well 5. Therefore, 
this option has been ruled out for further consideration at this time. 

Option W-5: Develop a new well (1A) at the Mill Steet Wellfield. Mill Street Well 1 has the highest capacity 
of any of the individual wells currently servicing Angus. This Option would involve investigating the 
potential to add a second well to the site with the aim of achieving a similar water capacity to the existing 
well. If combined with Option W-1, this would double the permissible water taking to a combined 
discharge rate up to approximately 8,800,000 L/d, from the existing 3,927,000 L/d. Based on the 
hydrogeological assessment, it is assumed that the capacity of the new well would be approximately 
4,400,000 L/d. This Option can be explored in tandem with Option W-1, once it has been confirmed that 
there will be no negative impacts from the closed landfill site. Since this Option provides the highest 
potential for additional supply of those explored and can potentially provide the majority of the required 
4.64 MLD of long-term supply required for ultimate buildout, it was shortlisted for detailed evaluation. 

Option W-6: Develop a new well field at a new site. Due to the abundant groundwater resources in the 
Angus area across three (3) existing wellfields, it is expected that there are opportunities to expand 
municipal water supply capacity through the development of a new wellfield. For the purpose of this 
assessment, it is assumed that this new well would be a 10” well at a depth of 40 m. An analysis of available 
records and information for Angus was undertaken to identify potential locations for a new well field. The 
south-west side of Angus on Concession 10 was determined to provide the greatest opportunity for future 
investigations for a new well field. Two (2) locations have been identified: 1) on or near the Circle Pine 
Golf Course west of Concession 10; 2) on the west side of 20th Sideroad off of Concession 10. Based on 
the limits of development in Angus, it may be cost-prohibitive to extend linear infrastructure south to 20th 
Sideroad. The minimum distance to reach one of these proposed sites with new watermain (i.e. to connect 
to the existing water system) is approximately 1.41 km. This Option was shortlisted for evaluation.  This 
option has a number of challenges and uncertainties and it may need to be explored in order to provide 
long-term supply (beyond the supply capacity of existing well expansion). 

Note: Flow values (L/d) and discussion for solutions above are based on the most recent-dated applicable 
aforementioned background reports provided in Appendix B and Appendix C. Where flow values change 
amongst the reports, the most recently dated report supersedes any older-dated reports. 

 Water Supply Options Short List 

The water supply Options shortlisted for detailed evaluation were: 

1) Option W-1: Maximize Water-taking at Mill Street Well 1; 

2) Option W-3: Replace the Centre Street Wells 2 and 3;  

3) Options W-5: Develop a New Well (1A) at the Mill Steet Wellfield; and, 
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4) Option W-6: Develop a New Well Field at a New Site. 

 

Based on the Options presented above, no singular Option will provide the total required additional supply 

capacity needed for the ultimate build-out of Angus. Table 1, which summarizes the capacity 

improvements and timeline of each short-listed Option, is presented below. 

Table 1 Short Listed Water Supply Options Additional Capacity 

Ultimate Buildout Additional Capacity Required: 4,635,000 L/d  

Option Additional Capacity (L/d) Timeline to Approval 

W-1 400,000 2.1 years (25 months) 

W-3 950,000 – 1,900,000 2 years (24 months) 

W-5 4,400,000 2.25 years (27 months) 

W-6 TBD* TBD* 

Total (W1 and W5 may be 
combined) 

4,800,000– 6,700,000; 
+ capacity from W6 

2-5+ Years to implement all 
options (longer for W6) 

Note: Option W-6: Productivity of a new wellfield is dependent on the hydrogeological conditions at that wellfield 

as well as the desired size of the well to be installed. Additional study required to confirm. 

High-level cost estimates were also developed for short-listed solutions. Capital costs are summarized by 

Option in Table 2.  

Table 2: Estimated Costs by Short Listed Option 

Option Capital 

W1  $1,219,500 

W3  $4,653,750 

W5 $2,227,500 

W6 TBD*  
Note: Alternative W6 requires further development to confirm the scope of work and facilities required (ex. pump 

well directly to the distribution system, well discharge on an onsite reservoir with separate high lift pumping station, 

land acquisition requirements, etc.) before a capital cost estimate can be developed. For evaluation purposes It is 

estimated that as a minimum the cost will be similar to W3. 

The proposed long-term strategy for future water supply capacity in Angus necessitates the integration of 

multiple options, as no single option can independently satisfy the community's requirements. A 

prioritized order of implementation to meet near-term servicing needs will be essential in effectively 

addressing the water supply challenges and optimizing the utilization of available resources for 

sustainable growth.  

Considering the need for long-term solutions, the objective is to approach the total required flow of 4.64 

million L/d. We note that the 450 L/d per capita flow allocated to future growth, with a 2.05 peaking factor 

per the IMP represents a conservative estimate for required long-term demand. The purpose of this 
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Addendum is to evaluate the best solutions to approach this ultimate buildout requirement while 

prioritizing near-term growth needs, which are limited by the 870 ERU of residual capacity in the municipal 

wastewater system. Regardless of the solutions prioritized in this Addendum, long term supply may need 

to incorporate additional solutions, following expansion of the wastewater system. 

 EVALUATION CRITERIA 

In order to evaluate the proposed alternative conveyance technologies, each of the Options presented in 
Chapter 2 were assessed with respect to their strengths and weaknesses in terms of the following general 
criteria: 

• Natural Environment Impacts (30%): 
o Impacts of the option to vegetation and wildlife; and, 
o Impacts of the option to surface and/or groundwater quality. 

• Social / Cultural Environment Impacts (20%): 
o Land Use & Archaeological Considerations; 
o Visual landscape and aesthetic impacts of the option;  
o Traffic Impacts (i.e. during construction); and, 
o Interruption to Residents 

• Technical/Operational Considerations (20%): 
o Difficulty to construct or implement the Option relative to other alternatives; and, 
o Efficiency of the Option from an operations and maintenance perspective. 

• Economic Impacts (30%): 
o Capital construction costs associated with the option, including restoration requirements; 
o Long term operational costs for the option;  
o Payment structure, cost recovery options for the Municipality; and, 
o Phasing Flexibility. 

As part of the Class EA evaluation process, options are submitted to a preliminary screening to eliminate 
any option which does not satisfy one or more of these criteria (i.e. options which could clearly not be 
implemented due to prohibitive costs, detrimental environmental effects, or technical infeasibility).  
 
In the case of this Addendum, as no singular Option is anticipated to provide the required additional 
capacity for the ultimate build-out of Angus, the preferred Options for additional exploration were 
determined to be options W1, W3, and W5, with future supply to be explored via W6 once the limits to 
expanding existing sources has been reached. The evaluation process for this Addendum focuses on 
establishing the preferred order of implementation for these solutions. Based on the evaluation criteria, 
the preferred immediate solution was determined to be Option W-5: Develop a new well (1A) at the Mill 
Steet Wellfield. The results of the detailed evaluation completed to arrive at this preferred solution for 
water supply are summarized in Table 3. 
 
Servicing Options were ranked using a colour coded system for each of the above ranked criteria, where 
“green” represented the most preferred concept, “yellow” criteria represented less preferred concepts 
and criteria in “red” represented the least preferred concept. The option which received the most “green” 
rankings became the recommended preferred servicing Option. 
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Option W1 Option W3 Option W5 Option W6
Increase capacity of  Mill Street Well 1 Replace Center Street Well 2 and 3 Construct  Additional Mill Street Well 1A Development of a New Wellfield(s)

Impacts of the option to vegetation,  

wildlife & the Natural Environment
10%

Low to medium impact as the overall area of potential impact would only increase by a small area. All waste materials that 

may be generated during investigations / construction would be removed from site.

Low impact. No increase from what was previously determined would be expected. The replacement wells will be similar in 

depth and construction as the exisiting wells, with the exception that the replacement wells being constucted will have a 

larger diameter than exisiting. All waste materials that may be generated during investigations / construction would be 

removed from site.

Low to medium. The area of potential impact would increase vs. W1 but would provide higher overall supply. All waste 

materials that may be generated during the investigation would be removed from site.

Low to medium, but will require changes to a greenfield site, making this the highest potential impact of all four choices.. 

Higher uncertainty, but part of the requirements of the investigation to gain operational approval would include a detailed 

environmental impact assessment, with potential mitigation measures if required.

Surface/groundwater quality & 

quantity implications
20%

Low impact, but only minimal increase in water supply. Site has highest yield potential. Additional investigation required to 

confirm level of impact (if any) from the former landfill nearby. 

Low impact given this will be a replacement project on an existing site. Flow testing needed to confirm viable yield of 

increase (i.e. 950 m3/d for one well vs.1900 m3/d for both)

Slightly higher potential impact than W1 but provides significantly more supply as site has highest yield potential. 

Additional investigation required to confirm level of impact (if any) from the former landfill nearby,

Likely the highest impact of all four options as groundwater would be coming from an as-yet untapped source (unknown 

yield potential). Additional studies required to confirm.

16.7% 23.3% 22.7% 15.0%

Land Use & Archaeological 

Considerations (Including First 

Nations)

7.5%
Minimal as project is contained to existing, previously disturbed muncipal lands. Additional Study required to determine 

impacts from neighbouring site (former landfill). 
Minimal as project is contained to existing, previously disturbed muncipal lands.

Minimal as project is contained to existing, previously disturbed muncipal lands. Additional Study required to determine 

impacts from neighbouring site (former landfill). 

Archaeological study will be required for any new well site. Higher land use requirement due to creation of an additional 

well site at a new location.

Visual landscape/Aesthetic 

impacts, Traffic impacts & 

interruption to residents

5.0%
Low impacts due to maximizing use of existing systems. No disturbance to new areas. Low to Moderate potential for service 

interruptions during well upgrades.

Low impacts due to maximizing use of existing systems. No disturbance to new areas. Moderate potential for service 

interruptions during well replacement.

Similar impacts to W1, with less potential for service interruptions as this option doesn't require replacement of existing 

systems to bring online. Lowest impact option.
Low to Medium impact, uncertainty introduced due to unconfirmed site location.

Required Intermunicipal 

Agreements & Infrastructure
7.5% No Intermunicipal Infrastructure or Agreements Required. No Intermunicipal Infrastructure or Agreements Required. No Intermunicipal Infrastructure or Agreements Required.

No Intermunicipal Infrastructure required. Agreement likely required with a private land owner depending on final site 

selection.

15.8% 17.5% 17.5% 10.0%

Medium. Requires additional landfill investigation upgradient including drilling and laboratory analyses. Need information 

about site owner and former operations. If testing is successful: May require an upgrade of the pump,  distribution upgrade 

depending on existing capacity, Exiting treatment may require some changes. Replacement or refurbishment of electrical 

components might be required.

Medium to High. This option may require the refurbishment or replacement of the majority of existing equipment and 

electrical supply in the well pumphouse,  A structural condition assessment of the in-ground reservoir to determine if 

refurbishment is necessary. The existing chemical storage room might need to be demolished and reconstructed with brick 

and mortor structure.  Require additional work such as Environmental study impact, additional water quality testing of well 

water, and Additional Discharge works Planning. The diesel generator with an outdoor self-enclosed unit with a sub- base 

fuel tank would be replaced. Water Quality testing would be required to review the water quality of new wells and confirm if 

any additional treatment is needed.

Medium, but with higher ROI potential than other options. Requires additional landfill investigation upgradient including 

drilling and laboratory analyses.  If testing is successful: New pump and infrastructure to connect to the existing system 

would be required.  Water Quality testing would be required to review the water quality of new wells and confirm if any 

additional treatment is needed. Investigating current condition of Mill Street MCC would be required to confirm if 

replacement or/and refurbishment of electrical components are needed.

High. High uncertainty when siting new wellfields with limited previous local investigation, especially for high-production 

municipal wells.  A new pumphouse, pumps, additional system storage capacity, potential treatment systems, and 

potentially extensive distribution infrastructure would be required to connect new wellfield to the larger water system. New 

pump(s) would be required. This option also would likely require a sodium silicate system, and a chlorine contact tank, 

pumping test including well monitoring. 

This option enhances the current capacity from 3,928 m³/d to 4,300 m³/d, resulting in a potential increase in water supply of 

400 m³/d. 

This option increases the current capacity of each well from 1,296 m³/d to 2,246 m³/d, resulting in a combined potential 

increase in water supply of 1900 m³/d, with an initial increase of 950 m³/d assuming conservatively that only one well may 

be increased, subject to testing. 

This option increases the current discharge rate from 3,928 m³/d to a potential maximum of 8,328 m³/d, resulting in a 

potential increase in water supply of 4,400 m3/d. Highest potentail yield. If only 50% of this yield increase is available, it 

would still be more than sufficeint to close the servicing gap between water and wastewater systems, and provide water for 

anticipated near term growth.

Capacity available at the most likely candidate site (1.4 km away from the existing water system) is currently unknown and 

would require field investigations to confirm. This option is viewed as a "long term" solution for further investigation per the 

original IMP, to be explored once all other viable options have been exhausted.

Operation & Maintenance 

Efficiency
5% Minimal changes to O&M burden vs. existing conditions. Slightly higher costs due to higher pumping for additional supply. Minimal changes to O&M burden vs. existing conditions. Slightly higher costs due to higher pumping for additional supply. Slighly higher than W1 due to addition of another well at an existing site, however overall difference is still minimal. Highest maintenance burden of any option due to addition of a completely new well & treatment system in a new location.

15.0% 12.5% 16.0% 7.5%

Low. Once landfill investigation is completed and as long as the results are favourable to support this option, some 

additional site work is required, but it would be expanding on that existing knowledge. A pre-consultation with MECP is 

recommended/required before proceeding with the landfill investigation/characterization. 

Medium. Artesian wells can be more expensive to drill, but replacement is expected to be relatively successful. 

Low to Medium. Once landfill investigation is completed and as long as the results are favourable to support this option, 

some additional site work is required, but it would be expanding on that existing knowledge. A pre-consultation with MECP 

is recommended/required before proceeding with the landfill investigation/characterization. 

High. This option will be expensive to undertake and would likely take a several years to get to the full approval stage. 

There is also a higher uncertainty of success compared to other options, given that the future investigation site has not had 

previous site investigation work completed. 

Low estimated ROI at $3,049 per m3/d of additional water supply. The estimated capital Cost for this option is  $1,219,500. 

Lower estimated ROI of $2,449 per m3/d of additional water supply and relatively high capitcal cost. The estimated capital 

Cost for this option is $ 4,653,750 (based on replacing both wells and the pumphouse).  Capital cost may decrease by 

approximately $1,000,000 if only a single well is replaced, but ROI would also be lower ($3,846 per m3/d of additional 

supply).

Best overall ROI water supply option of $506 per m3/d of additional water supply). The estimated capital Cost for this 

option is $2,227,500. 

Low near term ROI of new water supply. Estimated to have similar costs per m3 to W3 for  installation of new wells, pumps 

and treatment, plus the added cost of connecting to the distribution system. GEI's estimate for the nearest potentially viable 

source would also require 1.41 km of pipe to connect to the existing system.

Long term/operation & 

maintenance cost burden
5% Minimal changes to O&M burden vs. existing conditions. Slightly higher costs due to higher pumping for additional supply. Minimal changes to O&M burden vs. existing conditions. Slightly higher costs due to higher pumping for additional supply.

Slighly higher maintenance burden than W1 due to addition of another well at an existing site, however overall difference is 

still minimal. 
Highest O&M. More costly maintenance due to the addition of an additional physical well site.

Payment structure, cost recovery 

options for Municipality, Phasing 

Priority / Flexibility.

10%

This option is expected to take 25 months, including the 3-month investigation of waste disposal area, a 2-month approval 

process for the Drinking Water Works Permit Amendment, a 2-month Permit to Take Water Amendment, a 2-year updates 

to the Source Water Protection Plan (concurrent with rest of project), and 26 weeks for construction. No agreements are 

required.

This option is expected to take 24 months, including the 2-month approval process for the Drinking Water Works Permit 

Amendment, a 2-month Permit to Take Water Amendment, 2 years for updates to the Source Water Protection Plan 

(concurrent with rest of project), and 52 weeks of construction. No agreements are required.

This option is expected to take 27 months, including the 2-month subsurface investigation, a 2-month approval process for 

the Drinking Water Works Permit Amendment,  a 2-month Permit to Take Water Amendment, 2 years for updates to the 

Source Water Protection Plan (concurrent with rest of project), and 40 weeks of construction. No agreements are required.

The longest lead time is expected due to the reliance on an unconfirmed water source. Preliminary investigations suggest 

that the most viable site for the new wellfield is near the Circle Pine Golf Course, located west of Concession 10, as it is 

situated over a promising water source (thalweg). This location would necessitate approximately 1.41 kilometers of piping 

to connect to the existing infrastructure. As such, it is considered the lowest priority project

20.5% 21.0% 25.7% 13.5%

68.0% 74.3% 81.8% 46.0%

Table 3: Angus IMP Water Supply Options & Rankings

Technical/Operational Considerations (20%)

Overall Ranking:

Evaluation Criteria

Natural Environment Impacts (30%)

Natural Environment Overall Rating

Social / Cultural Environment Impacts (20%)

Social / Cultural Environment Overall Rating

Technical/Operational Considerations Rating

Economic Impacts (30%)

Economic Ranking

Difficulty to construct or implement 

the Option relative to other 

alternatives & additional supply 

provided.

15%

15%
Capital / Construction costs & 

Potential ROI

GREENLAND 8
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3 TASKS REQUIRED TO IMPLEMENT EACH WATER SUPPLY OPTION 

An overview of tasks required to implement each of the proposed solutions is presented below, in order 

of preferred implementation established in the updated evaluation from Table 3. 

Option W5 – New Well at Mill Street Well Field (Highest Priority Option) 

1. Conduct a hydrogeological assessment and Investigation of the former waste disposal area near 

Mill Street wellfield: 

a. Conduct a desktop review of existing information from MECP water well records, Ontario 

Geological Survey publications, and Conservation Authority mapping. 

b. Undertake a subsurface investigation of the waste disposal site area, including drilling shallow 

boreholes and installing nested monitoring wells using sonic drilling methods. 

c. Collect and analyze soil samples, measure static groundwater levels, conduct single-well 

response tests, and sample monitoring wells for contaminants. 

d. Prepare a permit to Take Water application for production well operation.  

e. Pre-consultation and application for Category 2 Permit to Take Water for pumping test. 

Note: It is not expected that the former waste disposal site will create significant issues, as the 

municipality currently draws water from this location; however. the testing will be required for 

the higher supply rate and to ensure public safety.  

2. Drill new well, including permitting and approvals and pumping Tests. Pump tests should likely be 

conducted with the goal of an initial supply expansion consistent with a maximum of 870 ERU, as 

this is the current capacity limit in the Angus wastewater system. 

3. Detailed design and installation of a submersible well pump with a variable frequency drive in the 

Well, utilizing a pitless adapter for the installation, and including additional 

treatment/disinfection as required. 

4. Continue to perform maintenance cleans on Well #1. Check the condition of Well #1, and ensure 

the structure can handle the proposed capacity increase, this may involve casing repairs or 

structural enhancements. 

5. Investigate the current condition of Mill Street MCC and see if replacement and /or refurbishment 

of electrical components are required to support the new well. 

It is noted that prior to beginning production from the new wells, some additional works may be 

required: 

a. Environmental Impact Study:  This may be necessary if the proposed water-taking 

indicates the potential to affect the hydrology of the local wetland areas;  

b. Additional planning for the selection and setup of discharge works for the pumping test; 

and/or, 

c. Additional water quality testing of well water. 
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Option W1 – Maximize Mill Street Well 1 (Second Priority After W5) 

1. Conduct a hydrogeological assessment in the vicinity of Mill Street Well 1 and the former waste 

disposal site, particularly focusing on characterizing stratigraphy and quantifying hydraulic 

connection between the disposal site and Aquifer A3/A4. This will involve: 

a. Drilling of shallow boreholes at the waste disposal site in an attempt to characterize the 

waste material. 

b. Installation or identification of monitoring wells that can be used for aquifer response 

monitoring during the pumping test of Mill Street Well 1. 

c. Completion of pumping tests to verify well performance, aquifer capacity, and 

contaminant migration potential. 

Note: It may be possible to combine or forego some of the work for item, depending on the 

results of investigations completed under Option W5. 

2. Prepare Permit to Take Water application (and the requisite hydrogeological study report) for 

the requested increase. 

3. Undertake a modeling study to revise the Wellhead Protection Areas. 

4. Prepare and submit an application to the MECP for the amendment of the Approved 

Assessment Report and Source Protection Plan, as applicable. 

5. Investigate the current condition of Mill Street MCC and see if replacement and /or 

refurbishment of electrical components are required.  

6. Replace the Well #1 pump with a new 50 L/s submersible pump and motor. 

Option W3 – Replace the Centre Street Wells (Third Priority After W1) 

1. Prepare a Request for Tender to issue to well servicing contractors to construct replacements 

for Centre Street Wells 2 and 3. 

2. Complete follow-up pumping testing to confirm the post-rehabilitation capacity of the wells. 

This should include the installation of monitoring wells to measure influence on the local 

aquifer. 

3. Prepare Permit to Take Water application (and the requisite hydrogeological study report) for 

the requested increase. 

4. Undertake a modeling study to revise the Wellhead Protection Areas 

5. Prepare and submit an application to the MECP for the amendment of the Approved 

Assessment Report and Source Protection Plan, as applicable. 

6. Commission the new Centre Street Wells 2 and 3. 

7. Abandon the original Centre Street Wells 2 and 3 in accordance with Ontario Regulation 903 

It is noted that prior to beginning production from the new wells, some additional works may be 

required: 

a. Environmental Impact Study:  This may be necessary if the proposed water-taking 

indicates the potential to affect the hydrology of the local wetland areas; 
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b. Additional planning for the selection and setup of discharge works for the pumping test; 

and/or, 

c. Additional water quality testing of well water. 

Option W6 – Site and Develop New Well Field(s) (Lowest Priority) 

1. Conduct a hydrogeological assessment of the projected suitable sites. This will involve:  

a. Identify a suitable location for the new well field through desktop studies and 

consultation with the Township. Initial investigations completed as part of the EA 

Addendum suggest potential sites near the Circle Pine Golf Course west of Concession 

10 and/or on the west side of 20th Sideroad off of Concession 10. 

b. Conduct utility locates, well surveys, and pumping tests to evaluate well performance 

and water capacity. 

c. Implement a private well monitoring program and drilling to construct test and 

monitoring wells.  

a. installation of a 6” test well and a 2” monitoring well, each to a depth of approximately 

40 m, for performance testing and monitoring. 

b. Investigation and Impact Assessment.  

2. Prepare Permit to Take Water application (and the requisite hydrogeological study report) for 

the requested construction of new wells. 

3. Construction of a new well facility including at minimum the groundwater well pump, disinfection 

system, potentially sodium silicate system, and chlorine contact tank. Consideration could also be 

given to including a treated water storage reservoir and high lift pumps. 

4. Prepare and submit an application to the MECP for the amendment of the Approved 

Assessment Report and Source Protection Plan, as applicable. 

It is important to emphasize that for any proposed changes in pumping rates or the addition of a new 

well, it should be expected that preparing and submitting the necessary update to the Source Protection 

Plan, followed by approval from the MECP, will take approximately 18 to 24 months. The Source 

Protection Plan revision must be completed and approved by the MECP before operating the pumps as 

planned. The investigation of the waste disposal area must be conducted prior to initiating any work at 

the Mill Street wellfield.  
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4 WATER STORAGE  

Based on the Ministry of the Environment Design Guidelines (2008) and the forecasted populations for 

Angus, to address fire storage and storage capacity for Maximum Daily Demand (MDD), Angus will require 

an additional 4,199 m3 of storage to service the Ultimate Build-Out population. The existing water system 

in Angus is currently beyond 80% operating capacity as shown in Table 4 below, and new storage should 

be provided to support any additional future development. 

Table 4 - Existing Water Storage & Residual Capacity 

Existing Reservoir 
Capacity - m3 

Required Storage  
(Per IMP)- m3 

Residual Capacity – 
(Per IMP) - m3 

Operating Capacity 

6,154 5,144 1,010 83.6% 

The feasibility of Water Storage Options for this Addendum were evaluated on the basis of enhancing 

service levels while also considering the need for significant infrastructure improvements. Following initial 

sensitivity analysis in the systemwide model, a fire flow standard of 100 L/s for existing and future 

residential areas and 200 L/s for commercial and institutional areas was established. This decision was 

made because achieving a 150 L/s standard for all of Angus not technically possible without substantial 

replacements of existing infrastructure, which was previously designed to a much lower (historical) fire 

flow standard of 37 L/s (We also note that the Township Standards have since been revised to 100 L/s for 

single residential units and 150 L/s for Townhouses). This lack of available fire flow in existing areas 

increases the urgency for additional storage prior to proceeding with new development. 

The focus of this Addendum was to evaluate viable water storage alternatives supported by additional 

detailed water system modeling and concept designs for short listed options (see Appendix A for Figures 

and Appendix D for model outputs). The modeling exercise involved strategically placing different storage 

systems within the study area to address shortfalls identified in future conditions. Adjusting parameters 

to determine high-level pressure requirements for pumping and/ or evaluated storage heads was 

essential to arrive at a modeled solution that meets all required flows within the pressure ranges 

recommended by the MECP.  

Six (6) solutions with a single storage tank, and two (2) multi-location options from the original IMP have 

been explored in this IMP Addendum, including the previous preferred solution WS4.   

The long list of alternative water storage Options considered as part of this IMP Addendum is summarized 
below. All storage solutions were assessed under the MDD + fire flow scenario, using the fire flow values 
discussed above. The options considered are summarized below and figures associated with the assessed 
options and their locations relative to one another can be found in Appendix A.  

Option WS1 Storage at a Single Location  

This category of Options involves the construction of a single storage system at a single location to 

provide for the long-term water storage needs of the community. Throughout the modeling exercise for 



Angus Infrastructure Master Plan                                                                                            January 2025 
Class Environmental Assessment Addendum – Water Supply & Storage 

___________ 

GREENLAND  13 

this EA addendum, six (6) options across four (4) potential sites were evaluated for this purpose. These 

are described in detail in the subsections below.  

Option WS-1.1– Additional in-ground Storage at the Mill Street Site 

The Mill Street property currently has two (2) in-ground reservoirs located on the north side of the 

property behind the pumphouse. The in-ground reservoirs have a storage capacity of 2,500 m3 and 902 

m3 (respectively). This Option would involve constructing a new in-ground reservoir with a capacity of 

4,200 m3 next to the existing cells. Under Maximum Daily Demand (MDD) and Average Daily Demand 

(ADD) scenarios, three existing Duty pumps of 15 l/S at 53 Total dynamic head (TDH) is used providing 

discharge HGL of 253.47 m (Assumed the tank is at 100% capacity). The pressures range for this option 

under MDD and ADD is 469-641 Kpa (68-93 psi). Also, an existing fire pump of 106 L/s at 42 m TDH is used 

that provides 253.41 discharge HGL (assuming the tank 100% full) for the Fire flow scenario. During the 

Fire Flow Scenario, all three duty pumps are turned on. The pressure ranges during the fire flow scenario 

are from 140-552 Kpa (20-80 psi). The pressure in MDD and ADD and Fire Flow Scenarios are within the 

maximum and minimum allowable pressure range in accordance with MECP standards. The modeling 

exercise for this servicing strategy indicates that it is a feasible solution, but it will necessitate some 

watermain upgrades (approximately 2,508 m) to ensure the required pressure ranges and fire-flows are 

met in all areas. This Option was considered viable and a concept design was prepared in support of this 

EA Addendum to assist with the evaluation process. 

Option WS-1.2 –Additional Elevated Storage at the Mill Street Site  

This Option includes the construction of a new elevated storage tank with a capacity of 4,200 m3 adjacent 

to the existing reservoir and pumphouse on the south side of the Mill Street site. At a HGL of 262.40 m 

(assumed tank is at 100% full), under MDD and ADD scenarios, the pressure range for this option is 524-

690 kpa (76-100 psi), while for the Fire flow scenario, it is 140- 607 Kpa (20-88).  The pressure is within 

the maximum and minimum allowable pressure range in accordance with MECP standards. The modeling 

exercise for this servicing strategy indicates that it is a feasible solution, but it will necessitate some 

watermain upgrades (approximately 2,155 m) to ensure the required pressure ranges are met in all areas. 

Option WS-1.3 –Additional Elevated Storage at the Brownley Site 

In this Option, the proposed elevated tank is situated in the southeast study area, where the ground 

elevation is 203 m. The storage tank volume is the same as the previous Options. At a HGL of 262 m 

(assumed tank is at 100% full), under MDD and ADD scenarios, as well as fire flow scenarios, the pressure 

range falls within the allowable range based on the MECP standard:  542-689 Kpa (78-99 psi) and  140- 

545 Kpa (20-79 psi) , respectively. The modeling exercise for this servicing strategy suggested it as a 

potentially feasible solution, although it would require some watermain upgrades (approximately 2,056 

m).   Technical review of the Brownley site and facilities indicated a lack of adequate space on the current 

property for additional water storage. As such, this Option was dismissed from further evaluation. 
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Option WS-1.4 –New Storage at a Greenfield Site (South Angus) 

The Option includes the construction of a new elevated storage structure with a capacity of 4,200 m3 at a 

new site in southern Angus. This option is similar to WS1.2; however, would require land acquisition and 

additional associated background studies before proceeding. At a HGL of a 264 m (assumed tank is at 

100% full), the pressure range for this Option is 534-692 Kpa (77-100 psi) under MDD and ADD scenarios 

and 140-552 Kpa (20-80 psi) under the fire flow scenario.  The pressure range is within the allowable 

pressure range (MECP). The modeling exercise for this Option suggests it is a feasible solution and it was 

carried forward for detailed evaluation. This site was selected due to its slightly higher elevation of 

approximately 201 m and the associated potential to reduce watermain replacement requirements using 

an elevated tank, and as such, no ‘in-ground’ option at this site was explored in detail.  The amount of 

watermain replacement required under this option to meet fire flow of 100 L/s in all areas would be 

approximately 1,879 m. 

Option WS-1.5 –New Storage at the Greenfield site (Northeast Angus) 

This Option includes an elevated tank located in Northeast Angus, where the ground elevation is 189 m. 

At a HGL of a 259 m (assumed tank is at 100% full), the pressure range for this option is 462-683 Kpa (67-

99 psi) under MDD and ADD scenarios and 140-490 Kpa (20-71 psi) under the fire flow scenario.  The 

pressure range is within the allowable pressure range (MECP) but the amount of watermain replacement 

required (approximately 2,417 m3) is higher compared to other Options. As this Option is effectively an 

inferior version of WS-1.4, with similar land acquisition requirements and associated unknowns, which 

might preclude this Option from being implemented in a timely manner, it was not carried forward for 

detailed evaluation, and no in-ground option for this site was explored. 

Option WS-1.6 –Additional Elevated Storage at the Centre Street 

The elevated tank is proposed in the Northeast corner of Angus, close to the Centre Street wells, where 

the ground elevation is 196.6 m. The storage tank volume is the same as previous Options. At a HGL of a 

266.6 m (assumed tank is at 100% full), under MDD and ADD scenarios, the pressure range for this option 

is 462-683 Kpa (67-99 psi) and 140-627 Kpa (20-91 psi) under the Fire flow scenario. Similar to Option 

WS1.2, the pressure range is within the allowable pressure range (MECP). The modeling exercise for this 

option suggests it is a feasible solution. However, it is noted the amount of watermain  

replacement required (approximately 2,547 m3) is higher compared to other Options. The Centre Street 

site also currently lacks sufficient space on its property to accommodate additional water storage. As a 

result, this Option has been dismissed for further evaluation. 

IMP Option WS3 - New Storage at Two (2) Locations  

This Option involves constructing two (2) new storage facilities at multiple locations. Three (3) areas close 

to the existing wells (Mill, Centre, Brownley) in Angus were evaluated.  However, after a thorough 

examination, it was determined that options involving two (2) tanks located in different areas would not 

be feasible. Despite the potential benefits, such as reduced pipe upgrade requirements to meet a 

minimum 100 L/s fire flow, the high capital and maintenance costs associated with these configurations 
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make this Option impractical. Furthermore, upon closer scrutiny during this addendum process, it is 

evident that implementing multiple tanks does not offer significant observable benefits in terms of 

operational efficiency or effectiveness and two of the sites considered for potential use under a multi-

tank option in the IMP (Brownley and Centre St) did not have sufficient space to facilitate the required 

expansion. Therefore, this Option was not considered a viable solution and was eliminated for the purpose 

of this study. 

IMP Option WS4 - New Storage at Three (3) Locations  

This servicing strategy involves the construction of three (3) new tank facilities. Similar to Option WS3, the 

tanks were proposed to be located primarily on existing municipal well sites. As with the two (2) tank 

Option, due to the operation and maintenance cost and technical limitations, primarily physical space to 

accommodate storage at two (2) of the existing well sites, this Option was not considered a viable solution 

and was eliminated from further detailed evaluation for the purpose of this study.   

It should be noted that this Option was considered the preferred storage solution under the original IMP. 

The elimination of this Option following additional technical review is one of the reasons why this project 

has been completed as an EA Addendum.  

 Water Storage Options Short List 

The water storage options shortlisted for detailed evaluation were: 

5) Option WS-1.1.: New in-ground Storage at the Mill Street Site; 

6) Option WS-1.2: New Elevated Storage at the Mill Street Site; and, 

7) Option WS-1.4: New Storage at a Greenfield site (South of Angus)  

Table 5, which summarizes the capacity improvements and timeline of each short-listed Option, is 

presented below. 

Table 5 Water Storage Options Additional Storage 

Additional Storage Required: 4,199 m3  

Option Additional Storage (m3) Timeline to Approval  

WS-1.1: New in-ground Storage 
at the Mill Street Site 

4,200 2.5 years (31 months) 

WS-1.2: New Elevated Storage 
at the Mill Street Site  

4,200 2.25 years (26 months) 

WS-1.4: New Storage at a 
Greenfield Site (South of 
Angus) 

4,200 2.25 years + Unknown Land 
Acquisition Time 

 

High-level cost estimates were also developed for short-listed solutions. Capital costs are summarized by 

Option in Table 6.  
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Table 6: Estimated Costs by Option 

Option Capital 

WS-1.1: New in-ground Storage at 
the Mill Street Site  

$10,485,125 

WS-1.2: New Elevated Storage at the 
Mill Street Site  

$11,876,750 

WS-1.4: New Storage at a Greenfield 
Site (South of Angus) 

$11,876,750 + Land & TBD Costs 

 

 Evaluation of Water Storage Options 

While the evaluation of water supply Options for the Addendum was primarily focused on prioritizing the 

numerous supply Options required to address the original IMP problem statement, the evaluation of 

storage options was completed in the spirit of the traditional Class EA process to arrive at a single 

preferred solution for water storage (given the elimination of multi-tank options during the short-list 

screening). The evaluation criteria used to evaluate shortlisted Water Storage Options were as follows: 

• Natural Environment Impacts (30%): 

• Impacts of the option on vegetation, wildlife, and the natural environment; and, 

• Surface and groundwater quality and quantity implications. 

• Social/Cultural Environment Impacts (20%): 

• Land use and archaeological considerations (including First Nations);  

• Visual landscape and aesthetic impacts; and, 

• Traffic impacts and interruption to residents. 

• Technical/Operational Considerations (20%): 

• Difficulty to construct or implement the Option relative to other alternatives;  

• Water supply security; and, 

• Operation and Maintenance Efficiency. 

• Economic Impacts (30%): 

• Capital construction costs;  

• Long-term operation and maintenance cost burden; and, 

• Payment structure, cost recovery options for Municipality, phasing, and flexibility. 
 

As previously mentioned, all three (3) Options require upgrades to existing watermain to ensure the 

necessary pressure levels are maintained throughout all areas at a minimum fire-flow of 100 L/s in existing 

residential areas. The lengths of pipe upgrades needed for Options WS1.1, WS1.2, and WS1.4 are 2,508m, 

2,155m, and 1,879m, respectively. For this study, the pipe upgrades for each Option have been 

categorized as high-priority and lesser-priority tasks. Pipes that can provide more than 80% of the required 

fire flow (>80 L/s) are considered low priority. Conversely, pipes providing less than 80% of the required 

fire flow (<80 L/s) are considered high-priority upgrades. With this prioritization, the required pipe 

upgrades for WS1.1, WS1.2, and WS1.4 are reduced to 1,470 m, 1,332 m, and 1,188 m, respectively. We 

note that these priority areas still meet or exceed the previous Township standard of 37 L/s and upgrades 
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to these pipes will not necessarily be needed to support new development; however, additional storage 

volume will be required given the current storage volumes are beyond 80% of the required storage under 

existing conditions. 

Furthermore, site visits for existing systems and detailed modeling assessments were conducted for this 

Addendum to evaluate the feasibility of these single tank options, including interim scenarios where tanks 

were only 50% full (which would reduce maintenance issues associated with building a tank for full 

buildout as opposed to a phased approach with multiple storage systems). The modeling assessment 

confirmed that all Options would still function effectively under these conditions. 

Based on the evaluation criteria presented herein, the preferred solution was determined to be Option 

WS-1.2.  

The detailed evaluation process completed to arrive at this preferred solution for Water Storage is 

summarized in Table 7. 



Angus Infrastructure Master Plan

Class Environmental Assessment Addendum - Water Supply Storage
January 2025

Servicing Strategy WS-1.1 Servicing Strategy WS-1.2 Servicing Strategy WS-1.4
Additional in ground resevoirs at the Mill Street Site New Elevated Storage at the Mill Street Site New Elevated Storage at a Greenfield Site (South of Angus)

Impacts of the option to vegetation,  

wildlife & the Natural Environment
15.0%

Low. No increase from what was previously determined would be expected. All waste materials that may be generated during 

the investigation would be removed from the site.

Low. No increase from what was previously determined would be expected. All waste materials that may be generated during 

the investigation would be removed from site.

High. Higher uncertainty, but part of the requirements of the investigation to gain operational approval would include a detailed 

environmental impact assessment, with potential mitigation measures if required.

Surface/groundwater quality 

implications
15.0%

Minimum impact expected except for construction dewatering. Potential of impacts due to watermain replacements. Most WM 

replacement requirements of all Options.

Minimum impact expected except for construction dewatering. Potential of impacts due to watermain replacements. Less WM 

replacement requirements than WS1.1.

Potentially less WM replacement requirments than Option WS-1.2 but higher uncertainty given need to complete site selection 

and related investigations.

25.0% 30.0% 15.0%

Land Use & Archaeological 

Considerations (Including First 

Nations)

7.5% Minimal as project is contained to existing, previously disturbed muncipal lands & ROW's Minimal as project is contained to existing, previously disturbed muncipal lands & ROW's More impact potential and archaeological studies required due to a new, undeveloped property being used for solution. 

Visual landscape/Aesthetic impacts, 

Traffic impacts & interruption to 

residents

7.5%

Minimal visual or traffic impacts due to current Mill St. location being somewhat remote, and no above ground storage. 

Potential for interruption to residents due to WM replacement requirements and potential need to take existing storage offline 

to connect new storage.

Slightly more visual impact due to the above ground reservoir. Less impact to residents due to using a separate storage 

system vs. augmenting existing, and less WM replacement requirements than WS-1.1.

Potential for interruption to residents due to WM replacement requirement. Some uncertainty on visual / traffic impacts, subject 

to ultimate site selection, but likely similar to WS-1.2.

Required Intermunicipal Agreements 

& Infrastructure
5.0% No Intermunicipal Infrastructure or Agreements Required  No Intermunicipal Infrastructure or Agreements Required  No Intermunicipal Infrastructure, but Agreements may be Required for acquisition of a new storage site.

17.5% 18.5% 11.3%

Difficulty to construct or implement 

the Option relative to other 

alternatives

15%

Medium. Expanded fenced perimeter & site works required to cover the area of expansion. Approximately 2,663 l.m. of 

watermain upgrades will be required to ensure fire flows >100 L/s in appropriate pressure ranges for all areas.  This option will 

require an amendment to the Drinking Water Works Permit for the addition of a reservoir. 

Medium. Expanded fenced perimeter required to cover the area of expansion. This option will require a paved driveway. 

Approximately 2,157 l.m. of watermain upgrades will be required to ensure fire flows >100 L/s in appropriate pressure ranges 

for all areas. This option will require an amendment to the Drinking Water Works Permit for the addition of a reservoir.

Similar to Option WS1.2 but with added requirement to complete field investigations, and associated uncertainties.  This option 

will require an amendment to the Drinking Water Works Permit for the addition of a reservoir. Approximately 2,078 l.m. of 

watermain upgrades will be required to ensure fire flows >100 L/s in appropriate pressure ranges for all areas. With internal 

WM on the propoerty, the total WM installation requirement is likely similar to or slightly higher than Option WS1.2.

Operation & Maintenance Efficiency 5%
Inspections and cleaning every few years to check for cracks and/or remove iron/manganese deposits. More burden on 

pumping systems under this option vs. an elevated tank which provides static pressure.

Overcoating of exterior and re-touching of interior at year 10 & full recoating in at year 25. Due to the elevated tank, this option 

will have less maintenance overall than WS1.1 which relies more heavily on the existing pumps to deliver flow and pressure to 

the system.

Maintenance will be similar to WS1.2.

12.5% 19.0% 11.5%

Capital/construction costs 15% The estimated Capital Cost is $ 10,485,125. The estimated Capital Cost is $ 11,876,750. 

Minimum Capital cost of $11,876,750 as it would utilize the same technical solution as WS1.2 at a different location. This option 

will incur additional costs vs. WS1.2 related to land acquisition, connection to the existing system (100-200 l.m. of additional 

pipe) and background studies (i.e. Environmental, Archaeological)

Long term/operation & maintenance 

cost burden
5%

Minimal maintenance requirements other than inspections and cleaning every few years to check for cracks and/or remove 

iron/manganese deposits. More burden on pumping systems under this option vs. an elevated tank which provides static 

pressure. Higher associated energy cost.

Overcoating of exterior and re-touching of interior at year 10 & full recoating in at year 25. Due to the elevated tank, this option 

will have less maintenance overall than WS1.1 which relies more heavily on the existing pumps to deliver flow and pressure to 

the system.

Maintenance will be similar to WS1.2.

Payment structure, cost recovery 

options for Municipality, Phasing 

Priority & Flexibility.

10%

Good flexibility given the project is on existing municipal lands - Estimated time to construction: 7 months. This option is 

expected to take a total of 31 months, with 3 months for required approvals including Site Plan Approval, DWPP amendments 

& Construction Permit to Take Water.

Good flexibility given the project is on existing municipal lands - Estimated time to construction: 7 months. This option is 

expected to take a total of 26 months, with 3 months for required approvals including Site Plan Approval, DWPP amendments 

& Construction Permit to Take Water.

Least flexible and longest lead time to a shovel ready solution as agreements would need to be made with private owners in the 

required pressure zone - timing to achieve this is unknown.

24.2% 24.0% 14.8%

79.2% 91.5% 52.6%

Table 7: Angus IMP Water Storage & Fire Flow Alternative Servicing Strategies

Natural Environment Impacts (30%)

Social / Cultural Environment Impacts (20%)

Technical/Operational Considerations (20%)

Economic Impacts (30%)

Overall Ranking:

Evaluation Criteria

Natural Environment Overall Rating

Social / Cultural Environment Overall Rating

Technical/Operational Considerations Rating

Economic Ranking

GREENLAND 17
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5 TASKS REQUIRED TO IMPLEMENT EACH STORAGE OPTION 

An overview of tasks required to implement each of the proposed short-listed water storage solutions is 

presented below and was factored into the evaluation process. 

Option WS-1.1 – New In-Ground Storage at the Mill Street Site 

1. Construct a cast-in-place concrete reservoir, divided into two isolatable cells, with a total 

storage capacity of 4,200 m³, including excavation and backfill. 

2. Install yard piping connections with isolation valves to link the existing in-ground reservoir cells 

to the new reservoir cell. 

3. Expand the fenced perimeter to encompass the newly constructed area. 

4. Complete site restoration with topsoil, sod, and/or terraseeding. 

Option WS-1.2 – New Elevated Storage at the Mill Street Site 

1. Construct an elevated water storage tank with a total capacity of 4,200 m³. 

2. Install yard piping connections with isolation valves to link the elevated tank to the distribution 

system. 

3. Expand the fenced perimeter to include the area of the new expansion. 

4. Restore the site with topsoil, sod, and/or terraseeding. 

5. Construct a paved driveway for site access. 

Option WS-1.4 – New Storage at a Greenfield site (South of Angus)  

1. Construct an elevated water storage tank with a total volume of 4,200 m³. 
2. Install yard piping connections with isolation valves to connect the elevated tank to the 

distribution system. 
3. Expand the fenced perimeter to cover the newly developed area. 
4. Complete site restoration with topsoil, sod, and/or terraseeding. 
5. Install a paved driveway for improved access. 

6 IMPLEMENTATION STRATEGY 

Following completion of the relevant stages of the EA process (i.e. the IMP and this Addendum), projects 

associated with the preferred Solutions for water may proceed to the Implementation Stage of the Class 

EA Process (Phase 5). This Chapter outlines a recommended strategy for implementation of the preferred 

solutions, including required projects and their associated Class EA Schedules, additional study 

requirements, and necessary infrastructure approvals; Project phasing recommendations; Opinions of 

probable project capital costs; and, Potential impacts and mitigation and monitoring requirements to 

facilitate project implementation. Much of this information has also been presented in earlier sections of 

this EA Addendum Report. 

In addition to meeting the intent of a Schedule ‘B’ Class EA process (addressed via the IMP and updated 

via this Addendum report), projects and approval requirements associated with the recommended 

preferred Options will generally include a number of additional approvals from regulatory agencies such 
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as the Ministry of the Environment, Conservation and Parks (MECP) and the Nottawasaga Conservation 

Authority (NVCA) as listed within this section. 

 Consideration of Plans and Policies – Provincial Policy Statement 

The proposed solutions outlined in the Angus IMP Addendum are consistent with the goals of the 

Provincial Policy Statement. Specifically, the evaluation process completed to arrive at the IMP solutions 

align with the guidelines of PPS Chapter 3 and proposed solutions align with the preferred form of 

servicing (i.e. Municipal Services) outlined in PPS Section 3.6.2. 

The proposed solutions will also allow for timely infrastructure growth to support housing expansion 

within existing municipal boundaries, in accordance with established municipal land use planning policies 

and PPS Chapter 2. Consultation processes followed as part of this EA Addendum were also consistent 

with both MECP and PPS guidelines and the MEA Class EA Process. See Appendix E for detailed 

documentation of the public consultations completed as part of this EA Addendum. 

 Water Servicing Project Infrastructure Approvals 

The recommended preferred water servicing solutions selected as part of this Addendum are generally 

categorized as Schedule ‘B’ Projects, and as such may proceed to implementation. Class EA and 

infrastructure approval requirements for water servicing projects associated with water supply and 

storage options are summarized in Table 8. 
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Table 8: Water Supply and Storage Project Class EA Schedules and Approval Requirements 

Project Description Class EA Schedule & Study 
Requirements 

Required Agency Approvals 

 
 

Water Supply Increase - 
New Mill St. Well 1A 

Eligible for screening or Schedule B. 
Requires Hydro-G capacity testing 

and Environmental Studies 
associated and neighbouring 

former Landfill. 

MECP Permit to Take Water (PTTW) 
amendment for the addition of a new 

well, Drinking Water Works Permit 
amendment for the addition of a new 
well, and a Section 34 amendment for 

Source Water Protection Plan. 

Water Storage - Elevated 
Storage Tank at Mill 

Street Site 

Schedule B Project (IMP + This 
Addendum)  

Drinking Water Works Permit (DWWP) 
Amendment for the addition of 

a storage. 

Existing Watermain 
Upgrades (Various 

Locations) 

This Option would be exempt from 
the EA Act based on the MCEA, 

2023. 

DWWP Amendment for addition of 
watermain. NVCA Permits depending 

on area. 

Water Supply Increase - 
Additional Mill St. Well 

Capacity 
Not suggested for near-

term implementation 

Exempt from the EA Act based on 
the MCEA, 2023. Requires Hydro-G 
capacity testing and Environmental 

Studies associated and 
neighbouring former Landfill. 

MECP PTTW amendment for the 
addition of a new well, DWWP 

amendment for the addition of a new 
well, and a Section 34 amendment for 

Source Water Protection Plan. 

Water Supply - Centre 
Street (McGeorge) Well & 
Pumphouse Replacement 
Not suggested for near-

term implementation 

Eligible for screening or would 
require a Schedule B class EA (IMP 
+ Addendum). Requires Hydro-G 

testing and study for increased well 
supply. 

MECP PTTW amendment for the 
addition of a new well, DWWP 

amendment for the addition of a new 
well, and a Section 34 amendment for 

Source Water Protection Plan. 

Water Supply - New well 
Field in Angus area  

 
Not suggested for near-

term implementation 

Requires a Schedule B Class EA 
(IMP + Addendum). Requires 

archaeological, hydro-g, 
geotechnical and environmental 

studies to support work at 
proposed site(s).  

MECP PTTW amendment for the 
addition of a new well, DWWP 

amendment for the addition of a new 
well, and a Section 34 amendment for 

Source Water Protection Plan. 

 

 Preferred Servicing Option Project Capital Costs (Near-Term Implementation) 

The preferred near-term water servicing solutions (Option W5 and Option WS-1.2) will generally include 

increasing the capacity of Angus’ water supply through the addition of a new well at Mill Street with an 

estimated capacity of 4,400 m3/d (approximately 1,590 equivalent residential units of capacity), and 

constructing a single elevated storage system at the Mill Street site (approximate capacity of 4,200 m3 for 

the 25-year buildout, filled to 50% for maintenance purposes until additional capacity is required).  

Table 9 summarizes the anticipated OPC for each project associated with the preferred water servicing 

solution. Preliminary studies (hydrogeological investigation) have been included within the proposed 

capital costs.  
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Table 9: Opinion of Probable Capital Costs – Water Projects 

Project Description Opinion of Probable Capital Cost 

Option W5 - Construct Additional Mill Street Well 1A (incl. 
hydrogeological & environmental testing/studies) 

$  2,227,500 

Option WS 1.2 - Construct New, Elevated Storage Tank at 
Mill Street Site (Cost does not include WM Upgrades to 
correct fire flow deficiencies in existing developed areas) 

$11,876,750 

Note: OPC’s presented herein include design, approvals, additional background studies and/or monitoring programs. 

However, costs associated with land acquisition (if required) or legal fees are not included. High level OPC for 

correction of existing watermain deficiencies to support fire flow standards is estimated to be approximately $ 

2,157,000. The Township should consider further investigation & prioritization of work in existing areas as part of 

their asset management / capital replacement program.  

We also note that while OPC’s for other options were developed for evaluation purposes, given that the 

water supply evaluation for this Addendum was primarily based on prioritization of near-term projects, 

only Option W5 has been presented above, as it will provide sufficient capacity (approximately 1,590 ERU) 

up to at least the limits of the current wastewater treatment system, which has a residual capacity of 

approximately 870 ERU.   

While other assessed supply Options may need to be explored for future capacity beyond this threshold 

(listed in Table 8 as Not suggested for near-term implementation), we anticipate that associated costs will 

likely increase by the time these additional supply Options need to be investigated in more detail (i.e. 

following a Schedule ‘C’ Class EA for the WWTP and expansion of the WWTP beyond its current capacity 

limits, per the IMP).  

In other words, implementation of these two (2) projects will close the ‘residual capacity’ gap between 

the Angus water and wastewater systems and provide additional servicing capacity to support 

approximately 870 ERU of additional development in the near term, with further water and storage 

capacity available for at least 720 further ERU, once future wastewater capacity upgrades outlined in the 

IMP are completed. 

 Project Mitigation and Monitoring  

Mitigation of potential impacts and monitoring the effectiveness of mitigation measures during and 

following implementation is a critical step of any Class EA Process. The following subsections provide 

recommendations for mitigation strategies pertaining to both near and long-term impacts, as well as 

associated recommendations for environmental monitoring.  

The environmental impacts of the Recommended Preferred Water Servicing Strategies can be minimized 

through the implementation of a mitigation and monitoring strategy. For example, the water storage 

should be constructed outside of environmental protection zones, in an area that is currently undeveloped 

but minimizes removal of existing vegetation. Routine inspections during the construction phases of all 
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projects associated with the preferred Solution will need to be carried out to ensure adherence to design 

specifications. 

One of the main implementation considerations for water projects is the development and execution of 

a detailed hydrogeological investigation to allow for the proper collection of monitoring data to confirm 

capacity and support the expansion of the Township’s current PTTW for Angus in accordance with the 

recommended preferred water supply solution (Option W5). 

A summary of potential impacts and proposed mitigation strategies associated with the preferred water 

servicing solutions is provided in Table 10. 

 

  

Table 10: Water Supply, Distribution, and Storage Project Impacts and Mitigation 

Potential Impact Mitigation Strategy 

Traffic and Interruption 
to Local Residents 

• Affected property owners will be notified in advanced as to construction 
schedule and duration. 

• Consultation with MTO, the County of Simcoe, local utilities, local school 
boards and the Township may be required during construction period. 

• Proposed solution minimizes impacts by limiting work to existing 
municipal properties/sites as much as feasible and avoids solutions that 
require existing systems to come offline for long periods of time. 

Dust, Noise and 
Vibration 

• Construction operations will be restricted to the day time period; in 
addition, the contractor will be required to meet local noise by-laws. 

• Dust control will be implemented throughout construction. 

Visual Impact 
• The specific locations and types of expanded storage will be finalized in 

the detailed design, and will consider minimizing visual impacts. 

Sediment and Erosion 
Control 

• Sedimentation and erosion control strategies will be developed for each 
individual site prior to construction. 

Removal of Vegetation 

• Recommended solution minimizes vegetation/tree removal by utilizing 
previously disturbed existing municipal lands as much as possible for the 
proposed solutions. 

• Vegetation removal will be considered in the locating of expanded water 
storage 

Aquifer and Aquatic 
Habitat Monitoring 

• Detailed hydrogeological investigation and pre-consultation with MECP is 
proposed at the outset of these projects, including confirmation of 
capacity and water quality testing. 

• Baseline hydrogeological and aquatic ecosystem (as needed) monitoring 
data should be collected prior to additional development  

• Monitoring should continue in accordance with recommendations of the 
initial hydrogeological investigation 
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7 PUBLIC CONSULTATION 

Public consultation is an important part of any Class EA Process, and consultation with the affected public 

has been carried out throughout all stages of the Angus IMP.  Notices associated with the process have 

been provided in Appendix E-1, with copies of all presentations provided in Appendix E-2.  

A record of all comments received from members of the public and from relevant approvals agencies can 

be found in Appendix E-3. 

The circulation list for notices was updated from the original IMP contact list, based on responses received 

from outreach from the original project, and changes in contacts at relevant agencies or Indigenous 

Communities. 

 Notice of Commencement 

The Notice of Study Commencement (NOSC) was posted on the Township’s website 

(http://www.essatownship.ca) 10 August 2023. A copy of the NOSC can be found in the Public 

Consultation Record (Appendix E-1). 

 Public Information Centre (PIC) No. 1 

A notice of the Public Open House (PIC) No. 1 was published on the Township’s website, and through 

email to local stakeholders, relevant agencies and Indigenous Communities two weeks prior to the hosting 

of the PIC. The Notice for PIC No. 1 is provided in Appendix E-1. 

PIC No. 1 was held on 21 November 2024, virtually. Two (2) presentations were held to provide the public 

multiple opportunities to attend. A total of eleven (11) people attended. The purpose of the meeting was 

to present: 

• The Class EA process; 

• A summary of the Angus IMP solutions; 

• The purpose of the Class EA Addendum;  

• The updated evaluation of water supply, distribution and storage and disposal alternatives; and,  

• The next steps in the project and the Class EA process. 

The PIC No. 1 presentation slides, are provided in Appendix E-2. The public and review agencies had the 

opportunity to review the Class EA material and provide input on the information provided to date. The 

presentation slides were made available online via the Township website and email addresses for project 

representatives were provided so attendees could provide comments or queries. 

No comments or queries from members of the public were received following PIC No. 1. Copies of received 

acknowledgments in response to the distributed notice are provided in Appendix E-3. The Notice of PIC 

was emailed to an updated list of local stakeholders, provided for the Angus IMP, including agencies and 

First Nations groups. Follow up calls were completed in early January, 2025. 

http://www.essatownship.ca/
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 Notice of Addendum 

The Notice of Addendum for the Angus Infrastructure Master Plan Class Environmental Assessment 

Addendum – Water Supply and Storage was published on 05 January 2025.  

The notice was published on the Township’s website and emailed to a provided list of local stakeholders 

(including PIC attendees/respondents) including agencies and Indigenous communities. Additional 

communications, including a phone call and follow up email were also completed for Indigenous 

stakeholders. No comments were received in writing or verbally in response to the additional outreach. 

A copy of the Notice of Addendum is provided in Appendix E-1. All comments received are included in 

Appendix E-3.  
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8 CLOSURE 

Based on the foregoing information, Greenland has concluded via the evaluations presented in this EA 
Addendum report that Option W5 and Option WS-1.2 (see Appendix A) are the preferred servicing 
alternatives to address near-term growth in Angus, while also providing the first concrete steps towards 
the anticipated 25-year development horizon of the IMP.  

The preferred solution will provide cost effective water supply capacity for up to 1,590 ERU (870 ERU of 
which could proceed before WWTP upgrades) and will close the servicing gap between the water and 
wastewater systems, while also meeting the 25-year study horizon storage requirements and improving 
deficient fire flows through the static pressure provided by the elevated tank. Future upgrades to deficient 
watermain will also improve these issues further. These upgrades should be prioritized based on the areas 
highlighted in Appendix D. We note that the watermain upgrades can be completed separately from the 
supply and storage upgrades. 

We trust that the findings of this IMP Addendum are satisfactory. Please do not hesitate to contact the 
undersigned with any questions or if you require clarification to the analysis presented herein.  

We look forward to proceeding with the next steps of this important project. 

Yours truly, 

GREENLAND INTERNATIONAL CONSULTING LTD. 

    

 
Kirsten McFarlane, B.Sc.    Josh Maitland, P.Eng.     
Project Coordinator    Project Manager, EA Coordinator   
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4472 - Angus EA Addendum

W1 - Increase Mill St. Well #1 Capacity

October 28, 2024

TASK DESCRIPTION ESTIMATED 

COST
DESIGN TASKS

Investigation of Waste Disposal Area near Mill 

Street Wellfield
105,000.00$        

Source Water Protection Updates (Assumes 

existing groundwater model not available)
150,000.00$        

Engineering Design and Contract Administration 76,000.00$          

Design Subtotal 331,000.00$        

CONSTRUCTION TASKS

Pump Testing, reporting and permitting 

(Allowances: Commissioning/Re-Commissioning 

costs)

93,500.00$          

Construction of electrical upgrades for new well 

pump
551,100.00$        

Construction Subtotal 644,600.00$        

SUBTOTAL 975,600.00$        

25% Contingency (Design and Construction) 243,900.00$        

TOTAL W1 OPTION 1,219,500.00$   

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

W3 - Replace Centre St. Wells #2 and #3

October 28, 2024

TASK DESCRIPTION ESTIMATED COST

DESIGN TASKS

Source Water Protection Updates (Assumes 

existing groundwater model not available)
150,000.00$               

Engineering Design and Contract Administration 526,000.00$               

Design Subtotal 676,000.00$               

CONSTRUCTION TASKS

Construction of Replacement Groundwater 

Wells, including engineering and allowances
1,430,000.00$            

Construction of refurbishment of existing 

pumphouse and replacement of chemical 

storage facility

1,617,000.00$            

Construction Subtotal 3,047,000.00$            

SUBOTAL 3,723,000.00$            

25% Contingency (Design and Construction) 930,750.00$               

TOTAL W3 OPTION 4,653,750.00$         

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

W5 - Construct Additional Mill St. Well #1A

October 28, 2024

TASK DESCRIPTION ESTIMATED 

COST
DESIGN TASKS

Investigation of Waste Disposal Area near Mill 

Street Wellfield
105,000.00$        

Source Water Protection Updates (Assumes 

existing groundwater model not available)
150,000.00$        

Engineering Design and Contract Administration 97,000.00$          

Design Subtotal 352,000.00$        

CONSTRUCTION TASKS

Construction of New Groundwater Well 1A, 

including engineering and allowances
935,000.00$        

Construction of electrical upgrades for new well 

pump
495,000.00$        

Construction Subtotal 1,430,000.00$     

SUBTOTAL 1,782,000.00$     

25% Contingency (Design and Construction) 445,500.00$        

TOTAL W5 OPTION 2,227,500.00$   

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

W6 - Development of a New Wellfield

October 28, 2024

TASK DESCRIPTION ESTIMATED 

COST
DESIGN TASKS

Desktop Study and Preliminary Work, including 

municipal and MECP consultation
24,000.00$          

Well Installations and Allowances 194,000.00$        

Pumping Tests, including well surveys and 

private well monitoring
143,500.00$        

Report Preparation and Project Management 25,500.00$          

Design Subtotal 387,000.00$        

CONSTRUCTION TASKS

Well Installations  $          84,700.00 

Pump Testing, reporting and permitting 72,600.00$          

Construction Subtotal 157,300.00$        

SUBTOTAL 544,300.00$        

25% Contingency (Design and Construction) 136,075.00$        

TOTAL W6 OPTION 680,375.00$      

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

WS-1.1 - Additional In-Ground Reservoirs

October 28, 2024

TASK DESCRIPTION ESTIMATED COST

DESIGN TASKS

Engineering Procurement and Detailed Design 1,369,000.00$           

Design Subtotal 1,369,000.00$           

CONSTRUCTION TASKS

Construction of new in ground reservoir  $          7,019,100.00 

Construction Subtotal 7,019,100.00$           

SUBTOTAL 8,388,100.00$           

25% Contingency (Design and Construction) 2,097,025.00$           

TOTAL WS-1.1 OPTION 10,485,125.00$      

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

WS-1.1 - New Elevated Storage Tank

October 28, 2024

TASK DESCRIPTION ESTIMATED COST

DESIGN TASKS

Engineering Procurement and Detailed Design 1,550,000.00$          

Design Subtotal 1,550,000.00$          

CONSTRUCTION TASKS

Construction of new elevated reservoir  $          7,946,400.00 

Construction Subtotal 7,946,400.00$          

SUBTOTAL 9,496,400.00$          

25% Contingency (Design and Construction) 2,374,100.00$          

TOTAL WS-1.2 OPTION 11,870,500.00$     

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31



4472 - Angus EA Addendum

WS-1.1 - New Storage Tank at a Greenfield Site (assumed elevated)

October 28, 2024

TASK DESCRIPTION ESTIMATED COST

DESIGN TASKS

Engineering Procurement and Detailed Design 1,550,000.00$         

Design Subtotal 1,550,000.00$         

CONSTRUCTION TASKS

Construction of new elevated reservoir  $        7,946,400.00 

Construction Subtotal 7,946,400.00$         

SUBTOTAL 9,496,400.00$         

25% Contingency (Design and Construction) 2,374,100.00$         

TOTAL WS-1.4 OPTION 11,870,500.00$    

4472_Angus EA Options_Cost Breakdown-2024-10-28

2024-10-31
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  Appendix  B

GEI Hydrogeological 
Assessment & Work 

Plan
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TABLE 2 - SUMMARY OF INFORMATION FROM WELL RECORDS AND PUMPING TESTS

Well# 1 2 3 4 5 6
MECP Well ID 5724055 None None 5739698 5730542 7043027

Wellfield Mill Street Centre Street Centre Street Brownley Brownley Brownley
Year Built 1988 1985 1985 2005 1994 2007

Permitted Water-Taking Volume (cmd) 3,927 1,296 1,296 1,800 654 1,800
Permitted Maximum Max Flow (Lpm) 2,728 900 900 1,250 455 1,250

Well Casing Size (mm) 610 250 250 200 150 200
Well Screen Size (mm) 300 150 150 200 150 200
Top of Ground (masl) 198.0 195.0 195.0 202.0 202.0 202.0
Top of Aquifer (masl) 151.4 148.7 148.4 180.0 180.4 178.8
Top of Screen (masl) 145.3 148.7 148.4 165.5 165.4 165.4

Bottom of Screen (masl) 136.1 141.4 141.1 161.8 162.4 160.5
Static Water Level (masl) 191.9 198.0 197.8 192.9 192.8 192.2

Well Performance Test Date May-2022 May-2022 May-2022 Oct-2021 Mar-2021 Oct-2020

Allowable Drawdown* (m) 32.5 39.5 39.5 10.3 10.0 10.7

Minimum Water Level (masl) 166.0 166.4 166.1 184.6 184.8 183.6

Max Allowable Discharge (cmd) 6,565 1,925 1,631 1,045 1,086 1,455

���o�o�}�Á�����o�������Œ���Á���}�Á�v�•���~�u�• -- -- -- 16.59 16.23 16.92

Min Allowable Water Level (masl) -- -- -- 176.3 176.6 175.3

Max Allowable Discharge (cmd) -- -- -- 1,614 1,680 2,275

* - Allowable Drawdown (Confined): 80% of the difference in elevation between static water level and the top of aquifer.

�•���r�����o�o�}�Á�����o�������Œ���Á���}�Á�v���~�h�v���}�v�(�]�v�����•�W���ô�ì�9���}�(���š�Á�}�r�š�Z�]�Œ���•���š�Z�������]�(�(���Œ���v�������]�v�����o���À���š�]�}�v�������š�Á�����v���•�š���š�]�����Á���š���Œ���o���À���o�����v�����š�Z�������}�š�š�}�u���}�(���š�Z�������‹�µ�]�(���Œ

masl -elevation in metres above sea level.

Lpm - Litres per minute

cmd - cubic metres per day
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