
 

 
WEST HANTS REGIONAL MUNICIPALITY 

Climate Action Committee Agenda 
April 9, 2025 – 11:00am 

Council Chambers / Zoom and YouTube Live 
 

   
 

1.0 Call to Order and Identification of Designates 

2.0 Approval of Agenda and Additions 

3.0 Approval of Minutes (February 26, 2025) 

4.0 New Business 

4.1 Recommendation: CAC Terms of Reference Amendments (John Ogilvie) 

4.2 Information: Solar PV Feasibility Study (John Ogilvie) 

5.0 Business Arising from the Minutes 

5.1 Update: Climate Change and Health Vulnerability Assessment (John Ogilvie) 

5.2 Update: NSPI Level 3 EV Chargers (John Ogilvie) 

6.0 Roundtable Discussion 

7.0 Public Comments 

8.0 Next Meeting Date (September 10, 2025) 

9.0  Adjournment 



 

WEST HANTS REGIONAL MUNICIPALITY REPORT 

 Information ☐ Recommendation ☒ Decision Request ☐ Councillor Activity ☐ 
 

To: Climate Action Committee (CAC) 

Submitted by:       _________________________________ 
John Ogilvie, Climate Action Coordinator 

Date:                  2025-04-09 

Subject:             Amendments to the CAC Terms of Reference 

LEGISLATIVE AUTHORITY 

CAC Work Plan, Ongoing Tasks 

Meeting and Committee Procedural Policy, Section 17.3(j) 
 

RECOMMENDATION 

…that the Climate Action Committee recommend that Council approve the amendments to the 
Committee’s Terms of Reference, as shown in Attachment A to the report “Amendments to the 
CAC Terms of Reference”, dated April 9, 2025. 
 

BACKGROUND 
 

Property ☐ Public  

Opinion ☐ 

Environment ☒ Social ☐ Economic ☐ Councillor 
Activity ☐ 

 

Staff are preparing to bring forward recommended amendments to the Meeting and 
Committee Procedural Policy at the Council meeting on April 22, 2025, unrelated to the CAC 
Terms of Reference (TOR). With this information, I considered it prudent to bring housekeeping 
amendments to the CAC TOR forward at the April 9, 2025, meeting, so they can be considered 
for approval by Council on April 22, 2025. 

DISCUSSION 



 

The recommended amendments to the CAC TOR are presented in red in Attachment A; many of 
the suggestions are to fix grammatical errors or typos. A list of substantial suggested 
amendments, such as additions and word replacements, is below in Table 1. 

Table 1: Substantial CAC TOR Amendments Compared to Existing Version 

Section Recommended Existing 
3. Goals “…the adaptation and mitigation 

actions outlined in the Municipal 
Climate Change Action Plans 
(MCCAP) and the Greenhouse Gas 
(GHG) Emission Local Action Plan of 
the Municipality.” 

“…the adaptation and mitigation 
actions outlined in the Municipal 
Climate Change Action Plans of the 
Municipality hereafter referred to 
as “the MCCAP”.” 

4. Deliverables “The Committee will: 
• develop an annual work 

plan of actions based on the 
MCCAP and GHG Emission 
Local Action Plan. This work 
plan will include the 
estimated timeline and cost 
for the action, anticipated 
partners, and 
recommendations for 
funding sources such as the 
Canada Community Building 
Fund or other provincial and 
federal funding programs. 
The annual work plan will 
summarize actions 
completed in the previous 
year;  

• submit the work plan 
annually to Council to be 
placed on file; 

• keep Council fully informed 
on the progress of MCCAP 
and GHG Emission Local 
Action Plan implementation; 
and 

• undertake, as it determines 
appropriate, pilot projects 
that carry out actions 
outlined in the MCCAP and 
GHG Emission Local Action 
Plan, funded in part or in 

“The Committee will: 
• develop an annual Work 

Plan of actions based on the 
MCCAP. This work plan will 
include the estimated 
timeline and cost for the 
action, anticipated partners, 
and recommendations for 
funding sources such as the 
Gas Tax Agreement or other 
provincial and federal 
funding programs. The 
annual Work Plan will 
summarize actions 
completed in the previous 
year;  

• submit the Work Plan 
annually to Council to be 
placed on file; 

• keep Council fully informed 
on the progress of MCCAP 
implementation; 

• undertake, as it determines 
appropriate, pilot projects 
that carry out actions 
outlined in the MCCAP, 
funded in part or in whole 
through the Committee’s 
approved annual budget;” 



 

whole through the 
Committee’s approved 
annual budget.” 

7. Governance “Orders and rules of conduct for 
debate for CAC meetings are the 
same as those for Council in the 
Meeting and Committee Procedural 
Policy.” 

“Orders and rules of conduct for 
debate for MCCAP meetings are the 
same as those for Council in the 
Meeting and Committee Procedural 
Policy.” 

8. 
Communications 

“All CAC meetings are open to the 
public, except as specified Section 
203 of the MGA. 
 
CAC agendas may set aside a period 
of time during the meeting for 
public comment or presentation.” 

“All CAC meetings are open to the 
public, except as specified Section 
203 of the MGA. 
 
CAC agendas may set aside a period 
of time during the meeting for 
public comment or presentation.” 

9. Related 
Policies, 
Procedures and 
Legislation 

West Hants Regional Municipality 
GHG Emission Local Action Plan 
West Hants MCCAP 
Hantsport MCCAP 
Windsor MCCAP 
West Hants ICSP 
Hantsport ICSP 
Windsor ICSP 
Meeting and Committee Procedural 
Policy 
Council Remuneration Policy 

West Hants MCCAP 
Hantsport MCCAP 
Windsor MCCAP 
West Hants ICSP 
Hantsport ICSP 
Windsor ICSP 
Meeting and Committee Procedural 
Policy 
Council Remuneration Policy 

 

As shown in Table 1 above, many of these recommended edits involve adding the WHRM GHG 
Emission Local Action Plan to the Committee’s referenced plans, deliverables, and goals – as 
this plan guides much of the Municipality’s climate action work in conjunction with the 
MCCAPs. This also includes adding that document as a related policy in Section 9. 

Section 7 Governance still included a reference to the MCCAP Committee, which is the former 
name of the Committee, so it has been changed to refer to it as the CAC. Another important 
change is removing the last sentence in Section 8 Communications. This change is 
recommended to align the TOR with the Meeting and Committee Procedural Policy, which 
governs public participation periods at Council and Committee meetings. 
 

NEXT STEPS 

If the CAC makes the above recommendation: 

• staff will prepare a recommendation report for the Council meeting scheduled for April 
22, 2025; and 



• pending Council approval, staff will publish the updates to the TOR to the municipal
website.

FINANCIAL IMPLICATIONS 

There are no financial implications associated with the filing of this report, or the 
recommended changes to the CAC TOR. 

ALTERNATIVES 

The Committee may: 

• opt to not make the recommendation;
• make the recommendation with specific changes as directed by the Committee; or
• request further information on a specific topic.

ATTACHMENTS 

Attachment A Climate Action Committee Terms of Reference with Recommended 
Amendments 

Attachment B WHRM Meeting and Committee Procedural Policy 

REVIEW 

The Committee has been provided with a reference taken from the Meeting and Committee 
Procedural Policy, Appendix C “Decision Making by Council and Committee of the Whole”, as a 
reminder of the principles highlighted for good decision making. 

Report Prepared by:  _________________________________ 



John Ogilvie, Climate Action Coordinator 

Report Approved by:  _________________________________ 
Kari Fougere, Acting Director of Planning and Development 



WEST HANTS REGIONAL MUNICIPALITY  RADPL-003.04 
CLIMATE ACTION COMMITTEE 

TERMS OF REFERENCE 

West Hants Regional Municipality Page 1 of 4 
Terms of Reference RADPL-003.04 

1. Official Name

The official name of this committee is the Climate Action Committee. It may be referred
to as the CAC.

2. Members/Composition

The Committee consists of eleven (11) members:
• three (3) Councillors;
• two (2) resident members, who are not members of Council
• Chief Administrative Officer or designate;
• Director of Public Works or designate;
• Director of Planning and Development or designate;
• Director of Community Development or designate;
• Director of Finance or designate;
• Protective Services Manager or designate.

All members of the Committee are appointed by resolution of Council, and each 
member appointed serves the Committee for a two-year term. Members are eligible for 
reappointment. 

Resident members are chosen through an evaluation process and recommendation to 
Council.  

All positions, whether or not an existing member has re-offered, will be reviewed 
through the evaluation process when the specified term is over. 

In the case of an unexpected vacancy, previous applications on file may be considered 
by the Chair and staff, or the option to re-advertise may be applicable. A 
recommendation will be made to Council for appointment. That new person’s 
appointment will serve the remainder of the term of the person replaced or as deemed 
appropriate. 

The Chair and the Vice-Chair are elected by a majority of the members and hold office 
for a two-year term. The Chair acts as the liaison with Council. 

The CAC may recommend to Council that a Committee member who fails to attend 
three (3) consecutive meetings of the CAC, without good reason accepted by the CAC 
Chair, be dismissed from the Committee.  

Attachment A
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3. Goals

The Climate Action Committee provides a forum for all municipal departments and
Council representatives to work co-operatively on implementing and evaluating the
adaptation and mitigation actions outlined in the Municipal Climate Change Action Plans
(MCCAP) and the Greenhouse Gas (GHG) Emission Local Action Plan of the Municipality
hereafter referred to as “the MCCAP”. These policy and adaptation procedures help
protect people, properties, special places, and municipal infrastructure from the
negative impacts of climate change.

The Committee will strive to reflect the best interests of the Region in any
recommendation.

4. Deliverables

The Committee will:

• develop an annual wWork pPlan of actions based on the MCCAP and GHG
Emission Local Action Plan. This work plan will include the estimated timeline
and cost for the action, anticipated partners, and recommendations for funding
sources such as the Canada Community Building Fund Gas Tax Agreement or
other provincial and federal funding programs. The annual wWork pPlan will
summarize actions completed in the previous year;

• submit the wWork pPlan annually to Council to be placed on file;
• keep Council fully informed on the progress of MCCAP and GHG Emission Local

Action Plan implementation; and
• undertake, as it determines appropriate, pilot projects that carry out actions

outlined in the MCCAP and GHG Emission Local Action Plan, funded in part or in
whole through the Committee’s approved annual budget;.

5. Jurisdiction

The CAC was formed pursuant to the Meeting and Committee Procedural Policy dated
March 23, 2020.

The Committee's duration is indefinite, based on: Council's continued support of the
above Goals and Deliverables.

• Council's continued support of the above Goals and Deliverables.
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6. Resources/Budget

Following their appointment, new Committee members will be given an introductory
workshop organized by staff to assist them in their duties.

CAC resident members are remunerated in accordance with the Councillor
Remuneration Policy.

Municipal planning staff will provide ongoing support to the Committee. Staff will:
• arrange meeting times and venues and take Committee minutes;
• circulate meeting agendas and minutes;
• provide reports or status updates on identified projects or applications; and
• make public presentations on behalf of the Committee as required.

7. Governance

CAC meetings will generally take place the morning of the second Wednesday of the
month in February, April, September, and November but additional meetings may be
called by the Chair on an as-needed basis or as directed by Council. Members will be
informed of all meetings and supplied with an agenda prior to each scheduled meeting
date.

A quorum is a majority of the number of appointed members at the time of the
meeting.

Orders and rules of conduct for debate for MCCAP CAC meetings are the same as those
for Council in the Meeting and Committee Procedural Policy.

8. Communications

CAC members and staff will communicate with each other at meetings (in person or
electronic), by telephone or by email.

Draft minutes of CAC meetings are available to the public and will be approved at the
next meeting.

All CAC meetings are open to the public, except as specified Section 203 of the MGA.

CAC agendas may set aside a period of time during the meeting for public comment or
presentation.
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9. Related Policies, Plans, Procedures and Legislation

West Hants Regional Municipality GHG Emission Local Action Plan
West Hants MCCAP
Hantsport MCCAP
Windsor MCCAP
West Hants ICSP
Hantsport ICSP
Windsor ICSP
Meeting and Committee Procedural Policy
Council Remuneration Policy

Approved by: ______________________________ 
Committee Chair 

Adoption 
Notice to Council: Not Applicable 
Approval: September 9, 2020 
Description: Initial approval of the MCCAP Committee Terms of Reference 
1st Amendment 
Notice to Council: Not Applicable 
Approval: February 9, 2022 
Description: Amended MCCAP Committee Terms of Reference 

2nd Amendment 
Notice to Council: Not Applicable 
Approval: January 23, 2024 
Description: Amended MCCAP Committee Terms of Reference: Changed 
Committee name 



Attachment B

















































































West Hants 

WEST HANTS REGIONAL MUNICIPALITY 

MEETING AND COMMITTEE PROCEDURAL POLICY 

RCOGE-003.00 

6.5. A General Meeting of landowners may be called every two (2) years at the discretion of 

the Committee. 

6.6. Administrative services for the Committee will be provided by the Municipality. 

6.7. All members must abide by the Administrative Terms of Reference set out by the 

Committee and reviewed the by Chief Administrative Officer. 

APPENDIX K 

Planning Advisory/Heritage Advisory Committee 

1. PURPOSE

1.1. To establish an advisory committee in accordance with Sections 200 and 202 of 

the Municipal Government Act. 

The Planning Advisory/Heritage Advisory Committee will advise the Council of the 

Municipality on planning and heritage matters requiring a decision of Council affecting 

the Municipality, including the preparation and amendment of planning documents. 

2. DEFINITIONS

2.1. In Appendix I<, 

a) Repealed.

b) "Municipality" means the West Hants Regional Municipality;

c) "PAC/HAC" means the Planning Advisory/Heritage Advisory Committee of the 

Municipality;

d) Repealed.

3. COMMITTEE COMPOSITION

3.1. The PAC/HAC will be established under the following terms: 
a) The Committee will consist of ten (10) members as follows:  three (3) resident 

members from the former Municipality of West Hants area (excluding Hantsport) who 

are not Council members or Municipal Employees, two (2) resident members from the 

community of Hantsport who are not Council members or Municipal Employees, two (2) 

resident members from the community of Windsor who are not Council members or 

Municipal Employees and three (3) members of Council. 

4. ADMINISTRATION

4.1. 

4.2. 

The PAC/HAC will appoint a Chair and Vice-Chair annually from among its members at the 

November meeting. 

All non-Council members of the Committee will be remunerated for attendance at 

meetings of the Committee in accordance with the Remuneration Policy. 
West Hants Regional Municipality Page 41 of 56

Meeting and Committee Procedural Policy, RCOGE-003.00 

































 

WEST HANTS REGIONAL MUNICIPALITY REPORT 

 Information ☒ Recommendation ☐ Decision Request ☐ Councillor Activity ☐ 
 

To: Climate Action Committee (CAC) 

Submitted by:       _________________________________ 
John Ogilvie, Climate Action Coordinator 

Date:                  2025-04-09 

Subject:             Solar Energy Feasibility Study 

 

RECOMMENDATION 

As this is an information report, there are no recommendations from staff. 
 

BACKGROUND 
 

Property ☒ Public  

Opinion ☐ 

Environment ☒ Social ☐ Economic ☒ Councillor 
Activity ☐ 

 

Council awarded the contract to perform a solar energy feasibility study to CBCL Limited in May 
2024. This study is funded with a grant from the Nova Scotia Department of Natural Resources 
and Renewables’ (NS DNRR) Low Carbon Communities program, in the amount of $75,000 and 
a contribution of $25,000 from municipal sources. Following that, staff worked with CBCL to 
kick off the study and gather all required information. 

DISCUSSION 

Throughout the summer of 2024, staff worked with consultants from CBCL Limited to complete 
the solar energy feasibility study. This involved gathering 2 years’ worth of facility electricity 
consumption, facility drawings to confirm structural designs, and site visits. During the site visits 
at each site, the consulting engineers assessed topography, electrical interconnection 
capabilities, and structural capabilities for sites with buildings that have potential for rooftop 
solar. 



 

The study assessed the cost of installing solar energy at each site using monofacial (one-sided) 
(1-sided) or bifacial (two-sided) (2-sided) solar panels, the cost of electrical upgrades and 
supporting infrastructure, the potential energy production and greenhouse gas emissions 
avoided, the payback period, and other considerations like the necessity of structural or 
geotechnical investigations. Importantly, the study did not provide detailed structural 
assessments or geotechnical studies as they were outside the scope and budget of this project.  

CBCL recommended if the Municipality considers the options in the study, geotechnical 
assessments should be completed for ground-mount installations and structural assessments 
should be completed for the facilities. Many of the facilities included in the study were not 
designed with solar panels in mind, so most need roof replacement or electrical upgrades 
before solar panel installation. Each facility has unique considerations for solar such as: 

• The Falmouth Wastewater Treatment Plant (WWTP) (48 Falmouth Connector Rd) should 
undergo roof replacement with sheet metal before installing solar panels. Replacement 
with a metal roof would also improve the structural capacity of the roof for solar panels. 

• The Brooklyn Fire Station 1 and Civic Centre (995 Hwy 215) should undergo extensive 
structural investigation before installing solar panels, as the loading requirements for 
this type of structure have changed with building code updates. 

• The Windsor Water Treatment Plant (WTP) (786 Windsor Back Rd) should undergo roof 
replacement with a different roof style to reduce dead loading, which may allow for the 
weight of solar panels to be acceptable.  

o The expansion being designed for this plant should consider solar panels from 
the beginning. 

• The studies of ground mounted solar panels at the capped Cogmagun landfill, Falmouth 
WWTP, Windsor WTP, Windsor Wastewater Lagoons (both new and old; 293 
Wentworth Rd and 3 Lagoon Dr), and Brooklyn Fire Station 1 all resulted in a 
recommendation of detailed geotechnical assessments. The ground and land at each of 
these sites has been modified, and in the case of the wastewater treatment plants and 
capped landfill, disturbance of or, damage to, the liners is not acceptable. 

As demonstrated in the conclusion of the study, the net-present value of each assessed project 
except for the Windsor WWTP at 293 Wentworth Rd the “new lagoons”, is negative. This 
indicates that the expected rate of return is less than the discount rate, meaning the project is 
not expected to create financial value. Although each site’s public visibility was discussed, CBCL 
did not assess social, political, or other considerations when considering the value of these 
projects. Additionally, CBCL did not consider grants or other contributions that may lower the 
cost of these projects to the Municipality; the funding scenarios considered if the Municipality 
took on debt to finance solar projects if the cost was above $150,000. This may be considered 
the highest cost scenario, as most grants come as non-repayable funding that the Municipality 
could apply for. 

Due to CBCL’s proposal coming in under budget, NS DNRR has given WHRM an extension on the 
grant funding to June 27, 2025. This will allow staff to consider additional sites to use the 



 

remaining budget funding, otherwise the Municipality will be required to pay unused portions 
of the grant back to the Province. Since the structural assessment of the Windsor Community 
Centre (78 Thomas St) will be used to also consider solar on that building, WHRM and NS DNRR 
staff are exploring using remaining funds for this project to support the structural assessment.  

The WHRM Solar PV Feasibility Study by CBCL is attached to this report for the Committee to 
review and discuss. 

NEXT STEPS 

Following Committee discussion and consideration of this study, climate action staff will 
continue investigating funding sources to augment budget allocations for solar energy. Staff will 
continue to investigate opportunities for solar energy as part of facility renewal, renovations, 
and new construction processes. 
 

FINANCIAL IMPLICATIONS 

As this is an information report, there are no anticipated financial implications for the 
Municipality, however it will inform budgetary discussions with the Committee and Council 
about implementing solar energy at municipal facilities. 
 

ATTACHMENTS 

Attachment A  WHRM Solar PV Feasibility Study 

 

REVIEW 

The Committee has been provided with a reference taken from the Meeting and Committee 
Procedural Policy, Appendix C “Decision Making by Council and Committee of the Whole”, as a 
reminder of the principles highlighted for good decision making. 

 

 



 

Report Prepared by:  _________________________________ 

John Ogilvie, Climate Action Coordinator 
 
Report Approved by:  _________________________________ 
    Kari Fougere, Acting Director of Planning and Development 
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September 12, 2024 

 

 

John Ogilvie, EIT 

Climate Action Coordinator 

West Hants Regional Municipality 

PO Box 3000, 76 Morrison Dr, Windsor NS  

Email: Jogilvie@westhants.ca 

 

Dear John: 

 

RE: West Hants Regional Municipality – Solar PV Feasibility Study 

 

CBCL Limited (CBCL) is pleased to present the draft report for the West Hants Regional 

Municipality Solar PV Feasibility Study. 

 

Please do not hesitate to contact the undersigned if you should have any questions. Thank you. 

 

Yours very truly,  

 

CBCL Limited 

 

 

Prepared by: Reviewed by: 

Nicole Downing, EIT Marcos Casimirri, M.Eng., CEM, P.Eng. 

Junior Mechanical Engineer Project Manager – Senior Mechanical Engineer 

Direct: (902) 492-7979 x2820 

Email: ndowning@cbcl.ca 

 
Project No.: 247551.00 

 

 

 

 

 

 

 
This document was prepared for the party indicated herein. The material and information in the document reflects CBCL Limited’s opinion 

and best judgment based on the information available at the time of preparation. Any use of this document or reliance on its content by 

third parties is the responsibility of the third party. CBCL Limited accepts no responsibility for any damages suffered as a result of third-

party use of this document. 

 

Maritime Centre, 1505 Barrington Street, Suite 901, Box 606, Halifax, NS, 

B3J 2R7 | 902-421-7241 | CBCL.ca | info@CBCL.ca 
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Executive Summary 
 

 

CBCL Limited (CBCL) was engaged by the West Hants Regional Municipality to conduct a 

solar photovoltaic (PV) feasibility study of six (6) sites located in the municipality as listed, in 

no particular order, below: 

 1379 Walton Woods Road – Capped 1st Generation Landfill 

 995 Highway 215 – Brooklyn Fire Station 1 and Civic Centre 

 293 Wentworth Road – Windsor Wastewater Treatment Plant “New Lagoons” 

 48 Falmouth Connector – Falmouth Wastewater Treatment Plant 

 3 Lagoon Drive – Windsor Wastewater Treatment Plant “Old Lagoons” 

 786 Windsor Back Road – Water Treatment Plant 

 

Sites were evaluated for their eligibility for NSPI’s net metering program or Nova Scotia’s 

Community Solar Program depending on building energy consumption, available roof or 

ground area for PV installation, and location. 

 

NSPI allows the installation of PV systems of a minimum size of 27 kW AC up to a maximum 

1000 kW AC array for net metering if the NSPI customer has a demand meter. If the facility 

does not have an NSPI account with demand charges, or it is not a winery, farm, or licensed 

aquaculture plant, the facility could have a PV system with a capacity between 27 and 

200 kW AC. Under this scenario, if the facility owner has multiple accounts with NSPI, the PV 

system can supply electricity to other accounts owned by the same person/institution as 

long as they are within the same geographical area known as NSPI distribution zone. 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering1.A larger PV system can also be considered for this site as long 

as the system does not export energy to the grid. 

 

The Community Solar Program offered by the province of Nova Scotia provides an 

incentive for the installation of 0.5 MW AC up to a maximum 10 MW AC2. The community 

solar PV system must be interconnected directly to NSPI’s transmission system. The 

program is eligible to municipalities within the province. Participants of the program enter 

into a power purchase agreement with NSPI in which the client submits a proposed fixed-

rate per kilowatt-hour generated, a minimum of $0.07/kWh, that is locked in for 25 years. 

The participant is also responsible for obtaining subscribers for the PV system, which must 

meet the criteria laid out by the Nova Scotia Community Solar Program, the guidelines of 

which are presented in Appendix A. 

 

 

 
1 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 
2 Source: Community Solar Program | Department of Energy and Mines (novascotia.ca). Retrieved: 2024-07-31 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering
https://energy.novascotia.ca/renewables/community-solar-program
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This study included modelling of the proposed PV system in PVSyst. This 3D modelling 

software allows the estimation of system size, equipment capacities, and energy 

production, among other outputs. The financial analysis considered the installed cost of 

the PV system, maintenance cost, and electrical upgrade cost. This analysis also considered 

the degradation of power production over time from the PV modules and string inverter 

replacement cost after ten (10) to twelve (12) years of operation, which results in a high 

maintenance cost in year 11 or 12. 

 

The following PV system arrangements were assessed per site to determine which system 

shows the better financial performance, such as the lowest levelized cost of electricity 

(LCOE) and simple payback. Each system was assessed considering standard panels 

(monofacial) and bi-facial panels: 

1. 1379 Walton Woods Road – Capped 1st Generation Landfill 

 Option A: 3203 kWp DC, 2752 kW AC PV system with monofacial panels. Community 

Solar. 

 Option B: 3203 kWp DC, 2752 kW AC PV system with bifacial panels. Community 

Solar. 

2. 995 Highway 215 – Brooklyn Fire Station 1 and Civic Centre 

 Option 1A: 195 kWp DC, 188 kW AC PV system with monofacial panels. Net 

metering. 

 Option 1B: 178 kWp DC, 150 kW AC PV system with bifacial panels. Net metering. 

 Option 2A: 646 kWp DC, 563 kW AC PV system with monofacial panels. Community 

Solar. 

 Option 2B: 642 kWp DC, 563 kW AC PV system with bifacial panels. Community 

Solar 

3. 293 Wentworth Road – Windsor Wastewater Treatment Lagoons 

 Option A: 330 kWp DC, 300 kW AC PV system with monofacial panels. Net metering. 

 Option B: 327 kWp DC, 300kW AC PV system with bifacial panels. Net metering. 

4. 48 Falmouth Connector – Falmouth Wastewater Treatment Plant 

 Option A: 144.7 kWp DC, 130 kW AC PV system with monofacial panels. Net 

metering. 

 Option B: 143.7 kWp DC, 130 kW AC PV system with bifacial panels. Net metering. 

5. 3 Lagoon Drive – Windsor Wastewater Treatment Plant ‘Old Lagoons’ 

 Option A: 308 kWp DC, 275 kW AC PV system with monofacial panels. Net metering. 

 Option B: 279 kWp DC, 250 kW AC PV system with bifacial panels. Net metering. 

6. 786 Windsor Back Road – Windsor Water Treatment Plant 

 Option A: 178 kWp DC, 160.2 kW AC PV system with monofacial panels. Net 

metering. 

 Option B: 178 kWp DC, 160.2 kW AC PV system with bifacial panels. Net metering. 

 

The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 
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 PV panel orientation and angle: due south at a 40° angle for ground mounted 

 Roof mounted arrays were considered monofacial for all options 

 PV system modelled with software PVSyst 

 Building electricity consumption (Net metering only) 

 Power Purchase Rate: $0.12/kWh (Community Solar only) 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 20233 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

The summary of the analysis for each site is shown in Table ES.1, which shows the result 

from the analysis of the best option (option with bifacial panels) for each site considering 

the net metering or Community Solar scenario, depending on the site. The highest LCOE 

was determined to be $0.51340/kWh for the net metering arrangement at the Windsor 

WTP located at 786 Windsor Back Road. However, the lowest LCOE was determined to be 

$0.3513/kWh, which was found for the community solar arrangement at 1379 Walton 

Woods Road. The LCOE is not the production cost for the PV system, it is instead a financial 

indicator that allows the assessment of the technical and financial performance of the solar 

PV system. The LCOE also allows us to compare “apple to apples” when reviewing different 

projects. 

 

 

 

 

 
3 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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Table ES.1: Financial Analysis – Summary Results 

Site Option 
Cost 

($) 

Total Savings 

[energy savings 

-maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

1379 Walton Woods 

Road – Capped 1st 

Generation Landfill: 

Community Solar 

Option B – 

3203 kWp 

DC Bifacial 
$9,442,224 $485,891 $0.3513 19.4 -$4,007,231 - 1987.4 

Brooklyn Fire Station 1 

and Civic Centre: Net 

metering 

Option 1B 

- 178 kWp 

DC 

$713,182 $35,919 $0.4297 19.9 -$15,838 1.8 41.9 

Brooklyn Fire Station 1 

and Civic Centre: 

Community Solar 

Option 2B 

- 642 kWp 

DC Bifacial 

$1,835,916 $94,194 $0.4125 19.5 -$1,122,548 - 87.2 

293 Wentworth Road – 

Windsor WWTP: Net 

metering 

Option B - 

327 kWp 

DC Bifacial 

$1,104,922 $62,765 $0.3799 17.6 $56,350 4.6 106.4 

48 Falmouth Connector-

Falmouth WWTP: Net 

metering 

Option B – 

143.7 kWp 

DC Bifacial 

$548,275 $27,041 $0.4552 20.3 -$73,027 -0.80 88.6 

3 Lagoon Drive – 

Windsor WWTP ‘Old 

Lagoons’: Net metering 

Option B - 

279 kWp 

DC Bifacial 

$1,000,301 $50,975 $0.3904 19.6 -$45,214 2.2 69.9 

786 Windsor Back Road 

- WTP: Net metering 

Option B – 

178 kWp 

DC Bifacial 

$651,444 $33,199 $0.5134 19.6 -$125,050 -1.2 76.9 
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Net metered arrangement sites, such as 293 Wentworth Road and the Brooklyn Fire 

Station, show the highest annual cost savings and the highest NPVs over the term of the 

study. Also, the net metering option at 293 Wentworth showed the shortest payback period 

and the lowest LCOE among the net metering projects. For community solar arrangements, 

the 1397 Walton Woods Road and the Brooklyn Fire Station have similar simple payback 

periods. 

 

In summary: 

 For ground mounted PV arrays, bifacial panels are the best option. 

 The simple payback period, for the majority of the projects, ranges from 19-20 years. 

 All projects show a LCOE higher than the LCOE calculated for the purchase of electricity 

from the grid. LCOEs, for certain projects, can be lowered if there is a reduction in any 

of the following: debt terms, interest rates, or install costs. 

 Costs considered in the analysis are preliminary costs provided by PV contractors and 

service providers. Therefore, it is expected that better (lower) costs should be obtained 

during a competitive tender process, which will include the technical specification of the 

systems to allow bidders to offer their best price. 

 Costs considered in the projects do not include any potential incentives for which West 

Hants Regional Municipality may be eligible. 

 The community solar options were analyzed considering an assumed PPA rate of 

$0.12/kWh. Any PPA rate with NSPI must be negotiated and agreed on with NSPI. 

 Different sections of the report present sensitivity analyses that consider variations in 

capital cost, energy production, and PPA rates. These analyses allow the estimation of 

ranges for payback and LCOEs. 

 The timelines estimated for each project are conservative. A shorter implementation 

time might be achieved, but depends on the equipment availability, contractor 

expertise, and equipment supply chain conditions. 

 The net metering project with the shortest payback, lowest LCOE, and that offers good 

visibility to the public is at 293 Wentworth. It is worth mentioning that the final PV 

system sizes will depend on the results from the geotechnical assessments. 

 The community solar project with the shortest payback, smallest LCOE, and largest GHG 

reduction impact is at the landfill. However, a full geotechnical study must be 

completed to determine the best solution for placing the solar systems while keeping 

the integrity of the capped cells. 

 The community solar project at the Brooklyn Fire Station has a higher payback and 

LCOE compared to the project at the landfill. However, this solar array would be located 

by a community centre, and therefore, more visible to the public where it could serve as 

an example for the community. 

 The implementation of any of the solar PV options will result in a reduction of GHG 

emissions purchased from the grid ranging from 41.9 to 1987.4 tonnes per year. The PV 

arrangement at 293 Wentworth Road shows the smallest simple payback period and 

the highest carbon saving (tonnes), of the net metering sites, at 106.1 tonnes. While 

1379 Walton Woods Road shows reduction of 1987.4 tonnes of emissions purchased 

from the grid. 
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 If a rooftop PV project is considered for implementation, it is advised that the 

recommendations in this report be followed. PV systems cannot be installed on roofs 

that are at or near the end of their service life. 
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1 Introduction 
 

 

 Background 
CBCL Limited (CBCL) was engaged by the West Hants Regional Municipality to conduct a 

solar photovoltaic (PV) feasibility study of six (6) sites located in the municipality as listed in 

no particular order below: 

 1379 Walton Woods Road – Capped 1st Generation Landfill 

 995 Highway 215 – Brooklyn Fire Station 1 and Civic Centre 

 293 Wentworth Road – Windsor Wastewater Treatment Plant “New Lagoons” 

 48 Falmouth Connector -Falmouth Wastewater Treatment Plant 

 3 Lagoon Drive – Windsor Wastewater Treatment Plant “Old Lagoons” 

 786 Windsor Back Road – Water Treatment Plant 

 

This report is a preliminary assessment in which relevant information has been gathered to 

discover the potential for the installation of a PV system, and what approximate impact 

such an installation could achieve with respect to energy use, building GHG emissions, and 

ultimately, the anticipated annual energy savings. 

 

 Methodology 
A site visit was conducted on July 11, 2024, to inspect the facilities. The objective of the visit 

was to observe the available ground and roof areas and potential shading issues on any 

ground areas caused by nearby obstacles (building structure, chimneys, power poles, etc.) 

Interviews with building operations staff assisted with understanding the building 

occupancy schedule and operating load. 

 

Information from the electric utility bills, encompassing the latest two years (2022-2023), 

was reviewed to develop energy consumption trends and understand the consumption 

profiles at the facility. Array capacity was determined based on the current consumption 

and the limits of the NSPI net metering program and Community Solar Program (where 

possible). Solar PV systems were also analyzed from the financial point of view, which 

assisted in determining the payback and levelized cost of energy (LCOE) generated by each 

PV system. 
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2 1379 Walton Woods Road – 

Capped 1st Generation Landfill 
 

 

The capped 1st generation landfill located at 1379 Walton Wood Road in Centre Burlington, 

NS, does not currently have an electrical connection or meter. There is no energy 

consumption at this site. 

 

 Community Solar Program 
The Community Solar Program offered by the province of Nova Scotia provides an 

incentive for the installation of 0.5 MW AC up to a maximum 10 MW AC4. The community 

solar PV system must be interconnected directly to NSPI’s transmission system. The 

program is eligible to municipalities within the province. Participants of the program enter 

into a power purchase agreement with NSPI in which the client submits a proposed fixed-

rate per kilowatt-hour generated, a minimum of $0.07/kWh, that is locked in for 25 years. 

The participant is also responsible for obtaining subscribers for the PV system, which must 

meet the criteria laid out by the Nova Scotia Community Solar Program, the guidelines of 

which are presented in Appendix A. 

 

 Considerations to Size the PV System 
The site at 1379 Walton Wood Road does not have an electrical meter which makes it 

ineligible for the NSPI net metering program. This site will only quality for the Nova Scotia 

Community Solar Program which requires the installation of a 0.5 MW AC up to a maximum 

10 MW AC4. 

 

 

 

 
4 Source: Community Solar Program | Department of Energy and Mines (novascotia.ca). Retrieved: 2024-07-31 

https://energy.novascotia.ca/renewables/community-solar-program
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 PV System 
 

2.3.1 Ground Mounted 
A typical ground mounted system is 

shown in Figure 2.1. However, 

considering that the PV system 

would be on top of a capped landfill, 

a ballasted racking system is a more 

suitable solution. The 

implementation of a ground 

mounted racking system typically 

requires a geotechnical analysis of 

the site to be able to design the array 

foundations. The cost of the 

geotechnical analysis, as part of the 

detailed system design cost, is included in the capital cost estimate for this array. Also, 

alternative mounts such as single or dual axis tracking were not considered due to the 

additional maintenance requirements. 

 

 Incentive Programs 
 

2.4.1 Low Carbon Communities Program 
West Hants Regional Municipality may be eligible for the Low Carbon Communities Program. 

The program offers funding to recover up to 75% of the total project costs to a maximum 

of $75,000.The program provides 90% of the funding at the start of the project and the 

remaining 10% when the project is completed, and the final reports submitted. No more 

than 75% of the total project cost can be funded through the provincial government5. This 

program requires that reduction in GHG emissions be demonstrated. The expected 

reductions in capital cost for this project, due to this incentive program, are included in the 

financial analysis. Further details about the requirements from this program can be found 

here: Low Carbon Communities - Government of Nova Scotia, Canada. The West Hants 

Regional Municipality will need to inquire about when applications for this fund will reopen. 

 

2.4.2 Green Municipal Fund: Local Energy Generation 
West Hants Regional Municipality may be eligible for the Green Municipal Fund’s 

Community Energy Systems: Capital Projects grant and loan program. The program offers a 

combined grant and loan up to 80% of eligible project costs to a maximum of $10,000,000. 

 

 
5 Source: Low Carbon Communities - Government of Nova Scotia, Canada. Retrieved: 2024-07-31 

Figure 2.1: Typical Ground Mounted PV Array 

https://novascotia.ca/low-carbon-communities/
https://novascotia.ca/low-carbon-communities/
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With the grant being eligible for up to 15% of project costs. This program requires the 

completion of a feasibility study which considers technical and financial, as well as the 

social and environmental impacts of the project6. Further details about the requirements 

from this program can be found here: Capital project: Community Energy Systems 

(greenmunicipalfund.ca). 

 

2.4.3 Sustainable Communities Challenge Fund 
West Hants Regional Municipality may be eligible for the Sustainable Communities Challenge 

Fund: Mitigation Stream. This fund provides grants up to 80% of eligible projects costs to a 

maximum of $1,000,000. The applicant must supply a minimum of 20% of eligible project 

costs, which may be made by alternate funding sources such as federal funding sources. 

This program requires that reduction in GHG emissions be demonstrated7. Further details 

about the requirements from this program can be found here: Funding Opportunities - 

Sustainable Communities Challenge Fund (nschallengefund.ca). The West Hants Regional 

Municipality will need inquire about when applications for this fund will reopen. 

 

2.4.4 Low Carbon Economy Challenge 
West Hants Regional Municipality may be eligible for the Low Carbon Economy. This fund 

provides grants up to 50% of eligible projects costs for provincial municipalities. The fund 

ranges from a minimum of $1,000,000 to a maximum of $25,000,000 in available funding. 

According to the program, the project must produce electricity for the facility’s own use. 

Eligible projects must result in a reduction in GHG emissions. Further details about the 

requirements from this program can be found here: Low Carbon Economy Challenge 

Applicant Guide 2023 - Canada.ca.8 The West Hants Regional Municipality will need inquire 

about when applications for this fund will reopen. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

 

 
6 Source: Capital project: Community Energy Systems (greenmunicipalfund.ca). Retrieved: 2024-07-31 
7 Source: Funding Opportunities - Sustainable Communities Challenge Fund (nschallengefund.ca). 

Retrieved: 2024-07-31 
8 Source: Low Carbon Economy Challenge - Canada.ca. Retrieved: 2024-07-31 

https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://nschallengefund.ca/funding-opportunities/
https://nschallengefund.ca/funding-opportunities/
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://nschallengefund.ca/funding-opportunities/#1664986155533-ef5bbb0c-b646
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html


 

 West Hants Regional Municipality – PV Feasibilty Study  5 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

Two different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. The system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option A: 3203 kWp DC, 2752 kW AC PV system with monofacial panels. Community 

Solar. 

2. Option B: 3203 kWp DC, 2752 kW AC PV system with bifacial panels. Community Solar. 

 

2.5.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial x550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south at a 40° angle for ground mounted 

 PV system modelled with software PVSyst 

 Power Purchase Rate: $0.12/kWh 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 20239 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

2.5.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

 

 
9 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

2.5.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted footings 

founded at the ground surface (i.e., precast concrete pads), or anchored footings consisting 

of shallow, driven pile, or helical screw pile foundations embedded below ground. PV arrays 

also include supporting infrastructure such as service roads, storage shipping containers, 

electrical substations with transformers, concrete pads for electrical equipment, battery 

storage systems, etc. that each have their own unique foundation requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and site 

visit can help better define the geotechnical field investigation requirements. Underground 

utility locating should be completed prior to conducting the field investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations [including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.] 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 

 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 
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2.5.3.1 Site Description 
The site is located at the former Cogmagun Landfill at 1379 Walton Woods Road, Centre 

Burlington, NS. The site contains a capped landfill as shown in Figure 2.2 and Figure 2.3. It 

is our understanding that the landfill contains both household waste and construction 

waste fill. The thickness, composition, and soil quality of the waste is unknown. 

 

It is our understanding that the landfill is a ‘first-generation’ landfill and may not contain a 

containment system (i.e., composite liner base). In the beginning of 2006, municipalities 

were required to switch from first-generation to second-generation landfills10. Second 

generation landfills contain a composite liner system. Although the landfill may not contain 

a composite liner, it is probable that it was still capped with a composite cover system as 

per the Municipal Solid Waste Landfill Guidelines11. A typical final cover cross section is 

shown in Figure 2.4. There may only be 300 mm of topsoil overlying the composite cover 

system. The fill material used to cap the landfill is unknown at this time. The PV arrays are 

proposed to be located on top of the capped landfill. Ballasted foundations are proposed 

to avoid damaging the cover system with anchored foundations. 

 

Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources12. It is possible that the soil cover was constructed using reworked till 

excavated from the adjacent new West Hants Waste Management Facility. 

 

 
Figure 2.2: Ortho – 1379 Walton Woods Road - Ballasted PV array area (yellow) (Google 

Earth, 2024) 

 

 
10 West Hants. 2024. GFL West Hants Landfill. [Online] Available at: https://www.westhants.ca/landfill-

waste.html 
11 Nova Scotia Environment and Labour (NSE). 1997. Municipal Solid Waste Landfill Guidelines 
12 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 

https://www.westhants.ca/landfill-waste.html
https://www.westhants.ca/landfill-waste.html
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Figure 2.3: LiDAR – 1379 Walton Woods Rd. (GeoNOVA, 2024) 

 

 
Figure 2.4: Typical Final Cover System Cross-Section (NSE, 1997) 

 

2.5.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown waste composition. 
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 Unknown waste thickness. 

 Unknown soil quality. 

 Unknown placement and compaction methods of waste. 

 Unknown thickness and design of landfill cover system. 

 Unknown type, placement, and compaction methods of soil cover system. 

 Location of drainage swales, gas vent piping, etc. 

 Damage to landfill cover during investigation and construction. 

 Damage to the landfill cover system due to added weight of PV foundations (i.e., 

compression of drainage layer, or damage to drainage collection pipes). 

 Bearing capacity. 

 Slope stability. 

 Differential settlement due to waste decay. 

 Frost heave of landfill cover soils. 

 Misalignment of ballasted PVs due to differential settlement or frost heave. 

 PV system wiring may need to run through above-ground conduits and not in 

underground trenches to preserve cap function. 

 Influence of PVs on vegetative cover, erosion control, and stormwater management. 

 

2.5.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Desktop study and site visit to learn more about past landfill operations and cover 

system. 

 Pending the results of the desktop study, either a test pit investigation, borehole 

investigation, or a combination of both. 

 Approximately 16 test holes excavated in a grid across the cover. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 

 

2.5.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $40k - $50k. 

Environmental testing, if required, could be extra. 

 

2.5.4 Electrical Analysis and Cost 
There is no existing electrical utility connection at this location so the project will be 

connected directly to the distribution system at line 18V-412. The distribution line that 

feeds the location today is an overhead three phase 24.4kV system, with a single-phase tap 

dead-ended into the landfill location. The maximum capacity of the line is 2.817MW, per 

the NSPI distribution feeder map, therefore, the capacity of the potential PV site is 

considered to be 2.8MW-AC (3.3-3.4 MW-DC). Please note that the final system size would 

ultimately be pending NSPI approval. 
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Since this system is greater than 100kW-AC, the NSPI Distribution Generator 

Interconnection Procedures (DGIP) apply. Additionally, the overhead line to the site 

(presently single phase) will have to be upgraded to three phase. 

 

Given that this site does not require an interconnection with the existing electrical 

infrastructure, there are a number of practical “output” AC voltage options. An Owner-

supplied step-up transformer will be required to interconnect with the 24.4kV distribution 

system. Given equipment availability, 480V is the practical low voltage option. 

 

Table 2.1: Electrical Cost 

Item Estimated Cost Notes 

Overhead Line Upgrades $11,000 Line upgrades are estimated at $85/m. 

Note: NSPI may provide the first 92m; 

reducing this cost by $7,650. 

NSPI Interconnection 

Equipment 

$50,000 NSPI will require the IPP to pay for the 

protective devices required to 

interconnect the site. 

2 x 1500kVA Padmount 

Transformer 

$250,000  

Primary Interconnection 

Equipment 

$75,000  

2 x 2000A 480V Switchboard $120,000  

Total $506,000  

 

2.5.5 PV System – Community Solar 
This PV system was sized considering the capacity limits for the community solar program, 

as well as the available usable land area on-site. 

 

Figure 2.5 shows the 3D models in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option A) and bifacial panels (Option B). The 

following items were considered when placing the PV system on this part of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Excellent exposure to due south. 

 Easy access for maintenance. 

 Racking system will be ballasted 
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Figure 2.5: Ground Mounted PV Array – Option  A and B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, an estimated PPA rate, and PV system specific production are presented in Table 2.2. 

The PVSyst reports are included in Appendix B. Costs in the table below do include HST. 

 

Table 2.2: Ground Mounted PV System – Options A and B 

1379 Walton Wood Road Capped 1st 

Generation Landfill – Community Solar 

Option A – 3203 

kWp DC Monofacial 

Option B – 3203 

kWp DC Bifacial 

Ground Mount PV Capacity (kWp DC) 3203.0 3203.0 

Ground Mount PV Capacity (kWp AC) 2752.0 2752.0 

Ground Mount Installed Cost ($/kWp) $2,667 $2,708 

Ground Mount Cost [PV only] ($) $8,542,401 $8,673,724 

Electricity Rate ($/kWh) $0.1200 $0.1200 

Annual Consumption (kWh/yr) - - 

PV Generation (kWh/yr) 4,085,308 4,410,495 

PV Specific Production (kWh/yr/kWp) 1,275 1,377 

 

When comparing the results for Option 1 considering monofacial panels (Option 1A) and 

bifacial panels (Option 1B), the following was observed: 

 The installed cost per kWp for bifacial panels is approximately than 1.5% higher than for 

monofacial panels. 

 All electricity generated by the PV system would be exported to the grid as part of a 

power purchase agreement. 

 All energy produced onsite will generate revenue at the PPA rate (an estimated power 

purchase agreement of $0.12/kWh). 

 The production and specific production from Option B (bifacial) are both 8% higher 

than from Option A, even though both options have the same kWp DC. 
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In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 2.3 shows the PV installation cost, as well as the electrical upgrade cost, fencing, 

geotechnical analysis, and design cost. As expected, the highest installation cost is for 

Option B, which also results in the highest total cost. 

 

Table 2.3: PV Cost and Additional Costs - Options A and B 

Installed Cost 
Option A – 

3203 kWp DC 

Option B –  

3203 kWp DC Bifacial 

PV Ground Mounted ($) $8,542,401 $8,673,724 

Geotechnical Analysis Cost ($) $50,000 $50,000 

Electrical Upgrade Cost ($) $506,000 $506,000 

Site Fencing ($) $110,000 $110,000 

Design ($) $102,500 $102,500 

Total Project Cost ($) $9,310,901 $9,442,224 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 

 

Table 2.4: Financial Analysis – Options A and B 

1379 

Walton 

Wood 

Road 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A - 

3203 kWp 

DC 

Monofacial 

$9,310,901 $447,525 $490,237 20.8 -$4,333,042 - 1840.8 

Option B - 

3203 kWp 

DC Bifacial 

$9,442,224 $485,891 $529,259 19.4 -$4,007,231 - 1987.4 

 

Option A has a lower installation cost, but Option B results in higher savings, which results 

in Option B having a shorter simple payback period. The cash flow and LCOE for both 

projects should be reviewed to further assess these options. The cash flow includes the 

maintenance cost and the savings from the generated electricity. Typically, a PV system 

fitted with string inverters requires the replacement of the inverters after ten (10) to twelve 

(12) years of operation, which results in a high maintenance cost in year 11 or 12. 
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2.5.5.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 2.6 shows the LCOE formula.13 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX) 

 

Table 2.5 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option A was 

determined to be $0.3739/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. 

 

Table 2.5: LCOE Calculation – Option A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $821,769 -$42,712 4,085,308 

2 - $821,769 -$44,420 4,044,455 

3 - $821,769 -$46,197 4,024,233 

4 - $821,769 -$48,045 4,004,111 

5 - $821,769 -$49,967 3,984,091 

6 - $821,769 -$51,966 3,964,170 

7 - $821,769 -$54,044 3,944,350 

8 - $821,769 -$56,206 3,924,628 

9 - $821,769 -$58,454 3,905,005 

10 - $821,769 -$60,793 3,885,480 

 

 
13 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 2.6: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

11 - $821,769 -$63,224 3,866,052 

12 - $821,769 -$919,993 3,846,722 

13 - $821,769 -$68,383 3,827,488 

14 - $821,769 -$71,119 3,808,351 

15 - $821,769 -$73,963 3,789,309 

16 - $821,769 -$76,922 3,770,363 

17 - $821,769 -$79,999 3,751,511 

18 - $821,769 -$83,199 3,732,753 

19 - $821,769 -$86,527 3,714,090 

20 - $821,769 -$89,988 3,695,519 

21 -  -$93,587 3,677,042 

22 -  -$97,331 3,658,656 

23 -  -$101,224 3,640,363 

24 -  -$105,273 3,622,161 

25 -  -$109,484 3,604,050 

 

The LCOE for Option B was determined to be $0.3513/kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. 

 

Table 2.6: LCOE Calculation – Option B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $833,550 -$43,369 4,410,495 

2 - $833,550 -$45,103 4,366,390 

3 - $833,550 -$46,907 4,344,558 

4 - $833,550 -$48,784 4,322,835 

5 - $833,550 -$50,735 4,301,221 

6 - $833,550 -$52,765 4,279,715 

7 - $833,550 -$54,875 4,258,316 

8 - $833,550 -$57,070 4,237,025 

9 - $833,550 -$59,353 4,215,840 

10 - $833,550 -$61,727 4,194,761 

11 - $833,550 -$64,196 4,173,787 

12 - $833,550 -$934,136 4,152,918 

13 - $833,550 -$69,435 4,132,153 

14 - $833,550 -$72,212 4,111,492 

15 - $833,550 -$75,100 4,090,935 

16 - $833,550 -$78,104 4,070,480 
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

17 - $833,550 -$81,229 4,050,128 

18 - $833,550 -$84,478 4,029,877 

19 - $833,550 -$87,857 4,009,728 

20 - $833,550 -$91,371 3,989,679 

21 -  -$95,026 3,969,731 

22 -  -$98,827 3,949,882 

23 -  -$102,780 3,930,133 

24 -  -$106,891 3,910,482 

25 -  -$111,167 3,890,930 

 

Table 2.7 summarizes the results of the financial assessment for both options. Option B 

shows the highest NPV and lower LCOE compared to Option A. 

 

Table 2.7: Summary - Financial Analysis - Options A and B 

1379 

Walton 

Wood Road 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A - 

3203 kWp 

DC 

Monofacial 

$9,310,901 $447,525 $0.3739 20.8 -$4,333,042 - 1840.8 

Option B – 

3203 kWp 

DC Bifacial 

$9,442,224 $485,891 $0.3513 19.43 -$4,007,231 - 1987.4 

 

Considering that Option B was shown to have the highest NPV and lower LCOE compared 

to Option A, a sensitivity analysis around the total implementation cost was performed. 

Table 2.8 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

2.5.5.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost was performed. Table 2.8 shows 

what the simple payback and LCOE range would be if the total cost varied between -20% 

and 30%. 
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Table 2.8 CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option 

B - 

3203 

kWp DC 

Bifacial 

0% 
$9,442,224 

$447,525 $490,237 

19.4 -$4,007,231 - $0.3513 $0.1200 

30% 
$12,274,891 

25.3 -$7,157,708 - $0.4574 $0.1200 

-20% 
$7,553,779 

15.5 -$1,906,913 -7.2 $0.2806 $0.1200 

 

2.5.5.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 2.9 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 

 

Table 2.9: Sensitivity Around kWh/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

$/kWh) 

Option B - 3203 

kWp DC Bifacial 

- 4,410,495 $485,891 19.43 $0.3513 $0.1745 

-5% 4,189,970 $459,428 20.55 $0.3698 $0.1745 

5% 4,631,020 $512,354 18.43 $0.3346 $0.1745 

 

2.5.5.4 Sensitivity Analysis – Power Purchase Rates 
A sensitivity analysis around the power purchase rate was performed. Table 2.10 shows 

what the simple payback, savings and NPV range would be if the power purchase rate 

varied between -20% and +20%. 

 

Table 2.10: Sensitivity Around Power Purchase Rate ($/kWh) 

PV System 
+/- % 

($kWh/yr) 

PPA Rate 

(kWh/yr) 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

Option B - 3203 

kWp DC Bifacial 

- $0.1200 $485,891 19.4 -$5,290,434 

-20% $0.0960 $380,039 22.8 -$2,896,001 

20% $0.1440 $591,743 14.7 -$2,724,028 

 

 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 
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and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 2.11: Estimated Timeline for Option A and B 

T
a

sk
 #

 

Option A and B- Tasks - 3203 kWp 

Monofacial and 3203 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV 

designer. If WHRM requires an Engineer to 

act as Owner's Engineer, an RFP to select it 

could occur in parallel to the RFP to select 

the PV designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and 

Answer Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 

WHRM or Owner's Engineer: Bid Assessment, 

Question and Answer with bidders, Bids 

Ranking and Recommendation. Successful 

bidder is contacted. 

3 26 
weeks after 

RFP was issued 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
22 52 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design 

drawings and Shop Drawings Review. Site 

visits. Communications with PV Contractor 

(in parallel to above) 

22 52 
weeks after 

RFP was issued 



 

 West Hants Regional Municipality – PV Feasibilty Study  18 

T
a

sk
 #

 

Option A and B- Tasks - 3203 kWp 

Monofacial and 3203 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

14 PV Contractor: System Start-up 1 53 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built 

Document and Drawings Review. System 

Commissioning. Commissioning Report. 

4 57 
weeks after 

RFP was issued 
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3 995 Highway 215 – Brooklyn Fire 

Station 1 and Civic Centre 
 

 

 Review of Historic Energy Performance 
The Brooklyn Fire Station 1 and Civic Centre located at 995 Highway 215 in Newport, NS, 

provided electricity bills for a 24-month period spanning January 2022 to December 2023. 

 

Energy consumption and demand were reviewed in annual terms to ensure that variation 

in seasonality was observable. With at least two periods available, a month-to-month 

comparison of the facility’s energy performance was made from one year to the next. 

Review of electricity consumption profiles based on the information obtained from the two 

periods was discussed and is compared in this section. This review will also include 

observed variations in electricity demand by month across the two annual periods. 

 

3.1.1 Electricity Use Profiles 
Figure 3.1 provides the monthly electricity usage profile which shows the 24-month period 

from January 2022 to December 2023. 

 

 
Figure 3.1: 2022/2023 Monthly Electricity Consumption 
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Figure 3.1 depicts a trend that shows a higher electricity consumption in the summer 

months, which is most likely due to the demand for air-conditioning in the building. Total 

electricity usage in the period January 2022/December 2022 was 245,680 kWh and 

258,159 kWh in the January 2023/December 2023 year. The average annual energy 

consumption considering these two 12-month periods is 251,920 kWh. 

 

Facility electricity demand was reviewed for each of the months between January 2022 and 

December 2023. Figure 3.2 presents a monthly peak demand trend for this 24-month 

period. 

 

 
Figure 3.2: Monthly Electricity Peak Demand over 24 Consecutive Months 

 

Figure 3.2 shows a trend that closely follows the kWh consumption. The higher peak 

demand occurred during the winter months, which coincides with the month exhibiting the 

highest demand for space heating. The monthly peak demand ranges between 38.6 kW 

and 93.5 kW. The highest demand peak was recorded at 93.5 kW in February 2023 while 

the lowest demand occurred in the month of June 2022 at only 38.6kW. 

 

3.1.2 Electricity Cost 
Electricity is provided by the Nova Scotia Power as a “Commercial General Tariff” electricity 

rate14. 

 

 

 
14 Source: General Tariff| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-22 
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Figure 3.4: Electricity Cost Breakdown 
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Figure 3.3: NSPI Commercial General Tariff Rate 

 

The electricity consumption cost breakdown is depicted in Figure 3.3. This shows that the kWh 

cost represents about 79% and 81% of the cost in the monthly power bills in 2022 and 2023, 

respectively. Monthly electricity cost closely follows the monthly kWh consumption. Total 

electricity cost in the period January 2022/December 2022 was $35,547 and $38,571 in the 

January 2023/December 2023 period. The average annual electricity cost considering this two 

12-month period is $37,059. Also, the average unit cost of electricity, considering all costs in the 

bills, was $0.1471/kWh (not including HST) over the 24-month period provided. 

 

An estimated electricity (kWh only) rate for 2024 of $0.1563/kWh was calculated by applying 

2024 NSPI Commercial General Tariff rates to 2023 electricity consumption and peak 

demand values. A 15% HST was also applied. This average kWh rate does not include the 

additional demand charge, as the implementation of PV to the facility will not reduce the 

facility’s peak demand. 
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Table 3.1 shows the monthly power bill cost breakdown for the January 2022 to December 

2023 24-month period. 

 

Table 3.1: Monthly Power Bill Cost Breakdown for the January 2022 to December 2023 

Month-Year 
Consumption 

(kWh) 

Consumption 

Cost ($) 

Peak 

Demand 

(kW) 

Demand 

Cost ($) 

Invoice 

Amount 

($) 

January 2022 22,480 $2,585.84 67.9 $712.75 $3,298.59 

February 2022 23,626 $2,817.49 85.9 $901.69 $3,719.18 

March 2022 19,297 $2,255.59 63.2 $663.41 $2,919.00 

April 2022 14,209 $1,613.41 39.3 $412.53 $2,025.94 

May 2022 12,014 $1,443.33 45.3 $475.51 $1,918.84 

June 2022 10,454 $1,250.55 38.6 $405.18 $1,655.73 

July 2022 25,565 $2,839.85 61.1 $641.37 $3,481.22 

August 2022 35,754 $3,806.08 60.2 $631.92 $4,438.00 

September 2022 25,258 $2,870.24 70.2 $736.89 $3,607.13 

October 2022 21,134 $2,461.03 67.8 $711.70 $3,172.73 

November 2022 16,862 $1,985.24 57.4 $602.53 $2,587.77 

December 2022 19,027 $2,164.25 53.2 $558.44 $2,722.69 

January 2023 21,560 $2,451.83 60.2 $631.92 $3,083.75 

February 2023 21,542 $2,668.50 93.5 $981.47 $3,649.97 

March 2023 21,586 $2,448.41 59.3 $622.47 $3,070.88 

April 2023 15,134 $1,849.34 39.0 $411.61 $2,260.95 

May 2023 14,122 $1,754.73 40.8 $430.60 $2,185.33 

June 2023 13,248 $1,695.07 45.7 $482.32 $2,177.39 

July 2023 30,009 $3,567.26 62.2 $656.46 $4,223.72 

August 2023 35,331 $4,137.74 63.8 $673.35 $4,811.09 

September 2023 27,911 $3,380.82 67.4 $711.34 $4,092.16 

October 2023 18,802 $2,353.24 56.9 $600.52 $2,953.76 

November 2023 17,332 $2,188.69 55.4 $584.69 $2,773.38 

December 2023 21,582 $2,662.30 71.2 $627.07 $3,289.37 

 

3.1.3 Total Energy Use Summary 
The facility’s total energy usage is shown in Table 3.2. The average for the 24-month period 

considers the electricity consumption records for January 2022 to December 2023. 

 

Table 3.2: Energy Use Summary 

Brooklyn Fire Station 1 and Civic Centre 2022 2023 

Electricity 

Annual Electricity and Demand Cost ($) $35,547 $38,572 

Annual Electricity Consumption (kWh) 245,680 258,159 



 

 West Hants Regional Municipality – PV Feasibilty Study  23 

Brooklyn Fire Station 1 and Civic Centre 2022 2023 

Annual Electricity Consumption (GJ) 884.4 929.4 

Cost per GJ ($/GJ) $40.19 $41.50 

Percentage of Total Energy (%) 100.00% 100.00% 

GHG Emissions (tCO2/yr) 136.9 116.3 

kWh Cost w/o Demand + HST to be used for Cost Savings 

Estimations ($/kWh) 
$0.1563/kWh 

 

 NSPI Net Metering Program 
The Net Metering Program offered by NSPI provides an incentive for on-site renewable 

power generation. Using a 2-way meter, NSPI records the amount of power consumed by 

the facility, as well as any surplus power which is generated on-site using renewable 

technologies and returned to the grid. NSPI then charges the customer for the difference 

between energy consumed and energy returned to the grid. 

 

NSPI allows the installation of PV systems of a minimum size of 27kW AC up to a maximum 

1000kW AC array for net metering if the NSPI customer has a demand meter which this 

facility does. If the facility does not have a demand meter, or it is not a winery, farm, or 

licensed aquaculture plant, the facility could have a PV system with a capacity between 27 

and 200 kW AC. If the facility owner has multiple accounts with NSPI, the PV system can 

supply electricity to other accounts owned by the same person/institution as long as they 

are within the same geographical area known as NSPI distribution zone. 

 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering15. 

 

 Community Solar Program 
The Community Solar Program offered by the province of Nova Scotia provides an 

incentive for the installation of 0.5MW AC up to a maximum 10MW AC16. The community 

solar PV system must be interconnected directly to NSPI’s transmission system. The 

program is eligible to municipalities within the province. Participants of the program enter 

into a power purchase agreement with NSPI in which the client submits a proposed fixed-

rate per kilowatt-hour generated, a minimum of $0.07/kWh, that is locked in for 25 years. 

The participant is also responsible for obtaining subscribers for the PV system, which must 

meet the criteria laid out by the Nova Scotia Community Solar Program, the guidelines of 

which are presented in Appendix A. 

 

 

 
15 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 
16 Source: Community Solar Program | Department of Energy and Mines (novascotia.ca). Retrieved: 2024-07-31 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering
https://energy.novascotia.ca/renewables/community-solar-program
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 Considerations to Size the PV System 
The Brooklyn Fire Station and Civic Centre consumes over 240,000 kWh/yr which makes it a 

good candidate for a solar PV system with a capacity of about 195 kW (AC). This is the 

maximum capacity allowed by NSPI for a client that wants to participate in the net metering 

program. A 195 kW (AC) PV array in Nova Scotia will produce, on average 240,000 kWh (AC) 

per year, which is about the building’s annual consumption, thus making the building 

eligible for the net metering program. The net metering program will permit surplus energy 

generated from the array to be transferred to the NSPI grid via a bi-directional meter that 

will record the amount of energy transferred to the grid and credit that amount against 

future consumption from the grid. This system allows for all energy generated by the array 

to be used productively without the need or expense of an onsite energy storage system. 

 

 PV System 
 

3.5.1 Ground Mounted 
The ground mounted PV system can 

be located on the area west of the 

building. Water wells and any other 

infrastructure should be considered 

when sizing a solar PV array. A typical 

ground mounted system is shown in 

Figure 3.5. The implementation of 

this type of racking system will 

typically require a geotechnical 

analysis of the site to be able to 

design the array foundations. Also, a 

ballasted PV system can be 

implemented, which does not require foundations to anchor the racking to the ground. Site 

conditions are sufficiently typical to permit a standard foundation design for this size of 

array to be used for this level of analysis. The cost of geotechnical analysis, as part of the 

detailed system design cost, is included in the capital cost estimate for this array. Also, 

alternative mounts such as single or dual axis tracking were not considered due to the 

additional maintenance requirements. 

 

3.5.2 Roof Mounted 
A PV system can be accommodated on the flat roof with a ballasted racking system. Panels 

could be placed in landscape position, oriented towards the south at an angle of 10°. 

Alternatively, a PV system can also be accommodated on a pitched roof, with the panels 

oriented on a southern roof face at an angle matching the roof slope. This measure should 

Figure 3.5: Typical Ground Mounted PV Array 



 

 West Hants Regional Municipality – PV Feasibilty Study  25 

only be considered when the 

building roof is due for replacement 

or if it can be determined that the 

existing roofing system has at least 

25 years of remaining life. 

 

HVAC equipment and any other 

infrastructure should be considered 

when sizing a solar PV array. A typical 

roof mounted system is shown in 

Figure 3.6. 

 

The implementation of a system of 

this type will require a structural assessment of the roof to determine if it can withstand 

the load from the PV panels. If the assessment determines that the roof structure cannot 

withstand the load, then the roof structure will need to be reinforced. The estimated 

implementation cost includes the cost for the structural assessment, but it does not 

include the cost for the roof reinforcement (this cost is determined or estimated after the 

completion of the structural assessment). 

 

 Incentive Programs 
 

3.6.1 Low Carbon Communities Program 
West Hants Regional Municipality may be eligible for the Low Carbon Communities Program. 

The program offers funding to recover up to 75% of the total project costs to a maximum 

of $75,000.The program provides 90% of the funding at the start of the project and the 

remaining 10% when the project is completed, and the final reports submitted. No more 

than 75% of the total project cost can be funded through the provincial government17. This 

program requires that reduction in GHG emissions be demonstrated. The expected 

reductions in capital cost for this project, due to this incentive program, are included in the 

financial analysis. Further details about the requirements from this program can be found 

here: Low Carbon Communities - Government of Nova Scotia, Canada. The West Hants 

Regional Municipality will need to inquire about when applications for this fund will reopen. 

 

3.6.2 Green Municipal Fund: Local Energy Generation 
West Hants Regional Municipality may be eligible for the Green Municipal Fund’s 

Community Energy Systems: Capital Projects grant and loan program. The program offers a 

combined grant and loan up to 80% of eligible project costs to a maximum of $10,000,000. 

With the grant being eligible for up to 15% of project costs. This program requires the 

 

 
17 Source: Low Carbon Communities - Government of Nova Scotia, Canada. Retrieved: 2024-07-31 

Figure 3.6: Typical Ballasted Roof Mounted PV 

Array 

https://novascotia.ca/low-carbon-communities/
https://novascotia.ca/low-carbon-communities/
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completion of a feasibility study which considers technical and financial, as well as the 

social and environmental impacts of the project18. Further details about the requirements 

from this program can be found here: Capital project: Community Energy Systems 

(greenmunicipalfund.ca). 

 

3.6.3 Sustainable Communities Challenge Fund 
West Hants Regional Municipality may be eligible for the Sustainable Communities Challenge 

Fund: Mitigation Stream. This fund provides grants up to 80% of eligible projects costs to a 

maximum of $1,000,000. The applicant must supply a minimum of 20% of eligible project 

costs, which may be made by alternate funding sources such as federal funding sources. 

This program requires that reduction in GHG emissions be demonstrated19. Further details 

about the requirements from this program can be found here: Funding Opportunities - 

Sustainable Communities Challenge Fund (nschallengefund.ca). The West Hants Regional 

Municipality will need to inquire about when applications for this fund will reopen. 

 

3.6.4 Low Carbon Economy Challenge 
West Hants Regional Municipality may be eligible for the Low Carbon Economy. This fund 

provides grants up to 50% of eligible projects costs for provincial municipalities. The fund 

ranges from a minimum of $1,000,000 to a maximum of $25,000,000 in available funding. 

According to the program, the project must produce electricity for the facility’s own use. 

Eligible projects must result in a reduction in GHG emissions. Further details about the 

requirements from this program can be found here: Low Carbon Economy Challenge 

Applicant Guide 2023 - Canada.ca.20 The West Hants Regional Municipality will need to 

inquire about when applications for this fund will reopen. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

 

 
18 Source: Capital project: Community Energy Systems (greenmunicipalfund.ca). Retrieved: 2024-07-31 
19 Source: Funding Opportunities - Sustainable Communities Challenge Fund (nschallengefund.ca). 

Retrieved: 2024-07-31 
20 Source: Low Carbon Economy Challenge - Canada.ca. Retrieved: 2024-07-31 

https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://nschallengefund.ca/funding-opportunities/
https://nschallengefund.ca/funding-opportunities/
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://nschallengefund.ca/funding-opportunities/#1664986155533-ef5bbb0c-b646
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html
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degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

Four different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. Each system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option 1A: 195 kWp DC, 188 kW AC PV system with monofacial panels. Net metering. 

2. Option 1B: 178 kWp DC, 150 kW AC PV system with bifacial panels. Net metering. 

3. Option 2A: 646 kWp DC, 563 kW AC PV system with monofacial panels. Community 

Solar. 

4. Option 2B: 642 kWp DC, 563kW AC PV system with bifacial panels. Community Solar 

 

3.7.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south at a 40° angle for ground mounted and 10° 

angle for rooftop ballasted systems, oriented slightly to the southeast 

 Roof mounted arrays were considered as monofacial for all options. 

 Building annual electricity consumption 

 PV system modelled with software PVSyst 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 202321 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

 

 
21 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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3.7.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

3.7.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted 

footings founded at the ground surface (i.e., precast concrete pads), or anchored footings 

consisting of shallow, driven pile, or helical screw pile foundations embedded below 

ground. PV arrays also include supporting infrastructure such as service roads, storage 

shipping containers, electrical substations with transformers, concrete pads for electrical 

equipment, battery storage systems, etc. that each have their own unique foundation 

requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and 

site visit can help better define the geotechnical field investigation requirements. 

Underground utility locating should be completed prior to conducting the field 

investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations (including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.) 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 
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 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 

 

3.7.3.1 Site Description 
The site is located at the Brooklyn Fire Station and Civic Centre, at 995 Highway 215, 

Brooklyn, NS. As seen in Figure 3.7 and Figure 3.8. Based on a review of satellite imagery, it 

appears that the area has been used as a dump site for fill materials for at least a decade 

or more. The exact composition and environmental soil quality of the fill is unknown. 

Around 2010, a large berm of material appears to have been constructed along the south 

end of the site. The PV arrays are proposed to be located across the entire site. Anchored 

foundations are proposed. 

 

Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources22. 

 

 
Figure 3.7: Ortho - 995 Highway 215 - Anchored PV array (blue) (GoogleEarth, 2024) 

 

 

 
22 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 
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Figure 3.8: LiDAR - 995 Highway 215 (GeoNOVA, 2024) 

 

3.7.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown fill materials at the site. 

 Unknown placement and compaction method for fill materials at the site. 

 Unknown soil quality of fill materials at the site. 

 Slope stability. 

 Bearing capacity. 

 Differential settlement fill materials (if ballasted foundations are selected). 

 Frost heave of fill materials (if ballasted foundations are selected). 

 Shallow foundations may not be feasible or cost effective due to potential thickness of 

fill materials being >1.5 m. 

 Helical screw piles may not be feasible due to potential construction debris (i.e., 

concrete/rebar etc.). 

 It is unknown if any capped soils are present (i.e., liner system). 

 Misalignment of ballasted PVs due to settlement or frost heave (if ballasted foundations 

are selected). 

 Influence of PVs on vegetative cover, erosion control, and stormwater management. 

 

3.7.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Geotechnical borehole investigation. 

 Approximately 9 boreholes drilled within the proposed development area. 

 Approximately 3 monitoring wells to assist with groundwater level determination. 

 Boreholes to be drilled through fill materials into competent native soils. Estimated 

depth is approximately 6-8 m. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 
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3.7.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $25k - $35k. 

Environmental testing, if required, could be extra. 

 

3.7.4 Electrical Analysis and Cost 
There are two options we are considering for this location – a net metering arrangement 

(188kW-AC), and a larger system that would be eligible for the Community Solar Program 

(563kW-AC). This location is primarily powered by a three-phase 208V distribution system. 

 

Option 1 – Net Metering 
In this option, the PV system size is restricted to the present energy consumption of the 

site. Therefore, no upgrade to the service entrance is required. A means of interconnecting 

the inverters with the existing distribution system will be required. 

 

A system at 188kW would export 521.8A, so the system is oversized for a panelboard 

connection. The large panelboards on site are 200A. 

 

There is a splitter presently fed from the transfer switch, with a lamicoid nameplate rating 

of 600A. This equipment will also not be suitable. A replacement splitter, rated 1200A, 

should be installed to handle the full output of the PV system and service entrance. 

 

Per NSPI Bulletin B-64-200, a control system will be required to ensure the PV system shuts 

down upon loss of the utility interconnection. 

 

Table 3.3: Option 1 – Net Metering Electrical Work Cost Estimates 

Item Estimated Cost Notes 

Interconnection Wiring $3,000  

1200A Splitter, NEMA 1 $3,000  

1 x 200kVA $25,000 This may not be required if 

208V inverters can be obtained. 

2 x 600A Disconnect Switches, 

Complete with 600A Fuses 

$6,000  

ATS Provisions $1,500  

Total 

$37,000 (if 480V 

inverters are used) 

$12,000 (if 208V 

inverter are used) 

N/A 

 

Option 2 – Community Solar 
This system is planned to be 563kW-AC, so the considerations in the previous section with 

respect to current rating, applies. Since this is so much larger, a separate utility 
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interconnection is more practical. This would mean the installation of an Owner-supplied 

step-up transformer to interconnect with the 24.4kV distribution system would be 

required. Given equipment availability, 480V is the practical low voltage option. 

 

Table 3.4: Option 2 – Community Solar Electrical Work Cost Estimates 

Item Estimated Cost Notes 

Overhead Line Upgrades $6,560 Line upgrades are estimated at 

$85/m. NSPI may provide the first 

92m, reducing this cost to $0. 

NSPI Interconnection 

Equipment 

$50,000 NSPI will require the IPP to pay for the 

protective devices required to 

interconnect the site. 

1 x 750kVA Padmount 

Transformer 

$70,000  

Primary Interconnection 

Equipment 

$35,000  

1 x 1000A 480V Switchboard $60,000  

Total $221,560 N/A 

 

3.7.5 Structural Upgrade Cost 
A review of the as-built drawings, dated 2009, indicates that the roof structure in the area 

of the proposed PV array is steel deck and open web steel joists, supported on steel 

framing with conventional concrete foundation walls and footings, or concrete sandwich 

panels at exterior walls with insulated concrete form foundation walls and footings. The 

general construction was confirmed during the July 2024 site visit. The drawings also 

provided design loads for the roof structure including suspended dead load, snow load, 

and wind uplift. 

 

A review of the original dead load, in comparison with the weight of the ballasted PV array, 

indicates that the overall design load would be increased in the order of 6%, which is 

acceptable for this type of structure. 

 

The National Building Code for Canada (NBCC) 2020, which will be adopted by the Province 

of Nova Scotia soon, has new design considerations addressing the accumulation of snow 

drifts around PV systems. For flat roofs with tilted solar panels, snow drifts will accumulate 

if the top height of the panels is greater than the base snow depth on the roof. If it is 

determined that snow drifts will accumulate, this is additional load on the roof, and the 

structure would need to be reinforced. It is important to note that the design snow load for 

this building has increased from the code used in the original design of the building to 

NBCC 2020. If the snow loading distribution on the roof were to change (i.e., the creation of 

new snow drifts), the entire building would need to be analyzed with loads prescribed by 

the current code and will potentially require reinforcing. It is recommended that the PV 
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Figure 3.9: Ground Mounted PV Array – Option 1A and 1B 

panels be installed in such a way as to avoid the creation of snow drifts and, therefore, 

most likely avoid any reinforcing requirements. 

 

The use of a ballasted array system does not require connection to the existing structure, 

therefore, there are no anticipated structural costs. 

 

3.7.6 Option 1 PV System – Net Metering 
This PV system was sized considering that all the energy produced has to be consumed 

onsite and no surplus energy can be exported to the grid. This system would be equipped 

with a power production control system to monitor the building load to adapt the PV 

system production and to make sure there is no surplus energy returned to the grid. The 

assumptions and variables considered for the financial analysis for Option 1 are the same 

for Option 2. 

 

Figure 3.9 shows the 3D models in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option 1A) and bifacial panels (Option 1B).. The 

following items were considered when placing the PV system on this part of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Excellent visibility for the facility operators and the public. 

 Easy access for maintenance. 

 Racking system will be anchored to the ground. 
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The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Table 3.5. The PVSyst reports are included in Appendix B. Costs in 

the table below include HST. 

 

Table 3.5: Ground Mounted PV System – Options 1A and 1B 

Brooklyn Fire Station – Option 1 Net Metering 
Option 1A – 

195 kWp DC 

Option 1B – 178 

kWp DC Bifacial 

Ground Mount PV Capacity (kWp DC) 195.0 178.0 

Ground Mount PV Capacity (kWp AC) 188.0 150.0 

Ground Mount Installed Cost ($/kWp) $3,073 $3,119 

Ground Mount Cost [PV only] ($) $599,235 $555,182 

Electricity Rate ($/kWh) $0.1563 $0.1563 

Annual Consumption (kWh/yr) 251,919 251,919 

Generated by PV and Consumed on Site (kWh/yr) 89,791 93,072 

Generated by PV and Exported to Grid (kWh/yr) 162,128 154,499 

PV Generation (kWh/yr) 251,919 247,571 

PV Specific Production (kWh/yr/kWp) 1,292 1,391 

 

When comparing the results for Option 1 considering monofacial panels (Option 1A) and 

bifacial panels (Option 1B), the following was observed: 

 The installed cost per kWp for bifacial panels is less than 1.5% higher than for 

monofacial panels. 

 All electricity generated by the PV system would be either consumed on site or net 

metered to the grid. 

 Surplus energy is not generated with the considered building energy consumption. 

 Option 1A would provide 100% of the annual energy consumption. 

 Option 1B would provide 98.3% of the annual energy consumption. 

 All energy produced onsite will generate a cost savings at the same rate (NSPI electricity 

rate). 

 The production and specific production from Option 1B (bifacial) is 1.7% lower and 7.7% 

higher than from Option 1A, respectively, even though Option 1A kWp DC installed 

capacity is 8.7% larger than Option 1B. 

 

In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 3.6 shows the PV installation cost, as well as the electrical upgrade cost, fencing, 

geotechnical analysis, and design cost. As expected, the highest installation cost is for 

Option 1A, which also results in the highest total cost. 
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Table 3.6: PV Cost and Additional Costs - Options 1A and 1B 

Installed Cost 
Option 1A – 195 

kWp DC Monofacial 

Option 1B - 178 kWp 

DC Bifacial 

PV Ground Mounted ($) $599,235 $555,182 

Geotechnical Analysis Cost ($) $35,000 $35,000 

Electrical Upgrade Cost ($) $37,000 $37,000 

Site Fencing ($) $35,000 $35,000 

Design ($) $51,000 $51,000 

Total Project Cost ($) $757,235 $713,182 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. Electrical upgrade cost estimates 

are assuming a 480V inverter is used. 

 

Table 3.7: Financial Analysis – Options 1A and 1B 

Fire 

Station 

Option 1 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option 1A 

- 195 kWp 

DC 

$757,235 $36,379 $39,375 20.8 -$53,150 0.9 40.5 

Option 1B 

- 178 kWp 

DC 

$713,182 $35,919 $38,695 19.9 -$15,838 1.8 41.9 

 

Option 1A results in higher savings, but the Option 1B installation cost is lower, which 

results in a shorter simple payback period for Option 1B. The simple payback considers 

inflation, power production degradation, maintenance cost, and equipment replacement 

cost for a 25-year period. The cash flow and LCOE for both projects should be reviewed to 

further assess these options. The cash flow includes the maintenance cost and the savings 

from the generated electricity. Typically, a PV system fitted with string inverters requires 

the replacement of the inverters after ten (10) to twelve (12) years of operation, which 

results in a high maintenance cost in year 11 or 12. 

 

3.7.6.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 
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lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 3.10 shows the LCOE formula.23 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

Table 3.8 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option 1A was 

determined to be $0.4513/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. The LCOE of the purchase of electricity from the grid is 

$0.2273/kWh, which is lower than the LCOE for the PV system. 

 

Table 3.8: LCOE Calculation – Option 1A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $54,471 -$2,996 251,919 

2 - $54,471 -$3,116 249,400 

3 - $54,471 -$3,241 248,153 

4 - $54,471 -$3,370 246,912 

5 - $54,471 -$3,505 245,677 

6 - $54,471 -$3,645 244,449 

7 - $54,471 -$3,791 243,227 

8 - $54,471 -$3,943 242,011 

9 - $54,471 -$4,100 240,801 

10 - $54,471 -$4,264 239,597 

11 - $54,471 -$4,435 238,399 

12 - $54,471 -$64,536 237,207 

 

 
23 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 3.10: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

13 - $54,471 -$4,797 236,021 

14 - $54,471 -$4,989 234,841 

15 - $54,471 -$5,188 233,666 

16 - $54,471 -$5,396 232,498 

17 - $54,471 -$5,612 231,336 

18 - $54,471 -$5,836 230,179 

19 - $54,471 -$6,070 229,028 

20 - $54,471 -$6,312 227,883 

21 -  -$6,565 226,743 

22 -  -$6,828 225,610 

23 -  -$7,101 224,482 

24 -  -$7,385 223,359 

25 -  -$7,680 222,242 

 

The LCOE for Option 1B was determined to be $0.4297kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. The LCOE of the purchase of 

electricity from the grid is $0.2273/kWh, which is lower than the LCOE for the PV system. 

The LCOE for the NSPI grid was calculated considering inflation rate and the annual energy 

consumption of the building. 

 

Table 3.9: LCOE Calculation – Option 1B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $48,277 -$2,776 247,571 

2 - $48,277 -$2,887 245,095 

3 - $48,277 -$3,002 243,870 

4 - $48,277 -$3,123 242,650 

5 - $48,277 -$3,247 241,437 

6 - $48,277 -$3,377 240,230 

7 - $48,277 -$3,512 239,029 

8 - $48,277 -$3,653 237,834 

9 - $48,277 -$3,799 236,645 

10 - $48,277 -$3,951 235,461 

11 - $48,277 -$4,109 234,284 

12 - $48,277 -$59,792 233,113 

13 - $48,277 -$4,444 231,947 

14 - $48,277 -$4,622 230,787 

15 - $48,277 -$4,807 229,633 
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

16 - $48,277 -$4,999 228,485 

17 - $48,277 -$5,199 227,343 

18 - $48,277 -$5,407 226,206 

19 - $48,277 -$5,623 225,075 

20 - $48,277 -$5,848 223,950 

21 -  -$6,082 222,830 

22 -  -$6,326 221,716 

23 -  -$6,579 220,607 

24 -  -$6,842 219,504 

25 -  -$7,116 218,407 

 

Table 3.10 summarizes the results of the financial assessment for both options. Option 1B 

shows the highest NPV and lower LCOE compared to Option 1A. 

 

Table 3.10: Summary - Financial Analysis - Options 1A and 1B 

Fire 

Station 

Option 1 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option 1A - 

195 kWp 

DC 

Monofacial 

$757,235 $36,379 $0.4513 20.8 -$53,150 0.9 40.5 

Option 1B - 

178 kWp 

DC Bifacial 

$713,182 $35,919 $0.4297 19.9 -$15,838 1.8 41.9 

 

Considering that Option 1B was shown to have the highest NPV and lower LCOE compared 

to Option 1A, a sensitivity analysis around the total implementation cost was performed. 

Table 3.11 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

3.7.6.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost of Option1B was performed. 

Table 3.11 shows what the simple and LCOE range would be if the total cost varied 

between -20% and 30%. 
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Table 3.11: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option 

1B - 

178 

kWp DC 

Bifacial 

0% $713,182 

$35,919 $38,695 

19.9 -$15,838 1.8 $0.4297 $0.2273 

30% $927,137 25.8 -$250,469 -3.6 $0.5710 $0.2273 

-20% $570,546 15.9 $140,582 6.2 $0.3355 $0.2273 

 

3.7.6.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 3.12 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 

 

Table 3.12: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option 1B - 178 

kWp DC Bifacial 

- 247,571 $35,919 19.9 $0.4297 $0.2273 

-5% 235,192 $33,985 21.0 $0.4523 $0.2273 

5% 259,950 $37,854 18.8 $0.4092 $0.2273 

 

3.7.7 Option 2 PV System – Community Solar 
This PV system was sized considering that all energy produced will be exported to the grid. 

The assumptions and variables considered for the financial analysis for Option 1 are the 

same for Option 2. 

 

Figure 3.11 shows the 3D models in PVSyst and the area considered for the 

implementation of the PV system considering monofacial (Option 2A) and bifacial panels 

(Option 2B). The following items were considered when placing the PV system on this part 

of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Excellent visibility for the facility operators and the public. 

 Easy access for maintenance. 

 Ballasted PV system on the fire station flat roof. 

 Racking system will be anchored to the ground for ground mounted array. 
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Figure 3.11: Ground Mounted PV Array – Option 2A and 2B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Table 3.13. The PVSyst reports are included in Appendix B. Costs 

in the table below include HST. 

 

Table 3.13: Ground Mounted PV System – Options 2A and 2B 

Brooklyn Fire Station – Option 2 Community 

Solar 

Option 2A - 646 

kWp DC 

Monofacial 

Option 2B – 

642 kWp DC 

Bifacial 

Roof Mount PV Capacity (kWp DC) 140.0 140.0 

Roof Mount PV Capacity (kWp AC) 125.0 125.0 

Roof Mount Installed Cost ($/kWp) $2,801 $2,801 

Roof Mount Cost [PV only] ($) $392,140 $392,140 

Ground Mount PV Capacity (kWp DC) 506.0 502.0 

Ground Mount PV Capacity (kWp AC) 438.0 438.0 

Ground Mount Installed Cost ($/kWp) $2,813 $2,853 

Ground Mount Cost [PV only] ($) $1,423,378 $1,432,206 

Total PV Capacity (kWp DC) 646.0 642.0 

Total PV Capacity (kWp AC) 563.0 563.0 

Total cost [PV only] ($) $1,815,518 $1,824,346 

Average Install Cost ($/kWh) $2,810 $2,842 

Power Purchase Electricity Rate ($/kWh) $0.12 $0.12 

Annual Consumption (kWh/yr) - - 

Generated by PV and Consumed on Site (kWh/yr) - - 

Generated by PV and Exported to Grid (kWh/yr) 816,942 860,961 

PV Generation (kWh/yr) 816,942 860,961 

PV Specific Production (kWh/yr/kWp) 1,265 1,341 
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When comparing the results for Option 2 considering monofacial panels (Option 2A) and 

bifacial panels (Optional 2B), the following was observed: 

 The installed cost per kWp for bifacial panels is approximately 1.5% higher than for 

monofacial panels. 

 All electricity generated by the PV system will be exported in a power purchase 

agreement. 

 All energy produced onsite will generate revenue at the PPA rate (estimated -power 

Purchase agreement rate of $0.12/kWh). 

 The production and specific production from Option 2B (bifacial) is 5.4% and 6% higher 

than from Option 2A, respectively, even though Option 2B kWp DC installed capacity is 

0.6% smaller than Option 2A. 

 

In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 3.14 shows the PV installation cost, as well as the electrical upgrade cost, 

geotechnical analysis, and design cost. As expected, the highest installation cost is for 

Option 2B, which also results in the highest total cost. 

 

Table 3.14: PV Cost and Additional Costs - Options 2A and 2B 

Installed Cost 
Option 2A – 646 

kWp DC 

Option 2B – 642 kWp 

DC Bifacial 

PV Ground Mounted ($) $1,423,378 $1,432,206 

Geotechnical Analysis Cost ($) $35,000 $35,000 

Electrical Upgrade Cost ($) $221,560 $221,560 

Site Fencing ($) $60,000 $60,000 

Design ($) $87,150 $87,150 

Total Project Cost ($) $1,827,088 $1,835,916 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 
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Table 3.15: Financial Analysis – Options 2A and 2B 

Fire 

Station 

Option 2 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option 2A 

- 646 kWp 

DC 

Monofacial 

$1,827,088 $88,955 $98,033 20.5 -$1,176,685 - 86.1 

Option 2B 

- 642 kWp 

DC Bifacial 

$1,835,916 $94,194 $103,315 19.5 -$1,122,548 - 87.2 

 

Option 2A has a lower installation cost, but Option 2B results in higher savings, which 

results in a lower simple payback for Option 2B. The cash flow and LCOE for both projects 

should be reviewed to further assess these options. The cash flow includes the 

maintenance cost and the savings from the generated electricity. Typically, a PV system 

fitted with string inverters requires the replacement of the inverters after ten (10) to twelve 

(12) years of operation, which results in a high maintenance cost in year 11 or 12. 

 

3.7.7.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 3.12 shows the LCOE formula.24 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

 

 
24 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 3.12: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Table 3.16 shows the costs included in the calculation of the LCOE and the estimated 

annual energy production factoring power production depreciation. The LCOE for 

Option 2A was determined to be $0.4329/kWh. The LCOE is not the production cost for the 

PV system, it is instead a financial indicator that allows the assessment of the technical and 

financial performance of the solar PV system. 

 

Table 3.16: LCOE Calculation – Option 2A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $185,618 -$9,078 816,942 

2 - $185,618 -$9,441 808,773 

3 - $185,618 -$9,818 804,729 

4 - $185,618 -$10,211 800,705 

5 - $185,618 -$10,619 796,702 

6 - $185,618 -$11,044 792,718 

7 - $185,618 -$11,486 788,754 

8 - $185,618 -$11,945 784,811 

9 - $185,618 -$12,423 780,887 

10 - $185,618 -$12,920 776,982 

11 - $185,618 -$13,437 773,097 

12 - $185,618 -$195,526 769,232 

13 - $185,618 -$14,534 765,386 

14 - $185,618 -$15,115 761,559 

15 - $185,618 -$15,719 757,751 

16 - $185,618 -$16,348 753,962 

17 - $185,618 -$17,002 750,192 

18 - $185,618 -$17,682 746,441 

19 - $185,618 -$18,390 742,709 

20 - $185,618 -$19,125 738,996 

21 -  -$19,890 735,301 

22 -  -$20,686 731,624 

23 -  -$21,513 727,966 

24 -  -$22,374 724,326 

25 -  -$23,269 720,705 

 

The LCOE for Option 2B was determined to be $0.4125/kWh. The LCOE is not the 

production cost for the PV system, it is instead a financial indicator that allows the 

assessment of the technical and financial performance of the solar PV system. 
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Table 3.17: LCOE Calculation – Option 2B 

Year Equity ($) 
Loan Payments 

($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $186,410 -$9,122 860,961 

2 - $186,410 -$9,487 852,351 

3 - $186,410 -$9,866 848,090 

4 - $186,410 -$10,261 843,849 

5 - $186,410 -$10,671 839,630 

6 - $186,410 -$11,098 835,432 

7 - $186,410 -$11,542 831,255 

8 - $186,410 -$12,004 827,098 

9 - $186,410 -$12,484 822,963 

10 - $186,410 -$12,983 818,848 

11 - $186,410 -$13,502 814,754 

12 - $186,410 -$196,477 810,680 

13 - $186,410 -$14,604 806,627 

14 - $186,410 -$15,188 802,594 

15 - $186,410 -$15,796 798,581 

16 - $186,410 -$16,428 794,588 

17 - $186,410 -$17,085 790,615 

18 - $186,410 -$17,768 786,662 

19 - $186,410 -$18,479 782,728 

20 - $186,410 -$19,218 778,815 

21 -  -$19,987 774,921 

22 -  -$20,786 771,046 

23 -  -$21,618 767,191 

24 -  -$22,482 763,355 

25 -  -$23,382 759,538 

 

Table 3.18 summarizes the results of the financial assessment for both options. Option 2B 

shows the highest NPV and lower LCOE compared to Option 2A. 

 

Table 3.18: Summary - Financial Analysis - Options 2A and 2B 

Fire Station 

Option 2 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option 2A - 

646 kWp DC 

Monofacial 

$1,827,088 $88,955 $0.4329 20.5 -$1,176,685 - 86.1 
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Fire Station 

Option 2 

Cost 

($) 

Total Savings 

[energy 

savings - 

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option 2B - 

642 kWp DC 

Bifacial 

$1,835,916 $94,194 $0.4125 19.5 -$1,122,548 - 87.2 

 

Considering that Option 2B was shown to have the highest NPV and lower LCOE compared 

to Option 2A, a sensitivity analysis around the total implementation cost was performed. 

Table 3.19 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

3.7.7.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost was performed. Table 3.19 

shows what the simple payback and LCOE range would be if the total cost varied between -

20% and 30%. 

 

Table 3.19: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option 

2B - 

642 

kWp DC 

Bifacial 

0% $1,835,916 

$94,194 $103,315 

19.5 -$1,122,548 - $0.4125 $0.1745 

30% $2,386,691 25.3 -$1,858,552 - $0.5398 $0.1745 

-20% $1,468,733 15.6 -$631,879 - $0.3276 $0.1745 

 

3.7.7.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 3.20 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 

 

Table 3.20: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option 2B - 642kWp DC 

Bifacial 

- 860,961 $94,194 19.5 $0.4125 $0.1745 

-5% 817,913 $89,028 20.6 $0.4342 $0.1745 

5% 904,009 $99,359 18.5 $0.3929 $0.1745 
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3.7.7.4 Sensitivity Analysis – Power Purchase Rates 
A sensitivity analysis around the power purchase rate was performed. Table 3.21 shows 

what the simple payback, savings and NPV range would be if the power purchase rate 

varied between -20% and +20%. 

 

Table 3.21: Sensitivity Around Power Purchase Rate ($/kWh) 

PV System 
+/- % 

($kWh/yr) 

PPA Rate 

(kWh/yr) 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

Option 2B - 3203 

kWp DC Bifacial 

- $0.1200 $485,891 19.4 -$1,122,548 

-20% $0.0960 $380,039 22.8 -$1,373,038 

20% $0.1440 $591,743 14.7 -$872,057 

 

 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 

and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 3.22: Estimated Timeline for Option 1A and 1B 

T
a

sk
 #

 

Option 1A and 1B- Tasks - 195 kWp and 

178 kWp PV Systems-Net metering 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV 

designer. If WHRM requires an Engineer to 

act as Owner's Engineer, an RFP to select it 

could occur in parallel to the RFP to select 

the PV designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 
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T
a

sk
 #

 
Option 1A and 1B- Tasks - 195 kWp and 

178 kWp PV Systems-Net metering 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and 

Answer Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 

WHRM or Owner's engineer: Bid Assessment, 

Question and Answer with bidders, Bids 

Ranking and Recommendation. Successful 

bidder is contacted. 

3 26 
weeks after 

RFP was issued 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
14 44 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design 

drawings and Shop Drawings Review. Site 

visits. Communications with PV Contractor 

(in parallel to above) 

14 44 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 45 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built 

Document and Drawings Review. System 

Commissioning. Commissioning Report. 

4 49 
weeks after 

RFP was issued 

 

Table 3.23: Estimated Timeline for Option 2 

T
a

sk
 #

 

Option 2A and 2B – 646 kWp and 642 kWp 

PV Systems-Community Solar 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV 

designer. If WHRM requires an Engineer to act 

as Owner's Engineer, an RFP to select it could 

occur in parallel to the RFP to select the PV 

designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 
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T
a

sk
 #

 
Option 2A and 2B – 646 kWp and 642 kWp 

PV Systems-Community Solar 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and Answer 

Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 

WHRM or Owner's engineer: Bid Assessment, 

Question and Answer with bidders, Bids 

Ranking and Recommendation. Successful 

bidder is contacted. 

3 26 
weeks after 

RFP was issued 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment selection and 

Acquisition. PV System Installation. 
20 50 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design drawings 

and Shop Drawings Review. Site visits. 

Communications with PV Contractor (in 

parallel to above) 

20 50 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 51 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built 

Document and Drawings Review. System 

Commissioning. Commissioning Report. 

4 55 
weeks after 

RFP was issued 
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293 Wentworth Rd - Windsor Wastewater Treatment Plant "New Lagoons" 

Electricity Consumption (January 2022 - December 2023)

Figure 4.1: 2022/2023 Monthly Electricity Consumption 

4 293 Wentworth Road – Windsor 

Wastewater Treatment Plant 

“New Lagoons” 
 

 

 Review of Historic Energy Performance 
The Windsor Wastewater Treatment Plant “New Lagoons” located at 293 Wentworth Road 

in Windsor, NS, provided electricity bills for a 24-month period spanning January 2022 to 

December 2023. Energy consumption and demand were reviewed in annual terms to 

ensure that variation in seasonality was observable. With at least two periods available, a 

month-to-month comparison of the facility’s energy performance was made from one year 

to the next. Review of electricity consumption profiles based on the information obtained 

from the two periods was discussed and is compared in this section. This review will also 

include observed variations in electricity demand by month across the two annual periods. 

 

4.1.1 Electricity Use Profiles 
Figure 4.1 provides the monthly electricity usage profile which shows the 24-month period 

from January 2022 to December 2023. 
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Figure 4.2: Monthly Electricity Peak Demand over 24 Consecutive Months 

Figure 4.1 depicts a higher consumption of electricity in 2023, which is expected as that is 

when the site would have been fully operational. Total electricity usage in the period 

January 2022/December 2022 was 40,140 kWh and 683,729 kWh in the 

January 2023/December 2023 year. Due to the site only being operational in 2023, the 

value for 2022 will not be considered when estimating the electricity production of the PV 

system. 

 

Facility electricity demand was reviewed for each of the months between January 2022 and 

December 2023. Figure 4.2 presents a monthly peak demand trend for this 24-month 

period. 

 

 
 

 

Figure 4.2 shows a trend that closely follows the kWh consumption. The higher peak 

demand occurred during the winter months, which coincides with the month with the 

highest demand for space heating. The monthly peak demand ranges between 6.7 kW and 

132.7 kW. The highest demand peak was recorded at 132.7 kW in January and February 

2023 while the lowest demand occurred in the month of June 2022 at only 6.7kW. 

 

4.1.2 Electricity Cost 
Electricity is provided by the Nova Scotia Power as a “Commercial General Tariff” electricity 

rate25. 

 

 

 
25 Source General Tariff| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-22 
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Figure 4.4: Electricity Cost Breakdown 

Figure 4.3: NSPI Commercial General Tariff Rate 

 
 

 

The electricity consumption breakdown is depicted in Figure 4.4. This shows that the kWh 

cost represents about 78.3% and 85.5% of the cost in the monthly power bills in 2022 and 

2023, respectively. Monthly electricity cost closely follows the monthly kWh consumption. 

Total electricity cost in the period January 2022/December 2022 was $5,786 and $91,872 in 

the January 2023/December 2023 period. Also, the average unit cost of electricity, 

considering all costs in the bills, was $0.1349/kWh (not including HST) over the 24-month 

period provided. 

 

An estimated electricity (kWh only) rate for 2024 of $0.1496/kWh was calculated by applying 

2024 NSPI Commercial General Tariff rates to 2023 electricity consumption and peak 

demand values. A 15% HST was also applied. This average kWh rate does not include the 

additional demand charge, as the implementation of PV to the facility will not reduce the 

facility’s peak demand. 
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Table 4.1 shows the monthly power bill cost breakdown for the January 2022 to December 

2023 24-month period. 

 

Table 4.1: Monthly Power Bill Cost Breakdown for the January 2022 to December 2023 

Month-Year 
Consumption 

(kWh) 

Consumption 

Cost ($) 

Peak 

Demand 

(kW) 

Demand 

Cost ($) 

Invoice 

Amount 

($) 

January 2022 1,800 $215.52 6.7 $70.33 $285.85 

February 2022 2,340 $299.99 23.9 $250.88 $550.87 

March 2022 2,520 $290.27 7.6 $79.78 $370.05 

April 2022 3,600 $407.09 9.7 $101.82 $508.91 

May 2022 3,780 $418.36 8.8 $92.37 $510.73 

June 2022 4,320 $468.57 8.6 $90.27 $558.84 

July 2022 4,320 $467.91 8.5 $89.22 $557.13 

August 2022 3,240 $359.63 7.7 $80.83 $440.46 

September 2022 4,320 $477.10 9.9 $103.92 $581.02 

October 2022 3,600 $405.78 9.5 $99.72 $505.50 

November 2022 4,320 $480.38 10.4 $109.17 $589.55 

December 2022 1,980 $242.03 8.1 $85.03 $327.06 

January 2023 48,960 $5,541.52 132.7 $1,392.95 $6,934.47 

February 2023 62,271 $6,811.52 132.7 $1,392.95 $8,204.47 

March 2023 69,129 $7,383.87 120.2 $1,261.74 $8,645.61 

April 2023 59,940 $7,059.76 114.3 $1,206.32 $8,266.08 

May 2023 51,797 $6,007.25 84.6 $892.87 $6,900.12 

June 2023 57,820 $6,657.40 87.1 $919.25 $7,576.65 

July 2023 48,184 $5,631.74 85.3 $900.26 $6,532.00 

August 2023 54,412 $6,298.85 87.1 $919.25 $7,218.10 

September 2023 55,429 $6,401.24 86.4 $911.87 $7,313.11 

October 2023 49,667 $5,946.63 109.4 $1,154.61 $7,101.24 

November 2023 59,551 $7,039.93 117.5 $1,240.10 $8,280.03 

December 2023 66,569 $7,733.82 117.9 $1,168.91 $8,902.73 

 

4.1.3 Total Energy Use Summary 
The facility’s total energy usage is shown in Table 4.2. The average for the 24-month period 

considers the electricity consumption records for January 2022 to December 2023. 
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Table 4.2: Energy Use Summary 

293 Wentworth Road Windsor Wastewater Treatment 

Plant “New Lagoons” 
2022 2023 

Electricity 

Annual Electricity and Demand Cost ($) $5,786 $91,875 

Annual Electricity Consumption (kWh) 40,140 683,729 

Annual Electricity Consumption (GJ) 144.5 2,461.4 

Cost per GJ ($/GJ) $40.04 $37.33 

Percentage of Total Energy (%) 100.0% 100.0% 

GHG Emissions (tCO2/yr) 22.4 308.1 

kWh Cost w/o demand + HST to be used for Cost Savings 

Estimations ($/kWh) 
$0.1496/kWh 

 

 NSPI Net Metering Program 
The Net Metering Program offered by NSPI provides an incentive for on-site renewable 

power generation. Using a 2-way meter, NSPI records the amount of power consumed by 

the facility, as well as any surplus power which is generated on-site using renewable 

technologies and returned to the grid. NSPI then charges the customer for the difference 

between energy consumed and energy returned to the grid. 

 

NSPI allows the installation of PV systems of a minimum size of 27kW AC up to a maximum 

1000kW AC array for net metering if the NSPI customer has a demand meter which this 

facility does. If the facility does not have a demand meter, or it is not a winery, farm, or 

licensed aquaculture plant, the facility could have a PV system with a capacity between 27 

and 200 kW AC. If the facility owner has multiple accounts with NSPI, the PV system can 

supply electricity to other accounts owned by the same person/institution as long as they 

are within the same geographical area known as NSPI distribution zone. 

 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering26. 

 

 Considerations to Size the PV System 
The Windsor Wastewater Treatment Plant consumes over 680,000 kWh/yr which makes it a 

good candidate for a solar PV system with a capacity of about 540 kW (DC). This is the 

maximum capacity allowed by NSPI for a client that wants to participate in the net metering 

program. A 540 kW (DC) PV array in Nova Scotia will produce, on average 670,000 kWh (AC) 

per year, well below the building’s annual consumption, thus making the building eligible 

for the net metering program. The net metering program will permit surplus energy 

 

 
26 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering


 

 West Hants Regional Municipality – PV Feasibilty Study  54 

generated from the array to be transferred to the NSPI grid via a bi-directional meter that 

will record the amount of energy transferred to the grid and credit that amount against 

future consumption from the grid. This system allows for all energy generated by the array 

to be used productively without the need or expense of an onsite energy storage system. 

 

 PV System 
 

4.4.1 Ground Mounted 
The ground mounted PV system can 

be located on the area west of the 

building. Water wells and any other 

infrastructure should be considered 

when sizing a solar PV array. A typical 

ground mounted system is shown in 

Figure 4.5. The implementation of 

this type of racking system will 

typically require a geotechnical 

analysis of the site to be able to 

design the array foundations. Also, a 

ballasted PV system can be 

implemented, which does not require foundations to anchor the racking to the ground. Site 

conditions are sufficiently typical to permit a standard foundation design for this size of 

array to be used for this level of analysis. The cost of geotechnical analysis, as part of the 

detailed system design cost, is included in the capital cost estimate for this array. Also, 

alternative mounts such as single or dual axis tracking were not considered due to the 

additional maintenance requirements. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

Figure 4.5: Typical Ground Mounted PV Array 
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maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

Two different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. The system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option A: 330 kWp DC, 300 kW AC PV system with monofacial panels. Net metering. 

2. Option B: 327 kWp DC, 300kW AC PV system with bifacial panels. Net metering. 

 

4.5.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south at a 40° angle for ground mounted 

 Building annual electricity consumption 

 PV system modelled with software PVSyst 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 202327 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: %0.5 of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

4.5.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

 

 
27 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

4.5.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted 

footings founded at the ground surface (i.e., precast concrete pads), or anchored footings 

consisting of shallow, driven pile, or helical screw pile foundations embedded below 

ground. PV arrays also include supporting infrastructure such as service roads, storage 

shipping containers, electrical substations with transformers, concrete pads for electrical 

equipment, battery storage systems, etc. that each have their own unique foundation 

requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and 

site visit can help better define the geotechnical field investigation requirements. 

Underground utility locating should be completed prior to conducting the field 

investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations [including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.] 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 

 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 
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4.5.3.1 Site Description 
The site is located at the Windsor Wastewater Treatment Plant at 293 Wentworth Road, 

Windsor, NS. The site contains several wastewater treatment ponds and a control building 

as shown in Figure 4.6 and Figure 4.7. The ponds are encircled by berms built up above the 

existing grade. The height and geometry of the berms is unknown at this time, but it is 

assumed that the berms are at least 2-3 m tall, with a minimum of 2 horizontal to 1 vertical 

(2H:1V) side slopes. The fill material used to construct the berms and level the site is 

unknown at this time. Anchored PV foundations are proposed along the east and west 

ends of the site as shown in Figure 4.6. Ballasted PV foundations are proposed in the 

centre of the site where the PVs will be situated on the berm slope. 

 

Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources28. 

 

 
Figure 4.6: Ortho – 293 Wentworth Road - Ballasted PV array area (yellow), anchored 

PV array (blue) (GoogleEarth, 2024) 

 

 

 
28 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 
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Figure 4.7: LiDAR – 293 Wentworth Road 

 

4.5.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown fill materials at the site. 

 Unknown placement and compaction method for fill materials at the site. 

 Proximity to potential soft marine sediments. 

 Mobilizing drill rig or excavator near berm slopes. 

 Slope stability. 

 Bearing capacity. 

 Differential settlement fill materials (if ballasted foundations are selected). 

 Frost heave of fill materials (if ballasted foundations are selected). 

 Damage to the liner of a lagoon during investigation and construction (liner is likely 

keyed into the crest of the berms). 

 Damage to the crest and slope of lagoon during construction. 

 Unknown location of lagoon piping, etc. 

 Restricted access to crest of berm. 

 Restricted view and access of downstream side of lagoon berms that may impede 

routine maintenance and surveillance. 

 Misalignment of ballasted PVs due to settlement or frost heave (if ballasted foundations 

are selected). 

 Misalignment of ballasted PVs due to settlement or frost heave. 

 PV system wiring may need to run through the above-ground conduits and not in 

underground trenches to preserve berm stability. 

 

4.5.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Geotechnical borehole investigation. 

 Approximately 6-8 boreholes (at least 2 at each proposed PV location). 
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 Approximately 3 monitoring wells to assist with groundwater level determination. 

 Boreholes drilled to approximately 6-8 m. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 

 

4.5.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $25k - $35k. 

 

4.5.4 Electrical Analysis and Cost 
For this site, interconnection with the main MCC is likely the most effective means of 

connecting the PV system. This location is primarily powered by a three-phase 600V 

distribution system. 

 

In this option, the PV system size is restricted to the present energy consumption of the 

site. Therefore, no upgrade to the service entrance is required. A means of interconnecting 

the inverters with the existing distribution system will be required. 

 

A system at 300kW would export 288A. This is too large to add to the MCC, as it would 

become overloaded. We recommend installing a splitter and a 400A fused disconnect 

switch between the load terminal and the MCC. The other lugs on that splitter would be 

used to interconnect the PV system. 

 

Per NSPI Bulletin B-64-200, a control system will be required to ensure the PV system shuts 

down upon loss of the utility interconnection. 

 

Table 4.3: Estimated Electrical Work Cost 

Item Estimated Cost Notes 

Interconnection Wiring $3000  

600A Splitter, NEMA 1 $2000  

1 x 300kVA Transformer, 

NEMA 3R 

$30,000 Not required if the inverters 

could be connected at 600A 

1 x 400A Disconnect Switch, 

complete with 400A Fuses 

$3,000  

2 x 150A Disconnect Switch, 

complete with 150A Fuses 

$5,000  

Total $43,000 - 

 

4.5.5 PV System – Net Metering 
This PV system was sized considering that all the energy produced has to be consumed 

onsite and no surplus energy can be exported to the grid. This system would be equipped 

with a power production control system to monitor the building load to adapt the PV 

system production and to make sure there is no surplus energy sent back to the grid. 
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Figure 4.8: Ground Mounted PV Array – Option A and B 

Figure 4.8 shows the 3D models in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option A) and bifacial panels (Option B). The 

following items were considered when placing the PV system on this part of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Excellent visibility for the facility operators and the public. 

 Easy access for maintenance. 

 Racking system for PV systems nearest to the lagoons will be ballasted. The PV array 

furthest from the lagoon will be anchored to the ground. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Table 4.4. The PVSyst reports are included in Appendix B. Costs in 

the table below include HST. 

 

Table 4.4: Ground Mounted PV System – Options A and B 

293 Wentworth Road Windsor WWTP –  

Net Metering 

Option A - 330 kWp 

DC Monofacial 

Option B – 327 

kWp DC Bifacial 

Ground Mount PV Capacity (kWp DC) 330 327 

Ground Mount PV Capacity (kWp AC) 300 300 

Ground Mount Installed Cost ($/kWp) $2,943 $2,986 

Ground Mount Cost [PV only] ($) $971,190 $976,422 

Electricity Rate ($/kWh) $0.1496 $0.1496 

Annual Consumption (kWh/yr) 683,729 683,729 
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293 Wentworth Road Windsor WWTP –  

Net Metering 

Option A - 330 kWp 

DC Monofacial 

Option B – 327 

kWp DC Bifacial 

Generated by PV and Consumed on Site 

(kWh/yr) 

228,379  236,171  

Generated by PV and Exported to Grid 

(kWh/yr) 

194,496  216,014  

PV Generation (kWh/yr) 422,874  452,185  

PV Specific Production (kWh/yr/kWp) 1,281  1,383  

 

When comparing the results considering monofacial panels (Option A) and bifacial panels 

(Option B), the following was observed: 

 The installed cost per kWp for bifacial panels is approximately 1.5% higher than for 

monofacial panels. 

 All electricity generated by the PV system would be consumed onsite. 

 Surplus energy is not generated with the considered building energy consumption. 

 Option A would provide 61.8% of the annual energy consumption. 

 Option B would provide 66.1% of the annual energy consumption. 

 All energy produced onsite will generate a cost savings at the same rate (NSPI electricity 

rate). 

 The production and specific production from Option B (bifacial) is 6.9% and 7.9% higher 

respectively when compared to Option A, even though Option B kWp DC installed 

capacity is only 0.91% smaller than Option A. 

 

In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 4.5 shows the PV installation cost, as well as the electrical upgrade cost, geotechnical 

analysis, and design cost. As expected, the highest installation cost is for Option B, which 

also results in the highest total cost. 

 

Table 4.5: PV Cost and Additional Costs - Options A and B 

Installed Cost 
Option A – 330 kWp 

DC Monofacial 

Option B - 327 kWp 

DC Bifacial 

PV Ground Mounted ($) $971,190 $976,422 

Geotechnical Analysis Cost ($) $35,000 $35,000 

Electrical Upgrade Cost ($) $43,000 $43,000 

Design ($) $50,500 $50,500 

Total Project Cost ($) $1,099,690 $1,104,922 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 
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Table 4.6: Financial Analysis – Options A and B 

Windsor 

Wastewater 

Treatment 

Plant 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A - 

330 kWp DC 

Monofacial 

$1,099,690 $58,407 $63,263 18.8 -$15,738 3.2 102.9 

Option B - 

327 kWp DC 

Bifacial 

$1,104,922 $62,765 $67,648 17.6 $56,350 4.6 106.4 

 

Option A has a lower installation cost but Option B has higher savings, which results in a 

shorter simple payback period. The cash flow and LCOE for both projects should be 

reviewed to further assess these options. The cash flow includes the maintenance cost and 

the savings from the generated electricity. Typically, a PV system fitted with string inverters 

requires the replacement of the inverters after ten (10) to twelve (12) years of operation, 

which results in a high maintenance cost in year 11 or 12. 

 

4.5.5.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 4.9 shows the LCOE formula.29 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

 

 
29 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 4.9: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Table 4.7 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option A was 

determined to be $0.4042/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. The LCOE of the purchase of electricity from the grid is 

$0.2176/kWh, which is lower than the LCOE for the PV system. 

 

Table 4.7: LCOE Calculation – Option A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $85,191 -$4,856 422,874 

2 - $85,191 -$5,050 418,645 

3 - $85,191 -$5,252 416,552 

4 - $85,191 -$5,462 414,469 

5 - $85,191 -$5,681 412,397 

6 - $85,191 -$5,908 410,335 

7 - $85,191 -$6,144 408,283 

8 - $85,191 -$6,390 406,242 

9 - $85,191 -$6,646 404,211 

10 - $85,191 -$6,912 402,190 

11 - $85,191 -$7,188 400,179 

12 - $85,191 -$104,595 398,178 

13 - $85,191 -$7,775 396,187 

14 - $85,191 -$8,086 394,206 

15 - $85,191 -$8,409 392,235 

16 - $85,191 -$8,745 390,274 

17 - $85,191 -$9,095 388,322 

18 - $85,191 -$9,459 386,381 

19 - $85,191 -$9,837 384,449 

20 - $85,191 -$10,231 382,527 

21 - - -$10,640 380,614 

22 - - -$11,066 378,711 

23 - - -$11,508 376,817 

24 - - -$11,969 374,933 

25 - - -$12,447 373,059 

 

The LCOE for Option B was determined to be $0.3799/kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. The LCOE of the purchase of 

electricity from the grid is $0.2176/kWh, which is lower than the LCOE for the PV system. 
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The LCOE for the NSPI grid was calculated considering inflation rate and the annual energy 

consumption of the building. 

 

Table 4.8: LCOE Calculation – Option B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $85,660 -$4,882 452,185 

2 - $85,660 -$5,077 447,663 

3 - $85,660 -$5,280 445,425 

4 - $85,660 -$5,492 443,198 

5 - $85,660 -$5,711 440,982 

6 - $85,660 -$5,940 438,777 

7 - $85,660 -$6,177 436,583 

8 - $85,660 -$6,425 434,400 

9 - $85,660 -$6,682 432,228 

10 - $85,660 -$6,949 430,067 

11 - $85,660 -$7,227 427,917 

12 - $85,660 -$105,158 425,777 

13 - $85,660 -$7,816 423,648 

14 - $85,660 -$8,129 421,530 

15 - $85,660 -$8,454 419,422 

16 - $85,660 -$8,792 417,325 

17 - $85,660 -$9,144 415,238 

18 - $85,660 -$9,510 413,162 

19 - $85,660 -$9,890 411,096 

20 - $85,660 -$10,286 409,041 

21 - - -$10,697 406,996 

22 - - -$11,125 404,961 

23 - - -$11,570 402,936 

24 - - -$12,033 400,921 

25 - - -$12,514 398,917 

 

Table 4.9 summarizes the results of the financial assessment for both options. Option B 

shows the highest NPV and lower LCOE compared to Option A. 
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Table 4.9: Summary - Financial Analysis - Options A and B 

Windsor 

Wastewater 

Treatment 

Plant 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A 

330 kWp DC 

Monofacial 

$1,099,690 $58,407 $0.4042 18.8 -$15,738 3.2 102.9 

Option B - 

327 kWp DC 

Bifacial 

$1,104,922 $62,765 $0.3799 17.6 $56,350 4.6 106.4 

 

Considering that Option B was shown to have the highest NPV and lower LCOE compared 

to Option A, a sensitivity analysis around the total implementation cost was performed. 

Table 4.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

4.5.5.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost was performed. Table 4.10 

shows what the simple payback and LCOE range would be if the total cost varied between -

20% and 30%. 

 

Table 4.10: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option 

B - 

327kWp 

Bifacial 

DC 

Bifacial 

0% $1,104,922 

$62,765 $67,648 

17.6 $56,350 4.6 $0.3799 $0.2176 

30% $1,436,399 22.9 -$311,032 -1.3 $0.5007 $0.2176 

-20% $883,938 14.1 $301,271 10.0 $0.2994 $0.2176 

 

4.5.5.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 4.11 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 
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Table 4.11: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option B - 327 

kWp DC 

-  452,185  $62,765 17.6 $0.3799 $0.2176 

-5%  429,576  $59,383 18.6 $0.3999 $0.2176 

5%  474,794  $66,148 16.7 $0.3618 $0.2176 

 

 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 

and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 4.12: Estimated Timeline for Option A and B 

T
a

sk
 #

 

Option A and B - Tasks - 330 kWp 

Monofacial and 327 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV 

designer. If WHRM requires an Engineer to 

act as Owner's Engineer, an RFP to select it 

could occur in parallel to the RFP to select 

the PV designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and 

Answer Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 
WHRM or Owner's engineer: Bid Assessment, 

Question and Answer with bidders, Bids 
3 26 

weeks after 

RFP was issued 



 

 West Hants Regional Municipality – PV Feasibilty Study  67 

T
a

sk
 #

 

Option A and B - Tasks - 330 kWp 

Monofacial and 327 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

Ranking and Recommendation. Successful 

bidder is contacted. 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
14 44 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design 

drawings and Shop Drawings Review. Site 

visits. Communications with PV Contractor 

(in parallel to above). 

14 44 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 45 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built 

Document and Drawings Review. System 

Commissioning. Commissioning Report. 

4 49 
weeks after 

RFP was issued 
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Figure 5.1: 2022/2023 Monthly Electricity Consumption 
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 Review of Historic Energy Performance 
The Falmouth Wastewater Treatment Plant located at 48 Falmouth Connector in Falmouth, 

NS, provided electricity bills for a 24-month period spanning January 2022 to December 

2023. Energy consumption and demand were reviewed in annual terms to ensure that 

variation in seasonality was observable. With at least two periods available, a month-to-

month comparison of the facility’s energy performance was made from one year to the 

next. Review of electricity consumption profiles based on the information obtained from 

the two periods was discussed and is compared in this section. This review will also include 

observed variations in electricity demand by month across the two annual periods. 

 

5.1.1 Electricity Use Profiles 
Figure 5.1 provides the monthly electricity usage profile which shows the 24-month period 

from January 2022 to December 2023. 
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Figure 5.1 depicts a trend that shows a higher electricity consumption in the winter 

months, which is most likely due to the demand for heating within the building. Total 

electricity usage in the period January 2022/December 2022 was 453,240 kWh and 

442,861 kWh in the January 2023/December 2023 year. The average annual energy 

consumption considering these two 12-month periods is 448,051 kWh. 

 

Facility electricity demand was reviewed for each of the months between January 2022 and 

December 2023. Figure 5.2 presents a monthly peak demand trend for this 24-month 

period. 

 

 
 

 

Figure 5.2 shows a trend that closely follows the kWh consumption. The higher peak 

demand occurred during the winter months, which coincides with the month with the 

highest demand for space heating. The monthly peak demand ranges between 76.9 kVA 

and 145.8 kVA. The highest demand peak was recorded at 145.8 kVA in January 2022 while 

the lowest demand occurred in the month of September 2022 at only 76.9kVA. 

 

5.1.2 Electricity Cost 
Electricity is provided by the Nova Scotia Power as a “Small Industrial Tariff” electricity 

rate30. 

 

 

 

 
30 Source General Tariff| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-22 
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Figure 5.2: Monthly Electricity Peak Demand over 24 Consecutive Months 

https://www.nspower.ca/about-us/producing/rates-tariffs/general
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Figure 5.4: Electricity Cost Breakdown 
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Figure 5.3: NSPI Small Industrial Tariff Rate 

 

The electricity consumption breakdown is depicted in Figure 5.4. This shows that the kWh cost 

represents about 83.4% and 83.7% of the cost in the monthly power bills in 2022 and 2023, 

respectively. Monthly electricity cost closely follows the monthly kWh consumption. Total 

electricity cost in the period January 2022/December 2022 was $57,664 and $59,239 in the 

January 2023/December 2023 period. The average annual electricity cost considering this two 

12-month period is $58,452. Also, the average unit cost of electricity, considering all costs in the 

bills, was $0.1305/kWh (not including HST) over the 24-month period provided. 

 

An estimated electricity (kWh only) rate for 2024 of $0.1479/kWh was calculated by applying 

2024 NSPI Commercial General Tariff rates to 2023 electricity consumption and peak 

demand values. A 15% HST was also applied. This average kWh rate does not include the 

additional demand charge, as the implementation of PV to the facility will not reduce the 

facility’s peak demand. 
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Table 5.1 shows the monthly power bill cost breakdown for the January 2022 to December 

2023 24-month period. 

 

Table 5.1: Monthly Power Bill Cost Breakdown for the January 2022 to December 2023 

Month-Year 
Consumption 

(kWh) 

Consumption 

Cost ($) 

Peak 

Demand 

(kVA) 

Demand 

Cost ($) 

Invoice 

Amount 

($) 

January 2022 43,200 $4,704.87 145.8 $1,124.70 $5,829.57 

February 2022 44,460 $4,777.24 134.8 $1,039.85 $5,817.09 

March 2022 48,600 $5,159.87 134.3 $1,035.99 $6,195.86 

April 2022 38,340 $4,205.69 134.3 $1,035.99 $5,241.68 

May 2022 37,980 $3,965.31 90.9 $701.20 $4,666.51 

June 2022 34,920 $3,745.13 104.4 $805.34 $4,550.47 

July 2022 28,800 $3,066.35 81.4 $627.92 $3,694.27 

August 2022 30,240 $3,197.41 80.8 $623.29 $3,820.70 

September 2022 36,720 $3,781.47 76.9 $593.21 $4,374.68 

October 2022 30,060 $3,204.98 85.9 $662.63 $3,867.61 

November 2022 38,880 $4,031.91 87.3 $673.43 $4,705.34 

December 2022 41,040 $4,230.41 86.8 $669.58 $4,899.99 

January 2023 46,800 $4,830.43 100.3 $773.71 $5,604.14 

February 2023 28,800 $3,277.01 125.6 $968.88 $4,245.89 

March 2023 47,945 $5,045.58 123.1 $949.59 $5,995.17 

April 2023 36,652 $4,191.54 97.9 $815.70 $5,007.24 

May 2023 39,940 $4,486.31 90.9 $757.38 $5,243.69 

June 2023 34,069 $3,892.03 90.2 $751.55 $4,643.58 

July 2023 35,921 $4,060.86 86.8 $723.22 $4,784.08 

August 2023 33,842 $3,855.30 87.5 $729.05 $4,584.35 

September 2023 29,590 $3,430.07 88 $733.22 $4,163.29 

October 2023 36,090 $4,090.73 89.3 $744.05 $4,834.78 

November 2023 35,548 $4,090.77 99.9 $832.37 $4,923.14 

December 2023 37,664 $4,331.87 99.9 $878.02 $5,209.89 

 

5.1.3 Total Energy Use Summary 
The facility’s total energy usage is shown in Table 5.2. The average for the 24-month period 

considers the electricity consumption records for January 2022 to December 2023. 
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Table 5.2: Energy Use Summary 

Falmouth Wastewater Treatment Plant 2022 2023 

Electricity 

Annual Electricity and Demand Cost ($) $57,664 $59,239 

Annual Electricity Consumption (kWh) 453,240 442,861 

Annual Electricity Consumption (GJ) 1,631.7 1,594.3 

Cost per GJ ($/GJ) $35.34 $37.16 

Percentage of Total Energy (%) 100.0% 100.0% 

GHG Emissions (tCO2/yr) 252.5 199.6 

kWh Cost w/o demand + HST to be used for Cost Savings 

Estimations ($/kWh) 
$0.1479/kWh 

 

 NSPI Net Metering Program 
The Net Metering Program offered by NSPI provides an incentive for on-site renewable 

power generation. Using a 2-way meter, NSPI records the amount of power consumed by 

the facility, as well as any surplus power which is generated on-site using renewable 

technologies and returned to the grid. NSPI then charges the customer for the difference 

between energy consumed and energy returned to the grid. 

 

NSPI allows the installation of PV systems of a minimum size of 27kW AC up to a maximum 

1000kW AC array for net metering if the NSPI customer has a demand meter which this 

facility does. If the facility does not have a demand meter, or it is not a winery, farm, or 

licensed aquaculture plant, the facility could have a PV system with a capacity between 27 

and 200 kW AC. If the facility owner has multiple accounts with NSPI, the PV system can 

supply electricity to other accounts owned by the same person/institution as long as they 

are within the same geographical area known as NSPI distribution zone.  

 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering31. 

 

 Considerations to Size the PV System 
The Falmouth Wastewater Treatment Plant consumes over 440,000 kWh/yr which makes it 

a good candidate for a solar PV system with a capacity of about 350 kW (DC). This is the 

maximum capacity allowed by NSPI for a client that wants to participate in the net metering 

program. A 350 kW (DC) PV array in Nova Scotia will produce, on average 440,000 kWh (AC) 

per year, below the building’s annual consumption, thus making the building eligible for the 

net metering program. The net metering program will permit surplus energy generated 

from the array to be transferred to the NSPI grid via a bi-directional meter that will record 

 

 
31 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering
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the amount of energy transferred to the grid and credit that amount against future 

consumption from the grid. This system allows for all energy generated by the array to be 

used productively without the need or expense of an onsite energy storage system. 

Alternatively, a PV system larger than 100 kW AC could be installed as long as all the energy 

produced is consumed onsite and energy is not exported to the grid. 

 

 PV System 
 

5.4.1 Ground Mounted 
The ground mounted PV system can 

be located on the area west of the 

building. Water wells and any other 

infrastructure should be considered 

when sizing a solar PV array. A typical 

ground mounted system is shown in 

Figure 5.5. The implementation of 

this type of racking system will 

typically require a geotechnical 

analysis of the site to be able to 

design the array foundations. Also, a 

ballasted PV system can be 

implemented, which does not require foundations to anchor the racking to the ground. Site 

conditions are sufficiently typical to permit a standard foundation design for this size of 

array to be used for this level of analysis. The cost of geotechnical analysis, as part of the 

detailed system design cost, is included in the capital cost estimate for this array. Also, 

alternative mounts such as single or dual axis tracking were not considered due to the 

additional maintenance requirements. 

 

5.4.2 Roof Mounted 
A PV system can be accommodated 

on the flat roof with a ballasted 

racking system. Panels could be 

placed in landscape position, 

oriented towards the south at an 

angle of 10°. Alternatively, a PV 

system can also be accommodated 

on a pitched roof, with the panels 

oriented on a southern roof face at 

an angle matching the roof slope. 

This measure should only be 

considered when the building roof is 

Figure 5.5: Typical Ground Mounted PV Array 

Figure 5.6: Typical Ballasted Roof Mounted PV 

Array 
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due for replacement or if it can be determined that the existing roofing system has at least 

25 years of remaining life. 

 

HVAC equipment and any other infrastructure should be considered when sizing a solar PV 

array. A typical roof mounted system is shown in Figure 5.6. 

 

The implementation of a system of this type will require a structural assessment of the roof 

to determine if it can withstand the load from the PV panels. If the assessment determines 

that the roof structure cannot withstand the load, then the roof structure will need to be 

reinforced. The estimated implementation cost includes the cost for the structural 

assessment, but it does not include the cost for the roof reinforcement (this cost is 

determined or estimated after the completion of the structural assessment). 

 

 Incentive Programs 
 

5.5.1 Low Carbon Communities Program 
West Hants Regional Municipality may be eligible for the Low Carbon Communities Program. 

The program offers funding to recover up to 75% of the total project costs to a maximum 

of $75,000.The program provides 90% of the funding at the start of the project and the 

remaining 10% when the project is completed and the final reports submitted. No more 

than 75% of the total project cost can be funded through the provincial government32. This 

program requires that reduction in GHG emissions be demonstrated. The expected 

reductions in capital cost for this project, due to this incentive program, are included in the 

financial analysis. Further details about the requirements from this program can be found 

here: Low Carbon Communities - Government of Nova Scotia, Canada. The West Hants 

Regional Municipality will need to inquire about when applications for this fund will reopen. 

 

5.5.2 Green Municipal Fund: Local Energy Generation 
West Hants Regional Municipality may be eligible for the Green Municipal Fund’s 

Community Energy Systems: Capital Projects grant and loan program. The program offers a 

combined grant and loan up to 80% of eligible project costs to a maximum of $10,000,000. 

With the grant being eligible for up to 15% of project costs. This program requires the 

completion of a feasibility study which considers technical and financial, as well as the 

social and environmental impacts of the project33. Further details about the requirements 

from this program can be found here: Capital project: Community Energy Systems 

(greenmunicipalfund.ca). 

 

 

 
32 Source: Low Carbon Communities - Government of Nova Scotia, Canada. Retrieved: 2024-07-31 
33 Source: Capital project: Community Energy Systems (greenmunicipalfund.ca). Retrieved: 2024-07-31 

https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
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5.5.3 Sustainable Communities Challenge Fund 
West Hants Regional Municipality may be eligible for the Sustainable Communities Challenge 

Fund: Mitigation Stream. This fund provides grants up to 80% of eligible projects costs to a 

maximum of $1,000,000. The applicant must supply a minimum of 20% of eligible project 

costs, which may be made by alternate funding sources such as federal funding sources. 

This program requires that reduction in GHG emissions be demonstrated34. Further details 

about the requirements from this program can be found here: Funding Opportunities - 

Sustainable Communities Challenge Fund (nschallengefund.ca). The West Hants Regional 

Municipality will need to inquire about when applications for this fund will reopen. 

 

5.5.4 Low Carbon Economy Challenge 
West Hants Regional Municipality may be eligible for the Low Carbon Economy. This fund 

provides grants up to 50% of eligible projects costs for provincial municipalities. The fund 

ranges from a minimum of $1,000,000 to a maximum of $25,000,000 in available funding. 

According to the program, the project must produce electricity for the facility’s own use. 

Eligible projects must result in a reduction in GHG emissions. Further details about the 

requirements from this program can be found here: Low Carbon Economy Challenge 

Applicant Guide 2023 - Canada.ca.35 The West Hants Regional Municipality will need to 

inquire about when applications for this fund will reopen. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

 

 
34 Source: Funding Opportunities - Sustainable Communities Challenge Fund (nschallengefund.ca). 

Retrieved: 2024-07-31 
35 Source: Low Carbon Economy Challenge - Canada.ca. Retrieved: 2024-07-31 

https://nschallengefund.ca/funding-opportunities/
https://nschallengefund.ca/funding-opportunities/
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://nschallengefund.ca/funding-opportunities/#1664986155533-ef5bbb0c-b646
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html
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Two different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. The system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option A: 144.7 kWp DC, 130 kW AC PV system with monofacial panels. Net metering. 

2. Option B: 143.7 kWp DC, 130 kW AC PV system with bifacial panels. Net metering. 

 

5.6.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south or southeast at a 40° angle for ground 

mounted and 30° angle for rooftop array, oriented southwest 

 Roof mounted arrays were considered as monofacial for all options 

 Building annual electricity consumption 

 PV system modelled with software PVSyst 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 202336 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

5.6.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

 
36 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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5.6.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted footings 

founded at the ground surface (i.e., precast concrete pads), or anchored footings consisting 

of shallow, driven pile, or helical screw pile foundations embedded below ground. PV arrays 

also include supporting infrastructure such as service roads, storage shipping containers, 

electrical substations with transformers, concrete pads for electrical equipment, battery 

storage systems, etc. that each have their own unique foundation requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and site 

visit can help better define the geotechnical field investigation requirements. Underground 

utility locating should be completed prior to conducting the field investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations [including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.] 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 

 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 

 

5.6.3.1 Site Description 
The site is located at the Falmouth Wastewater Treatment Plant, at 48 Falmouth Connector 

Road, Falmouth, NS. The site contains a wastewater treatment pond and associated 

infrastructure as shown in Figure 5.7 and Figure 5.8. The proposed locations of the PV 

arrays appear to be located on a cut slope and flat area near the south end of the site, and 

on a fill slope near the north end of the site. Both ballasted and anchored foundations are 
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proposed as shown in Figure 5.7. The ballasted foundations are proposed due to potential 

underground piping at the south end of the site. 

 

Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources37. 

 

 
Figure 5.7 - Ortho - 48 Falmouth Connector - Ballasted PV array area (yellow), 

anchored PV array (blue) (Eagleview, 2024) 

 

 
Figure 5.8 - LiDAR - 48 Falmouth Connector (GeoNOVA, 2024) 

 

 
37 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 
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5.6.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown fill materials at the site. 

 Unknown placement and compaction method for fill materials at the site. 

 Proximity to potential soft marine sediments. 

 Mobilizing drill rig or excavator onto slopes. 

 Slope stability. 

 Bearing capacity. 

 Differential settlement fill materials (if ballasted foundations are selected). 

 Frost heave of fill materials (if ballasted foundations are selected). 

 Misalignment of ballasted PVs due to settlement or frost heave (if ballasted foundations 

are selected). 

 

5.6.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Geotechnical borehole investigation. 

 Approximately 6 boreholes (2 at each proposed PV location). 

 Approximately 3 monitoring wells to assist with groundwater level determination. 

 Boreholes drilled to approximately 6 m. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 

 

5.6.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $25k - $35k. 

 

5.6.4 Electrical Analysis and Cost 
For this site, interconnection with the main MCC is likely the most effective means of 

connecting the PV system. This location is primarily powered by a three-phase 600V 

distribution system. 

 

In this option, the PV system size is restricted to the present energy consumption of the 

site. Therefore, no upgrade to the service entrance is required. A means of interconnecting 

the inverters with the existing distribution system will be required. 

 

A system at 130kW would export 125A. This is too large to add to the 400A MCC, as it would 

become overloaded. We recommend installing a splitter and a 400A fused disconnect 

switch between the load terminal and the MCC. The other lugs on that splitter would be 

used to interconnect the PV system. 

 

Per NSPI Bulletin B-64-200, a control system will be required to ensure the PV system shuts 

down upon loss of the utility interconnection. 
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Table 5.3: Electrical Work Cost Estimates 

Item Estimated Cost Notes 

Interconnection Wiring $3,000  

600A Splitter, NEMA 1 $2,000  

1 x 150kVA Transformer, 

NEMA 3R 

$20,000 Not required if the inverters 

could be connected at 600A 

1 x 400A Disconnect Switch, 

complete with 400A Fuses 

$3,000  

2 x 150A Disconnect Switch, 

complete with 150A Fuses 

$5,000  

ATS Provisions $1,500  

Total $33,000  

 

5.6.5 Structural Upgrade Cost 
Structural design drawings for the roof structure of the building were not available at the 

time of this review. The roof structure at this facility was observed to consist of 

prefabricated timber trusses typically spaced at 600 mm o/c. The timber trusses have 

plywood sheathing which is covered with asphalt shingles. The truss configuration varies 

depending on the location within the building. The attic space is accessible through a hatch 

but there does not appear to be a defined walkway. The attic also serves as a mechanical 

space with various pieces of mechanical equipment, ductwork, piping, etc. Generally, the 

timber trusses appeared to be supported on exterior timber or concrete masonry load 

bearing walls which in turn are likely supported on conventional concrete foundations and 

footings, however, the foundation walls were not visible above grade. 

 

A cursory review of the prefabricated trusses with assumed loading for dead and snow 

load, both pre and post PV installation, indicates that the increase in stresses due to the 

weight from the addition of the proposed PV array would be in the order of 4%. Generally, 

during the design of timber trusses, member utilization has been observed to be in the 

order of 95%. A 4% increase in this utilization would be considered an acceptable increase. 

It was also noted that the intention is to replace the asphalt shingle roof of the structure in 

the near future (i.e., prior to potential PV installation) with metal roofing. Comparison of 

the roof loads before and after PV installation with the asphalt shingles removed and 

replaced with metal roofing results in an acceptable stress increase in the order of 3% and 

is the recommended approach. 

 

In addition, the National Building Code for Canada (NBCC) 2020, which will be adopted by 

the Province of Nova Scotia soon, has new design considerations addressing the 

accumulation of snow drifts around PV systems. Depending on the final configuration of 

the array, it is possible that new snow drifting could be introduced. It is recommended that 

care be taken to place the array at the eaves of the roof and to ensure that the gaps 

between the panels are minimized and are no greater than the panel dimension. If these 

parameters cannot be met, snow drifts will accumulate which will be greater than the snow 
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load considered in the original design of the trusses which will result in additional 

strengthening of the structure being required. 

 

While strengthening of the truss members does not appear to be required, additional 

supports spanning between the trusses may be required to support the PV array 

connection, depending on the site-specific layout. It is recommended that the PV array be 

connected at a maximum spacing of 600 mm o/c to avoid locally overstressing the 

prefabricated truss members. 

 

It is recommended that the racking support fastener extend into the truss or into members 

spanning between the trusses (depending on the layout). These additional members will 

offer additional anchor points. The estimated additional cost of adding these members to 

the roof structure is approximately $55,000. An estimate for the replacement of the roof is 

not included in this report as it is understood this work is already planned. 

 

5.6.6 PV System – Net Metering 
This PV system was sized considering that all the energy produced has to be consumed 

onsite and no surplus energy can be exported to the grid. This system would be equipped 

with a power production control system to monitor the building load to adapt the PV 

system production and to make sure there is no surplus energy sent back to the grid. The 

assumptions and variables considered for the financial analysis for Option 1 are the same 

for Option 2. 

 

Figure 5.9 shows the 3D model in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option A) and bifacial panels (Option B), 

respectively. The following items were considered when placing the PV system on this part 

of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Excellent visibility for the facility operators 

 Easy access for maintenance. 

 Racking system for PV system will be a combination of ballasted and anchored 

depending on the infrastructure underneath the PV array. 
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Figure 5.9: Roof and Ground Mounted PV Array 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Table 5.4. The PVSyst reports are included in Appendix B. Costs in 

the table below include HST. 

 

Table 5.4: Roof and Ground Mounted PV System – Options A and B 

Falmouth WWTP – Net Metering 
Option A – 144.7 

kWp DC Monofacial 

Option B – 143.7 

kWp DC Bifacial 

Roof Top PV Capacity (kWp DC) 28.7 28.7 

Roof Top PV Capacity (kWp AC) 30.0 30.0 

Roof Top Installed Cost ($/kWp) $2,362 $2,362 

Roof Top Cost [PV only] ($) $67,695 $67,695 

Ground Mount PV Capacity (kWp DC) 116.0 115.0 

Ground Mount PV Capacity (kWp AC) 100.0 100.0 

Ground Mount Installed Cost ($/kWp) $3,228 $3,275 

Ground Mount Cost [PV only] ($) $374,448 $376,625 

Total Cost ($) $442,143 $444,320 

Installed Cost ($/kWp) $3,056 $3,093 

Electricity Rate ($/kWh) $0.1479 $0.1479 

Total PV Capacity (kWpDC) 144.7 143.7 

Total PV Capacity (kWpAC) 130.0 130.0 

Annual Consumption (kWh/yr) 448,051 448,051 

Generated by PV and Consumed on Site 

(kWh/yr) 

157,985 196,527 
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Falmouth WWTP – Net Metering 
Option A – 144.7 

kWp DC Monofacial 

Option B – 143.7 

kWp DC Bifacial 

Generated by PV and Exported to Grid 

(kWh/yr) 

28,455 1,324 

PV Generation (kWh/yr) 186,440 197,851 

PV Specific Production (kWh/yr/kWp) 1,289 1,377 

 

When comparing the results considering monofacial panels (Option A) and bifacial panels 

(Option B), the following was observed: 

 The installed cost per kWp for the ground mounted bifacial panels is approximately 

1.4% higher than for monofacial panels. 

 All electricity generated by the PV system would be either consumed on site or net 

metered to the grid. 

 Surplus energy is not generated with the considered building energy consumption. 

 Option A would provide 41.6% of the annual energy consumption. 

 Option B would provide 44.2% of the annual energy consumption. 

 All energy produced onsite will generate a cost savings at the same rate (NSPI electricity 

rate). 

 The production and specific production from Option B (bifacial) is 5.8% and 6.4% higher 

than from Option A respectively, even though Option A kWp DC installed capacity is 

0.7% larger than Option B. 

 

In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 5.5 shows the PV installation cost, as well as the electrical upgrade cost, geotechnical 

analysis, and design cost. As expected, the highest installation cost is for Option B, which 

also results in the highest total cost. 

 

Table 5.5: PV Cost and Additional Costs - Options A and B 

Installed Cost 
Option A – 144.7 

kWp DC Monofacial 

Option B – 143.7 kWp 

DC Bifacial 

PV Ground Mounted ($) $374,448 $376,625 

Geotechnical Analysis Cost ($) $35,000 $35,000 

Structural Upgrade Cost ($) $55,000 $55,000 

Electrical Upgrade Cost ($) $33,000 $33,000 

Design ($) $48,650 $48,650 

Total Project Cost ($) $546,098 $548,275 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 
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Table 5.6: Financial Analysis – Options A and B 

Falmouth 

WWTP 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A – 

144.7 kWp 

DC 

Monofacial  

$546,098 $25,364 $27,574 21.5 -$100,589 -1.9 71.2 

Option B – 

143.7 kWp 

DC Bifacial 

$548,275 $27,041 $29,262 20.3 -$73,027 -0.80 88.6 

 

Option A results in lower installation cost but Option B has a higher total savings, which 

results in a shorter simple payback period for Option B. The cash flow and LCOE for both 

projects should be reviewed to further assess these options. The cash flow includes the 

maintenance cost and the savings from the generated electricity. Typically, a PV system 

fitted with string inverters requires the replacement of the inverters after ten (10) to twelve 

(12) years of operation, which results in a high maintenance cost in year 11 or 12. 

 

5.6.6.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 5.10 shows the LCOE formula.38 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

 

 
38 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 5.10: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Table 5.7 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option A was 

determined to be $0.4811/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. The LCOE of the purchase of electricity from the grid is 

$0.2151/kWh, which is lower than the LCOE for the PV system. 

 

Table 5.7: LCOE Calculation – Option A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $41,604 -$2,211 186,440 

2 - $41,604 -$2,299 184,576 

3 - $41,604 -$2,391 183,653 

4 - $41,604 -$2,487 182,734 

5 - $41,604 -$2,586 181,821 

6 - $41,604 -$2,690 180,912 

7 - $41,604 -$2,797 180,007 

8 - $41,604 -$2,909 179,107 

9 - $41,604 -$3,026 178,212 

10 - $41,604 -$3,147 177,320 

11 - $41,604 -$3,272 176,434 

12 - $41,604 -$47,618 175,552 

13 - $41,604 -$3,539 174,674 

14 - $41,604 -$3,681 173,801 

15 - $41,604 -$3,828 172,932 

16 - $41,604 -$3,981 172,067 

17 - $41,604 -$4,141 171,207 

18 - $41,604 -$4,306 170,351 

19 - $41,604 -$4,479 169,499 

20 - $41,604 -$4,658 168,651 

21 -  -$4,844 167,808 

22 -  -$5,038 166,969 

23 -  -$5,239 166,134 

24 -  -$5,449 165,304 

25 -  -$5,667 164,477 

 

The LCOE for Option B was determined to be $0.4552/kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. The LCOE of the purchase of 

electricity from the grid is $0.2151/kWh, which is lower than the LCOE for the PV system. 
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The LCOE for the NSPI grid was calculated considering inflation rate and the annual energy 

consumption of the building. 

 

Table 5.8: LCOE Calculation – Option B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $41,799 -$2,222 197,851 

2 - $41,799 -$2,310 195,872 

3 - $41,799 -$2,403 194,893 

4 - $41,799 -$2,499 193,919 

5 - $41,799 -$2,599 192,949 

6 - $41,799 -$2,703 191,984 

7 - $41,799 -$2,811 191,024 

8 - $41,799 -$2,923 190,069 

9 - $41,799 -$3,040 189,119 

10 - $41,799 -$3,162 188,173 

11 - $41,799 -$3,289 187,232 

12 - $41,799 -$47,852 186,296 

13 - $41,799 -$3,557 185,365 

14 - $41,799 -$3,699 184,438 

15 - $41,799 -$3,847 183,516 

16 - $41,799 -$4,001 182,598 

17 - $41,799 -$4,161 181,685 

18 - $41,799 -$4,327 180,777 

19 - $41,799 -$4,501 179,873 

20 - $41,799 -$4,681 178,974 

21 -  -$4,868 178,079 

22 -  -$5,063 177,188 

23 -  -$5,265 176,302 

24 -  -$5,476 175,421 

25 -  -$5,695 174,544 

 

Table 5.9 summarizes the results of the financial assessment for both options. Option B 

shows the highest NPV and lower LCOE compared to Option A. 
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Table 5.9: Summary - Financial Analysis - Options A and B 

Falmouth 

WWTP 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A – 

144.7 kWp 

DC 

Monofacial  

$546,098 $25,364 $0.4811 21.5 -$100,589 -1.9 71.2 

Option B – 

143.7 kWp 

DC Bifacial 

$548,275 $27,041 $0.4552 20.3 -$73,027 -0.80 88.6 

 

Considering that Option B was shown to have the highest NPV and lower LCOE compared 

to Option A, a sensitivity analysis around the total implementation cost was performed. 

Table 5.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

5.6.6.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost of Option B was performed. 

Table 5.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

Table 5.10: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option B 

– 144.7 

kWp DC 

Bifacial 

0% $548,275 

$28,623 $30,845 

20.3 -$73,027 -0.8 $0.4552 $0.2151 

30% $712,758 26.4 -$274,504 -6.3 $0.6073 $0.2151 

-20% $438,620 16.2 $61,291 3.4 $0.3538 $0.2151 

 

5.6.6.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 5.11 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 
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Table 5.11: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option B – 144.7 

kWp DC Bifacial 

- 197,851 $27,041 20.3 $0.4552 $0.2151 

-5% 187,958 $25,577 21.4 $0.4792 $0.2151 

5% 207,744 $28,504 19.2 $0.4335 $0.2151 

 

 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 

and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 5.12: Estimated Timeline for Options A and B 

T
a

sk
 #

 

Option 1 and 2 - Tasks – 116 kWp 

Monofacial and 115 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV 

designer. If WHRM requires an Engineer to 

act as Owner's Engineer, an RFP to select it 

could occur in parallel to the RFP to select 

the PV designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and 

Answer Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 
WHRM or Owner's Engineer: Bid Assessment, 

Question and Answer with bidders, Bids 
3 26 

weeks after 

RFP was issued 
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T
a

sk
 #

 

Option 1 and 2 - Tasks – 116 kWp 

Monofacial and 115 kWp Bifacial PV 

Systems 

Number of 

Weeks to 

Complete the 

Task 

Estimated Delivery 

and/or Completion 

Date 

Ranking and Recommendation. Successful 

bidder is contacted. 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
14 44 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design 

drawings and Shop Drawings Review. Site 

visits. Communications with PV Contractor 

(in parallel to above) 

14 44 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 45 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built 

Document and Drawings Review. System 

Commissioning. Commissioning Report. 

4 49 
weeks after 

RFP was issued 
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3 Lagoon Dr- Windsor Wastewater Treatment Plant 

Electricity Consumption (January 2022 - December 2023)

Figure 6.1: 2022/2023 Monthly Electricity Consumption 

6 3 Lagoon Drive – Windsor 

Wastewater Treatment Plant 

“Old Lagoons” 
 

 

 Review of Historic Energy Performance 
The Windsor Wastewater Treatment plant located at 3 Lagoon Drive in Windsor, NS, 

provided electricity bills for a 24 month period spanning January 2022 to December 2023. 

Energy consumption and demand were reviewed in annual terms to ensure that variation 

in seasonality was observable. With at least two periods available, a month-to-month 

comparison of the facility’s energy performance was made from one year to the next. 

Review of electricity consumption profiles based on the information obtained from the two 

periods was discussed and is compared in this section. This review will also include 

observed variations in electricity demand by month across the two annual periods. 

 

6.1.1 Electricity Use Profiles 
Figure 6.1 provides the bi-monthly electricity usage profile which shows the 24-month 

period from January 2022 to December 2023. 
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Figure 6.2: Bimonthly Electricity Peak Demand over 24 Consecutive Months 

Figure 6.1 depicts a trend that shows a higher electricity consumption in the summer 

months, which is most likely due to the demand for air-conditioning in the building. Total 

electricity usage in the period January 2022/December 2022 was 394,607 kWh and 

455,939 kWh in the January 2023/December 2023 year. The average annual energy 

consumption considering these two 12-month periods is 425,273 kWh. 

 

Facility electricity demand was reviewed for each of the months between January 2022 and 

December 2023. Figure 6.2 presents a bi-monthly peak demand trend for this 24-month 

period. 

 

 
 

 

 

Figure 6.2 shows a trend that closely follows the kWh consumption. The higher peak 

demand occurred in the summer months, as this is a wastewater treatment facility demand 

consumption would be tied to the amount of effluent that needs to be processed. The 

monthly peak demand ranges between 67.6 kVA and 110.7 kVA. The highest demand peak 

was recorded at 110.7 kVA in the billing period spanning from May-July 2023 while the 

lowest demand occurred in the billing period between July-September 2021 at 67.6kW. 

 

6.1.2 Electricity Cost 
Electricity is provided by the Nova Scotia Power as a “Small Industrial Tariff” electricity 

rate39. 

 

 

 

 
39 Source: Small Industrial Tariff| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-22 
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Figure 6.4: Electricity Cost Breakdown 
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Figure 6.3: NSPI Small Industrial Tariff Rate 

 

The electricity consumption breakdown is depicted in Figure 6.4. This shows that the kWh 

cost represents about 84.0% and 84.3% of the cost in the monthly power bills in 2022 and 

2023, respectively. Monthly electricity cost closely follows the monthly kWh consumption. 

Total electricity cost in the period January 2022/December 2022 was $41,443 and $50,738 

in the January 2023/December 2023 period. The average annual electricity cost considering 

this two 12-month periods is $54,766. Also, the average unit cost of electricity, considering 

all costs in the bills, was $0.1288/kWh (not including HST) over the 24-month period 

provided. 

 

An estimated electricity (kWh only) rate for 2024 of $0.1399/kWh was calculated by applying 

2024 NSPI Commercial General Tariff rates to 2023 electricity consumption and peak demand 

values. A 15% HST was also applied. This average kWh rate does not include the additional 

demand charge, as the implementation of PV to the facility will not reduce the facility’s peak 

demand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 West Hants Regional Municipality – PV Feasibilty Study  93 

Table 6.1 shows the monthly power bill cost breakdown for the January 2022 to December 

2023 24-month period. 

 

Table 6.1: Monthly Power Bill Cost Breakdown for the January 2022 to December 2023 

Billing Period 
Consumption 

(kWh) 

Consumption 

Cost ($) 

Peak 

Demand 

(kVA) 

Demand 

Cost ($) 

Invoice 

Amount 

($) 
Start Date End Date 

22-Nov-21 21-Jan-22 79,035 $8,170.37 100.3 $1,547.43 $9,717.80 

22-Jan-22 23-Mar-22 74,588 $7,703.05 80.4 $1,240.41 $8,943.46 

24-Mar-22 20-May-22 64,465 $6,888.40 93.7 $1,445.60 $8,334.00 

21-May-22 21-Jul-22 74,536 $7,870.75 98.5 $1,519.66 $9,390.41 

22-Jul-22 21-Sep-22 48,999 $5,201.27 67.6 $1,042.93 $6,244.20 

22-Sep-22 22-Nov-22 52,984 $5,609.05 71.5 $1,103.10 $6,712.15 

23-Nov-22 23-Jan-23 64,418 $6,725.79 77.1 $1,189.50 $7,915.29 

24-Jan-23 23-Mar-23 63,711 $6,704.84 81.8 $1,262.01 $7,966.85 

24-Mar-23 23-May-23 57,431 $6,572.99 77.2 $1,286.46 $7,859.45 

24-May-23 21-Jul-23 87,761 $9,969.40 110.7 $1,844.70 $11,814.10 

22-Jul-23 20-Sep-23 84,175 $9,534.48 103.5 $1,724.72 $11,259.20 

21-Sep-23 22-Nov-23 54,493 $6,262.98 75.8 $1,263.13 $7,526.11 

23-Nov-23 31-Dec-23 43,950 $4,967.14 84.2 $882.60 $5,849.74 

 

6.1.3 Total Energy Use Summary 
The facility’s total energy usage is shown in Table 6.2. The average for the 24-month period 

considers the electricity consumption records for January 2022 to December 2023. 

 

Table 6.2: Energy Use Summary 

Windsor Wastewater Treatment Plant “Old Lagoons” 2022 2023 

Electricity 

Annual Electricity and Demand Cost ($) $49,342 $60,191 

Annual Electricity Consumption (kWh) 394,607 455,939 

Annual Electricity Consumption (GJ) 1,420.6 1,641.4 

Cost per GJ ($/GJ) $34.73 $36.67 

Percentage of Total Energy (%) 100.0% 100.0% 

GHG Emissions (tCO2/yr) 219.9 205.4 

kWh Cost w/o Demand + HST to be used for Cost Savings 

Estimations ($/kWh) 
$0.1399/kWh 

 

 NSPI Net Metering Program 
The Net Metering Program offered by NSPI provides an incentive for on-site renewable 

power generation. Using a 2-way meter, NSPI records the amount of power consumed by 

the facility, as well as any surplus power which is generated on-site using renewable 
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technologies and returned to the grid. NSPI then charges the customer for the difference 

between energy consumed and energy returned to the grid. 

 

NSPI allows the installation of PV systems of a minimum size of 27kW AC up to a maximum 

1000kW AC array for net metering if the NSPI customer has a demand meter which this 

facility does. If the facility does not have a demand meter, of it is not a winery, farm, or 

licensed aquaculture plant, the facility could have a PV system with a capacity between 27 

and 200 kW AC. If the facility owner has multiple accounts with NSPI, the PV system can 

supply electricity to other accounts owned by the same person/institution as long as they 

are within the same geographical area known as NSPI distribution zone. 

 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering40. 

 

 Considerations to Size the PV System 
The 3 Lagoon Drive Wastewater Treatment Plant site consumes over 420,000 kWh/yr which 

makes it a good candidate for a solar PV system with a capacity of about 330 kW (DC). This is 

the maximum capacity allowed by NSPI for a client that wants to participate in the net 

metering program. A 330 kW (DC) PV array in Nova Scotia will produce, on average 

410,000 kWh (AC) per year, well below the building’s annual consumption, thus making the 

building eligible for the net metering program. The net metering program will permit surplus 

energy generated from the array to be transferred to the NSPI grid via a bi-directional meter 

that will record the amount of energy transferred to the grid and credit that amount against 

future consumption from the grid. This system allows for all energy generated by the array 

to be used productively without the need or expense of an onsite energy storage system. 

 

 PV System 
 

6.4.1 Ground Mounted 
The ground mounted PV system can be 

located on the area west of the building. 

Water wells and any other 

infrastructure should be considered 

when sizing a solar PV array. A typical 

ground mounted system is shown in 

Figure 6.5. The implementation of this 

type of racking system will typically 

require a geotechnical analysis of the 

 

 
40 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 

Figure 6.5: Typical Ground Mounted PV Array 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering
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site to be able to design the array foundations. Also, a ballasted PV system can be 

implemented, which does not require foundations to anchor the racking to the ground. Site 

conditions are sufficiently typical to permit a standard foundation design for this size of 

array to be used for this level of analysis. The cost of geotechnical analysis, as part of the 

detailed system design cost, is included in the capital cost estimate for this array. Also, 

alternative mounts such as single or dual axis tracking were not considered due to the 

additional maintenance requirements. 

 

 Incentive Programs 
 

6.5.1 Low Carbon Communities Program 
West Hants Regional Municipality may be eligible for the Low Carbon Communities Program. 

The program offers funding to recover up to 75% of the total project costs to a maximum 

of $75,000. The program provides 90% of the funding at the start of the project and the 

remaining 10% when the project is completed and the final reports submitted. No more 

than 75% of the total project cost can be funded through the provincial government41. This 

program requires that reduction in GHG emissions be demonstrated. The expected 

reductions in capital cost for this project, due to this incentive program, are included in the 

financial analysis. Further details about the requirements from this program can be found 

here: Low Carbon Communities - Government of Nova Scotia, Canada. The West Hants 

Regional Municipality will need to inquire about when applications for this fund will reopen. 

 

6.5.2 Green Municipal Fund: Local Energy Generation 
West Hants Regional Municipality may be eligible for the Green Municipal Fund’s 

Community Energy Systems: Capital Projects grant and loan program. The program offers a 

combined grant and loan up to 80% of eligible project costs to a maximum of $10,000,000. 

With the grant being eligible for up to 15% of project costs. This program requires the 

completion of a feasibility study which considers technical and financial, as well as the 

social and environmental impacts of the project42. Further details about the requirements 

from this program can be found here: Capital project: Community Energy Systems 

(greenmunicipalfund.ca). 

 

6.5.3 Sustainable Communities Challenge Fund 
West Hants Regional Municipality may be eligible for the Sustainable Communities Challenge 

Fund: Mitigation Stream. This fund provides grants up to 80% of eligible projects costs to a 

maximum of $1,000,000. The applicant must supply a minimum of 20% of eligible project 

costs, which may be made by alternate funding sources such as federal funding sources. 

 

 
41 Source: Low Carbon Communities - Government of Nova Scotia, Canada. Retrieved: 2024-07-31 
42 Source: Capital project: Community Energy Systems (greenmunicipalfund.ca). Retrieved: 2024-07-31 

https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
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This program requires that reduction in GHG emissions be demonstrated43. Further details 

about the requirements from this program can be found here: Funding Opportunities - 

Sustainable Communities Challenge Fund (nschallengefund.ca). The West Hants Regional 

Municipality will need to inquire about when applications for this fund will reopen. 

 

6.5.4 Low Carbon Economy Challenge 
West Hants Regional Municipality may be eligible for the Low Carbon Economy. This fund 

provides grants up to 50% of eligible projects costs for provincial municipalities. The fund 

ranges from a minimum of $1,000,000 to a maximum of $25,000,000 in available funding. 

According to the program, the project must produce electricity for the facility’s own use. 

Eligible projects must result in a reduction in GHG emissions. Further details about the 

requirements from this program can be found here: Low Carbon Economy Challenge 

Applicant Guide 2023 - Canada.ca.44 The West Hants Regional Municipality will need to 

inquire about when applications for this fund will reopen. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

Two different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. The system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option A: 308 kWp DC, 275 kW AC PV system with monofacial panels. Net metering. 

2. Option B: 279 kWp DC, 250 kW AC PV system with bifacial panels. Net metering. 

 

 

 
43 Source: Funding Opportunities - Sustainable Communities Challenge Fund (nschallengefund.ca). 

Retrieved: 2024-07-31 
44 Source: Low Carbon Economy Challenge - Canada.ca. Retrieved: 2024-07-31 

https://nschallengefund.ca/funding-opportunities/
https://nschallengefund.ca/funding-opportunities/
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://nschallengefund.ca/funding-opportunities/#1664986155533-ef5bbb0c-b646
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html
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6.6.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south or slightly southwest at a 40° angle for 

ground mounted 

 Building annual electricity consumption 

 Roof mounted arrays were considered as monofacial for all options. 

 PV system modelled with software PVSyst 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 202345 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

6.6.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

6.6.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted 

footings founded at the ground surface (i.e., precast concrete pads), or anchored footings 

consisting of shallow, driven pile, or helical screw pile foundations embedded below 

ground. PV arrays also include supporting infrastructure such as service roads, storage 

 

 
45 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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shipping containers, electrical substations with transformers, concrete pads for electrical 

equipment, battery storage systems, etc. that each have their own unique foundation 

requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and 

site visit can help better define the geotechnical field investigation requirements. 

Underground utility locating should be completed prior to conducting the field 

investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations [including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.] 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 

 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 

 

6.6.3.1 Site Description 
The site is located at the Windsor Wastewater Treatment Plant, at 3 Lagoon Drive, Windsor, 

NS. The site contains two wastewater treatment ponds as shown in Figure 6.6 and  

Figure 6.7. The ponds are encircled by berms built up above the existing grade. The height 

and geometry of the berms is unknown at this time, but it is assumed that the berms are at 

least 2-3 m tall, with a minimum of 2 horizontal to 1 vertical (2H:1V) side slopes. The fill 

material used to construct the berms is unknown at this time. The PV arrays are proposed 

to be located on the berms. Both ballasted and anchored foundations are proposed. 
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Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources46. 

 

 
Figure 6.6: Ortho - 3 Lagoon Drive - Ballasted PV array area (yellow), anchored PV 

array (blue) (GoogleEarth, 2024) 

 

 
Figure 6.7: LiDAR - 3 Lagoon Drive (GeoNOVA, 2024) 

 

6.6.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown berm fill material. 

 

 
46 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 
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 Unknown placement and compaction methods of berm fill material. 

 Slope stability. 

 Bearing capacity. 

 Differential settlement of berm fill materials (if ballasted foundations are selected). 

 Frost heave of berm fill materials (if ballasted foundations are selected). 

 Damage to the liner of the lagoons during investigation and construction (liner is likely 

keyed into the crest of the berms). 

 Access to toe of berms due to proximity to treeline. 

 Damage to the crest and slope of the lagoons during construction. 

 Unknown location of lagoon piping etc. 

 Restricted access to crest of berms. 

 Restricted view and access of downstream side of the lagoon berms that may impede 

routine maintenance and surveillance. 

 Misalignment of ballasted PVs due to settlement or frost heave. 

 PV system wiring may need to run through the above-ground conduits and not in 

underground trenches to preserve berm stability. 

 

6.6.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Geotechnical borehole investigation. 

 Approximately 12 boreholes drilled at 50 m increments along the berm crest. 

 Approximately 3 monitoring wells to assist with groundwater level determination. 

 Boreholes to be drilled through berm fill materials into competent native soils. 

Estimated depth is approximately 5-6 m. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 

 

6.6.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $30k - $40k. 

 

6.6.4 Electrical Analysis and Cost 
For this site, interconnection with the main MCC is likely the most effective means of 

connecting the PV system. This location is primarily powered by a three-phase 600V 

distribution system. 

 

In this option, the PV system size is restricted to the present energy consumption of the 

site. Therefore, no upgrade to the service entrance is required. A means of interconnecting 

the inverters with the existing distribution system will be required. 

 

A system at 275kW would export 264A. This is too large to add to the MCC, as it would 

become overloaded. We recommend installing a splitter and a 300A fused disconnect 

switch between the load terminal and the MCC. The other lugs on that splitter would be 

used to interconnect the PV system. 
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Per NSPI Bulletin B-64-200, a control system will be required to ensure the PV system shuts 

down upon loss of the utility interconnection. 

 

Table 6.3: Estimated Electrical Work Cost 

Item Estimated Cost Notes 

Interconnection Wiring $3,000  

600A Splitter, NEMA 1 $2,000  

1 x 175kVA Transformer, 

NEMA 3R 

$25,000 Not required if the inverters 

could be connected at 600A 

1 x 400A Disconnect Switch, 

complete with 400A Fuses 

$3,000  

2 x 300A Disconnect Switch, 

complete with 300A fuses 

$5,000  

Total $38,000 N/A 

 

6.6.5 PV System – Net Metering 
This PV system was sized considering that all the energy produced has to be consumed 

onsite and no surplus energy can be exported to the grid. This system would be equipped 

with a power production control system to monitor the building load to adapt the PV 

system production and to make sure there is no surplus energy sent back to the grid. 

 

Figure 6.8 shows the 3D models in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option A) and bifacial panels (Option B). The 

following items were considered when placing the PV system on this part of the property: 

 No shading issues due to the proximity to nearby taller structures. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Excellent visibility for the facility operators. 

 Easy access for maintenance. 

 Set back of about 20 m was allows between the parking lot, helipad and the PV system 

for snow accumulation. 

 Racking system for PV system will be a combination of ballasted and anchored 

depending on proximity to the lagoon PV array. 
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Figure 6.8: Ground Mounted PV Array – Option A and B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Table 6.4. The PVSyst reports are included in Appendix B. Costs in 

the table below include HST. 

 

Table 6.4: Ground Mounted PV System – Options A and B 

3 Lagoon Dr–Net Metering 

Option A –  

308 kWp DC 

Monofacial 

Option B –  

279 kWp DC 

Bifacial 

Ground Mount PV Capacity (kWp DC) 308.0 279.0 

Ground Mount PV Capacity (kWp AC) 275.0 250.0 

Ground Mount Installed Cost ($/kWp) $3,073 $3,119 

Ground Mount Cost [PV only] ($) $946,484 $870,201 

Installed Cost ($/kWp) $3,073 $3,119 

Electricity Rate ($/kWh) $0.1399 $0.1399 

Annual Consumption (kWh/yr) 425,273 425,273 

Generated by PV and Consumed on Site (kWh/yr) 153,216 155,182 

Generated by PV and Exported to Grid (kWh/yr) 251,114 240,283 

PV Generation (kWh/yr) 404,329 395,465 

PV Specific Production (kWh/yr/kWp) 1,313 1,417 

 

When comparing the results considering monofacial panels (Option A) and bifacial panels 

(Option B), the following was observed: 

 The installed cost per kWp for bifacial panels is approximately than 1.5% higher than for 

monofacial panels. 

 All electricity generated by the PV system would be consumed onsite. 
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 Surplus energy is not generated with the considered building energy consumption. 

 Option A would provide 95.1% of the annual energy consumption. 

 Option B would provide 93.0% of the annual energy consumption. 

 All the energy produced onsite will generate a cost savings at the same rate (NSPI 

electricity rate). 

 The production and specific production from Option B (bifacial) is 2.2% lower and 7.9% 

higher than from Option A, respectively. Option B’s kWp DC installed capacity is 9.4% 

lower than Option A. 

 

In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 6.5 shows the PV installation cost, as well as the electrical upgrade cost, geotechnical 

analysis, and design cost. As expected, the highest installation cost is for Option A, which 

also results in the highest total cost. 

 

Table 6.5: PV Cost and Additional Costs - Options A and B 

Installed Cost 
Option A - 308 kWp DC 

Monofacial 

Option B - 279 kWp DC 

Bifacial 

PV Ground Mounted ($) $946,484 $870,201 

Geotechnical Analysis Cost ($) $40,000 $40,000 

Electrical Upgrade Cost ($) $38,000 $38,000 

Design ($) $52,100 $52,100 

Total Project Cost ($) $1,076,584 $1,000,301 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 

 

Table 6.6: Financial Analysis – Options A and B 

Windsor 

Wastewater 

Treatment 

Plant 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A - 

308 kWp DC 

Monofacial 

$1,076,584 $51,833 $56,566 20.8 -$108,699 1.1 69.0 

Option B - 

279 kWp DC 

Bifacial 

$1,000,301 $50,975 $0.3904 19.6 -$45,214 2.2 69.9 
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Option B has a lower cost savings per year, but also has a lower installation cost, which 

results in a shorter simple payback than Option A. The cash flow and LCOE for both 

projects should be reviewed to further assess these options. The cash flow includes the 

maintenance cost and the savings from the generated electricity. Typically, a PV system 

fitted with string inverters requires the replacement of the inverters after ten (10) to twelve 

(12) years of operation, which results in a high maintenance cost in year 11 or 12. 

 

6.6.5.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 6.9 shows the LCOE formula.47 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

Table 6.7 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option A was 

determined to be $0.4132/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. The LCOE of the purchase of electricity from the grid is 

$0.2035/kWh, which is lower than the LCOE for the PV system. 

 

 

 

 
47 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 6.9: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Table 6.7: LCOE Calculation – Option A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $83,118 -$4,732 404,329 

2 - $83,118 -$4,922 400,286 

3 - $83,118 -$5,119 398,284 

4 - $83,118 -$5,323 396,293 

5 - $83,118 -$5,536 394,311 

6 - $83,118 -$5,758 392,340 

7 - $83,118 -$5,988 390,378 

8 - $83,118 -$6,228 388,426 

9 - $83,118 -$6,477 386,484 

10 - $83,118 -$6,736 384,552 

11 - $83,118 -$7,005 382,629 

12 - $83,118 -$101,934 380,716 

13 - $83,118 -$7,577 378,812 

14 - $83,118 -$7,880 376,918 

15 - $83,118 -$8,195 375,034 

16 - $83,118 -$8,523 373,158 

17 - $83,118 -$8,864 371,293 

18 - $83,118 -$9,218 369,436 

19 - $83,118 -$9,587 367,589 

20 - $83,118 -$9,970 365,751 

21 - 
 

-$10,369 363,922 

22 - 
 

-$10,784 362,103 

23 - 
 

-$11,215 360,292 

24 - 
 

-$11,664 358,491 

25 - 
 

-$12,131 356,698 

 

The LCOE for Option B was determined to be $0.3904/kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. The LCOE of the purchase of 

electricity from the grid is $0.2035/kWh, which is lower than the LCOE for the PV system. 

The LCOE for the NSPI grid was calculated considering inflation rate and the annual energy 

consumption of the building. 
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Table 6.8: LCOE Calculation – Option B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000  - - 

1 - $76,275 -$4,351 395,465 

2 - $76,275 -$4,525 391,510 

3 - $76,275 -$4,706 389,553 

4 - $76,275 -$4,894 387,605 

5 - $76,275 -$5,090 385,667 

6 - $76,275 -$5,294 383,739 

7 - $76,275 -$5,505 381,820 

8 - $76,275 -$5,726 379,911 

9 - $76,275 -$5,955 378,011 

10 - $76,275 -$6,193 376,121 

11 - $76,275 -$6,441 374,241 

12 - $76,275 -$93,718 372,369 

13 - $76,275 -$6,966 370,508 

14 - $76,275 -$7,245 368,655 

15 - $76,275 -$7,535 366,812 

16 - $76,275 -$7,836 364,978 

17 - $76,275 -$8,149 363,153 

18 - $76,275 -$8,475 361,337 

19 - $76,275 -$8,814 359,530 

20 - $76,275 -$9,167 357,733 

21 -  -$9,534 355,944 

22 -  -$9,915 354,164 

23 -  -$10,312 352,394 

24 -  -$10,724 350,632 

25 -  -$11,153 348,878 

 

Table 6.9 summarizes the results of the financial assessment for both options. Option B 

shows the highest NPV and lower LCOE compared to Option A. 

 

Table 6.9: Summary - Financial Analysis - Options A and B 

Windsor 

Wastewater 

Treatment 

Plant 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A - 

308 kWp DC 

Monofacial 

$1,076,584 $51,833 $0.4132 20.8 -$108,699 1.1 69.0 
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Windsor 

Wastewater 

Treatment 

Plant 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option B - 

279 kWp DC 

Bifacial 

$1,000,301 $50,975 $0.3904 19.6 -$45,214 2.2 69.9 

 

Considering that Option B was shown to have the highest NPV and lower LCOE compared 

to Option A, a sensitivity analysis around the total implementation cost was performed. 

Table 6.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

6.6.5.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost was performed. Table 6.10 

shows what the simple payback and LCOE range would be if the total cost varied between -

20% and 30%. 

 

Table 6.10: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

LCOE 

($/kWh) 

Utility 

LCOE 

($/kWh) 

Option B 

- 279 

kWp DC 

Bifacial 

0% $1,000,301 

$53,229 $57,580 

19.6 -$45,214 2.2 $0.3904 $0.2035 

30% $1,300,391 25.5 -$377,351 -3.5 $0.5153 $0.2035 

-20% $800,241 15.7 $176,211 7.1 $0.3072 $0.2035 

 

6.6.5.3 Sensitivity analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 6.11 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 

 

Table 6.11: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option B - 279 

kWp DC Bifacial 

- 395,465 $50,975 19.6 $0.3904 $0.2035 

-5% 375,692 $48,208 20.7 $0.4110 $0.2035 

5% 415,238 $53,741 18.6 $0.3718 $0.2035 
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 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 

and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 6.12: Estimated Timeline for Option 1 

T
a

sk
 #

 

Option A and B- Tasks - 308 kWp Monofacial 

and 279 kWp Bifacial  PV Systems 

Number of 

Weeks to 

Complete 

the Task 

Estimated 

Delivery and/or 

Completion Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV designer. 

If WHRM requires an Engineer to act as Owner's 

Engineer, an RFP to select it could occur in 

parallel to the RFP to select the PV designer. 

6 6 
weeks after 

RFP was issued 

2 
PV Designer: Kick-off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
7 15 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 16 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 17 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 18 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and Answer 

Period. Bids are submitted to WHRM. 
4 22 

weeks after 

RFP was issued 

9 

WHRM or Owner's Engineer: Bid Assessment, 

Question and Answer with bidders, Bids 

Ranking and Recommendation. Successful 

bidder is contacted. 

3 25 
weeks after 

RFP was issued 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 27 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-Off Meeting, Available 

Information Review, Site Visit. 
2 29 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
14 43 

weeks after 

RFP was issued 
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T
a

sk
 #

 
Option A and B- Tasks - 308 kWp Monofacial 

and 279 kWp Bifacial  PV Systems 

Number of 

Weeks to 

Complete 

the Task 

Estimated 

Delivery and/or 

Completion Date 

13 

WHRM or Owner's Engineer: Design drawings 

and Shop Drawings Review. Site visits. 

Communications with PV Contractor (in parallel 

to above) 

14 43 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 44 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built Document 

and Drawings Review. System Commissioning. 

Commissioning Report. 

4 48 
weeks after 

RFP was issued 
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7 786 Windsor Back Road – Water 

Treatment Plant 
 

 

 Review of Historic Energy Performance 
The Windsor Water Treatment Plant located at 786 Windsor Back Road, Windsor, NS, 

provided electricity bills for a 24 month period spanning January 2022 to December 2023. 

Energy consumption and demand were reviewed in annual terms to ensure that variation 

in seasonality was observable. With at least two periods available, a month-to-month 

comparison of the facility’s energy performance was made from one year to the next. 

Review of electricity consumption profiles based on the information obtained from the two 

periods was discussed and is compared in this section. This review will also include 

observed variations in electricity demand by month across the two annual periods. 

 

7.1.1 Electricity Use Profiles 
Figure 7.1 provides the monthly electricity usage profile which shows the 24-month period 

from January 2022 to December 2023. 

 

 
Figure 7.1: 2022/2023 Monthly Electricity Consumption 
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Figure 7.2: Monthly Electricity Peak Demand over 24 Consecutive Months 

Figure 7.1 depicts a trend that shows a higher electricity consumption in the winter 

months, which is most likely due to the demand for space heating in the building. Total 

electricity usage in the period January 2022/December 2022 was 326,061kWh and 

347,727 kWh in the January 2023/December 2023 year. The average annual energy 

consumption considering these two 12-month periods is 336,894 kWh. 

 

Facility electricity demand was reviewed for each of the months between January 2022 and 

December 2023. Figure 7.2 presents a monthly peak demand trend for this 24-month 

period. 

 

 
 

 

 

Figure 7.2 shows a peak demand without a discernible trend, the peak demand at this 

facility is directly impacted by the amount of effluent that needs to be processed. The 

monthly peak demand ranges between 126.2 kVA and 162.2 kVA. The highest demand peak 

was recorded at 162.2 kVA in June 2022 while the lowest demand occurred in the month of 

May 2022 at only 126.2 kVA. 

 

7.1.2 Electricity Cost 
Electricity is provided by the Nova Scotia Power as a “Small Industrial Tariff” electricity 

rate48. 

 

 

 
48 Source: Small Industrial Tariff| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-22 
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Figure 7.4: Electricity Cost Breakdown 
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Figure 7.3: NSPI Small Industrial Tariff Rate 

 

The electricity consumption breakdown is depicted in Figure 7.4. This shows that the kWh 

cost represents about 74.3% and 75.2% of the cost in the monthly power bills in 2022 and 

2023, respectively. Monthly electricity cost closely follows the monthly kWh consumption. 

Total electricity cost in the period January 2022/December 2022 was $50,639 and $56,576 

in the January 2023/December 2023 period. The average annual electricity cost considering 

this two 12-month period is $53,607 . Also, the average unit cost of electricity, considering 

all costs in the bills, was $0.1591/kWh (not including HST) over the 24-month period 

provided. 

 

An estimated electricity (kWh only) rate  for 2024 of $0.1601/kWh was calculated by 

applying 2024 NSPI Commercial General Tariff rates to 2023 electricity consumption and 

peak demand values. A 15% HST was also applied. This average kWh rate does not include 

the additional demand charge, as the implementation of PV to the facility will not reduce 

the facility’s peak demand. 
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Table 7.1 shows the monthly power bill cost breakdown for the January 2022 to December 

2023 24-month period. 

 

Table 7.1: Monthly Power Bill Cost Breakdown for the January 2022 to December 2023 

Month-Year 
Consumption 

(kWh) 

Consumption 

Cost ($) 

Peak 

Demand 

(kVA) 

Demand 

Cost ($) 

Invoice 

Amount 

($) 

January 2022 38,160 $4,196.04 137.2 $1,058.36 $5,254.40 

February 2022 30,780 $3,540.27 142.2 $1,096.93 $4,637.20 

March 2022 34,200 $3,886.44 148.1 $1,142.44 $5,028.88 

April 2022 26,820 $3,121.47 131.6 $1,015.16 $4,136.63 

May 2022 25,740 $2,995.29 126.2 $973.51 $3,968.80 

June 2022 28,969 $3,384.45 162.2 $1,251.21 $4,635.66 

July 2022 22,201 $2,593.74 153.7 $1,185.64 $3,779.38 

August 2022 22,810 $2,664.89 130.7 $1,008.22 $3,673.11 

September 2022 20,178 $2,357.40 130.7 $1,008.22 $3,365.62 

October 2022 23,206 $2,711.16 135.9 $1,048.33 $3,759.49 

November 2022 24,759 $2,892.59 140.8 $1,086.13 $3,978.72 

December 2022 28,238 $3,299.05 145.4 $1,121.62 $4,420.67 

January 2023 33,367 $3,804.21 147.1 $1,134.73 $4,938.94 

February 2023 32,153 $3,710.85 151.2 $1,166.36 $4,877.21 

March 2023 35,519 $4,038.66 154.3 $1,190.27 $5,228.93 

April 2023 28,550 $3,606.52 142.6 $1,188.14 $4,794.66 

May 2023 30,508 $3,772.62 136.6 $1,138.15 $4,910.77 

June 2023 25,297 $3,196.28 135 $1,124.82 $4,321.10 

July 2023 25,398 $3,209.04 143.6 $1,196.48 $4,405.52 

August 2023 25,090 $3,170.12 140 $1,166.48 $4,336.60 

September 2023 24,327 $3,073.72 147.8 $1,231.47 $4,305.19 

October 2023 28,429 $3,542.36 132.5 $1,103.99 $4,646.35 

November 2023 29,054 $3,628.40 137 $1,141.48 $4,769.88 

December 2023 30,035 $3,788.34 145.4 $1,252.40 $5,040.74 

 

7.1.3 Total Energy Use Summary 
The facility’s total energy usage is shown in Table 7.2. The average for the 24-month period 

considers the electricity consumption records for January 2022 to December 2023. 
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Table 7.2: Energy Use Summary 

Windsor Water Treatment Plant 2022 2023 

Electricity 

Annual Electricity and Demand Cost ($) $50,639 $56,576 

Annual Electricity Consumption (kWh) 326,061 347,727 

Annual Electricity Consumption (GJ) 1,173.8 1,251.8 

Cost per GJ ($/GJ) $43.14 $45.20 

Percentage of Total Energy (%) 100.00% 100.00% 

GHG Emissions (tCO2/yr) 181.7 156.7 

kWh Cost w/o Demand + HST to be used for Cost Savings 

Estimations ($/kWh) 
$0.1601/kWh 

 

 NSPI Net Metering Program 
The Net Metering Program offered by NSPI provides an incentive for on-site renewable 

power generation. Using a 2-way meter, NSPI records the amount of power consumed by 

the facility, as well as any surplus power which is generated on-site using renewable 

technologies and returned to the grid. NSPI then charges the customer for the difference 

between energy consumed and energy returned to the grid. 

 

NSPI allows the installation of PV systems of a minimum size of 27kW AC up to a maximum 

1000kW AC array for net metering if the NSPI customer has a demand meter which this 

facility does. If the facility is not a winery, farm, or licensed aquaculture plant, the facility 

could have a PV system with a capacity between 27 and 200 kW AC. If the facility owner has 

multiple accounts with NSPI, the PV system can supply electricity to other accounts owned 

by the same person/institution as long as they are within the same geographical area 

known as NSPI distribution zone. 

 

Annual PV production cannot be higher than the building’s annual electricity consumption 

to qualify for net metering49. 

 

 Considerations to Size the PV System 
The Windsor Water Treatment Plant consumes over 330,000 kWh/yr which makes it a good 

candidate for a solar PV system with a capacity of about 260 kW (DC). This is the maximum 

capacity allowed by NSPI for a client that wants to participate in the net metering program. 

A 260 kW (DC) PV array in Nova Scotia will produce, on average 320,000 kWh (AC) per year, 

well below the building’s annual consumption, thus making the building eligible for the net 

metering program. The net metering program will permit surplus energy generated from 

the array to be transferred to the NSPI grid via a bi-directional meter that will record the 

 

 
49 Source: Commercial Net Metering| Nova Scotia Power (nspower.ca). Retrieved: 2024-07-31 

https://www.nspower.ca/your-business/save-money-energy/make-own-energy/commercial-net-metering
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amount of energy transferred to the grid and credit that amount against future 

consumption from the grid. This system allows for all energy generated by the array to be 

used productively without the need or expense of an onsite energy storage system. 

 

 PV System 
 

7.4.1 Ground Mounted 
The ground mounted PV system can 

be located on the area west of the 

building. Water wells and any other 

infrastructure should be considered 

when sizing a solar PV array. A 

typical ground mounted system is 

shown in Figure 7.5. The 

implementation of this type of 

racking system will typically require a 

geotechnical analysis of the site to 

be able to design the array 

foundations. Also, a ballasted PV 

system can be implemented, which does not require foundations to anchor the racking to 

the ground. Site conditions are sufficiently typical to permit a standard foundation design 

for this size of array to be used for this level of analysis. The cost of geotechnical analysis, 

as part of the detailed system design cost, is included in the capital cost estimate for this 

array. Alternative mounts such as single or dual axis tracking were not considered due to 

the additional maintenance requirements. 

 

7.4.2 Roof Mounted 
A PV system can be accommodated 

on the flat roof with a ballasted 

racking system. Panels could be 

placed in landscape position, 

oriented towards the south at an 

angle of 10°. Alternatively, a PV 

system can also be accommodated 

on a pitched roof, with the panels 

oriented on a southern roof face at 

an angle matching the roof slope. 

This measure should only be 

considered when the building roof is 

due for replacement or if it can be 

determined that the existing roofing system has at least 25 years of remaining life. 

Figure 7.5: Typical Ground Mounted PV Array 

Figure 7.6: Typical Ballasted Roof Mounted PV 

Array 
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HVAC equipment and any other infrastructure should be considered when sizing a solar PV 

array. A typical roof mounted system is shown in Figure 7.6. 

 

The implementation of a system of this type will require a structural assessment of the roof 

to determine if it can withstand the load from the PV panels. If the assessment determines 

that the roof structure cannot withstand the load, then the roof structure will need to be 

reinforced. The estimated implementation cost includes the cost for the structural 

assessment, but it does not include the cost for the roof reinforcement (this cost is 

determined or estimated after the completion of the structural assessment). 

 

 Incentive Programs 
 

7.5.1 Low Carbon Communities Program 
West Hants Regional Municipality may be eligible for the Low Carbon Communities Program. 

The program offers funding to recover up to 75% of the total project costs to a maximum 

of $75,000.The program provides 90% of the funding at the start of the project and the 

remaining 10% when the project is completed, and the final reports submitted. No more 

than 75% of the total project cost can be funded through the provincial government50. This 

program requires that reduction in GHG emissions be demonstrated. The expected 

reductions in capital cost for this project, due to this incentive program, are included in the 

financial analysis. Further details about the requirements from this program can be found 

here: Low Carbon Communities - Government of Nova Scotia, Canada. The West Hants 

Regional Municipality will need to inquire about when applications for this fund will reopen. 

 

7.5.2 Green Municipal Fund: Local Energy Generation 
West Hants Regional Municipality may be eligible for the Green Municipal Fund’s Community 

Energy Systems: Capital Projects grant and loan program. The program offers a combined grant 

and loan up to 80% of eligible project costs to a maximum of $10,000,000. With the grant being 

eligible for up to 15% of project costs. This program requires the completion of a feasibility 

study which considers technical and financial, as well as the social and environmental impacts 

of the project51. Further details about the requirements from this program can be found here: 

Capital project: Community Energy Systems (greenmunicipalfund.ca). 

 

7.5.3 Sustainable Communities Challenge Fund 
West Hants Regional Municipality may be eligible for the Sustainable Communities Challenge 

Fund: Mitigation Stream. This fund provides grants up to 80% of eligible projects costs to a 

maximum of $1,000,000. The applicant must supply a minimum of 20% of eligible project 

 

 
50 Source: Low Carbon Communities - Government of Nova Scotia, Canada. Retrieved: 2024-07-31 
51 Source: Capital project: Community Energy Systems (greenmunicipalfund.ca). Retrieved: 2024-07-31 

https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
https://novascotia.ca/low-carbon-communities/
https://greenmunicipalfund.ca/funding/capital-project-community-energy-systems
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costs, which may be made by alternate funding sources such as federal funding sources. 

This program requires that reduction in GHG emissions be demonstrated52. Further details 

about the requirements from this program can be found here: Funding Opportunities - 

Sustainable Communities Challenge Fund (nschallengefund.ca). The West Hants Regional 

Municipality will need to inquire about when applications for this fund will reopen. 

 

7.5.4 Low Carbon Economy Challenge 
West Hants Regional Municipality may be eligible for the Low Carbon Economy. This fund 

provides grants up to 50% of eligible projects costs for provincial municipalities. The fund 

ranges from a minimum of $1,000,000 to a maximum of $25,000,000 in available funding. 

According to the program, the project must produce electricity for the facility’s own use. 

Eligible projects must result in a reduction in GHG emissions. Further details about the 

requirements from this program can be found here: Low Carbon Economy Challenge 

Applicant Guide 2023 - Canada.ca.53 The West Hants Regional Municipality will need to 

inquire about when applications for this fund will reopen. 

 

 Technical-Financial and Life Cycle 

Analyses 
The sizing and estimation of energy production from the PV system was completed with 

the modelling software PVSyst, which is one of the most recognized PV modelling software 

platforms in the world. The PVSyst model considered the building's load profile or energy 

consumption, the exact location of the PV array, the site's weather data and solar radiation, 

estimated near and far shading issues, and estimated panel soiling issues. 

 

This analysis included the installed cost of the PV system and, if applicable, financial 

incentives, and electrical upgrade cost. Additionally, this analysis considered the 

degradation in power production over time from the PV modules, string inverter 

replacement cost after ten (10) to twelve (12) years of operation, inflation rate, annual 

maintenance cost, and discount rate, among other variables. Usually for string inverters, 

the replacement cost is about 10% of the PV system installed cost. 

 

Four different PV system arrangements were assessed to determine which system shows 

the better financial performance, such as the lowest levelized cost of electricity and simple 

payback. The system was evaluated considering standard panels (monofacial) and bi-facial 

panels. These options include: 

1. Option A: 178 kWp DC, 160.2 kW AC PV system with monofacial panels. Net metering. 

2. Option B: 178 kWp DC, 160.2 kW AC PV system with bifacial panels. Net metering. 

 

 
52 Source: Funding Opportunities - Sustainable Communities Challenge Fund (nschallengefund.ca). 

Retrieved: 2024-07-31 
53 Source: Low Carbon Economy Challenge - Canada.ca. Retrieved 2024-07-31 

https://nschallengefund.ca/funding-opportunities/
https://nschallengefund.ca/funding-opportunities/
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge/applicant-guide-2023.html#toc4
https://nschallengefund.ca/funding-opportunities/#1664986155533-ef5bbb0c-b646
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html
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7.6.1 Financial Assumptions 
The following list includes all the assumptions and variables considered for the technical 

and financial analysis of both roof and ground mounted PV systems. 

 Solar PV modules capacity: monofacial 555 W; bifacial 550 W 

 Inverter: String inverter 

 PV panel orientation and angle: due south or slightly southeast at a 40° angle for 

ground mounted and 10° angle for rooftop array, oriented southwest 

 Building annual electricity consumption 

 PV system modelled with software PVSyst 

 General Inflation rate: 3% 

 NSPI Electricity Inflation Rate: 4% 

 O&M Inflation Rate: 4% 

 Discount rate: 6.5% 

 Interest rate: 6.5% 

 Life of the project: 25 years 

 Equity Ratio: 100% equity if capital <$150,000. If capital is >$150,000, consider $150,000 

as equity and the rest as a loan, 20 year loan term if capital >$150,000. 

 NS Power GHG emission intensity factor: 0.4506 CO2e kg/kWh in 202354 

 PV module production depreciation: 1% in the first year and 0.5%/yr for the subsequent 

years 

 Maintenance cost: 0.5% of CAPEX/yr 

 String inverter replacement cost in year 12 (10% of CAPEX) 

 

7.6.2 PV Systems Cost 
Solar PV contractors in Nova Scotia were contacted to obtain budgetary installed costs for 

the proposed PV system arrangements, including Supernova Solar, Wattup Solar, and 

Natural Forces. It was determined that the average installed price for PV arrays with 

monofacial or standard panels is $2,175-3,000/kWp DC and with bifacial modules is $2,200-

$3,075/kWp DC, depending on the system size, racking system, inverter technology (string 

versus microinverter), and PV installer. These budgetary installed costs do not include HST. 

This pricing excludes the costs for a geotechnical analysis and any required electrical 

upgrades and structural modifications to accommodate the new PV system. 

 

7.6.3 Geotechnical Analysis and Cost 
Foundation designs of solar photovoltaic (PV) arrays commonly consist of ballasted footings 

founded at the ground surface (i.e., precast concrete pads), or anchored footings consisting 

of shallow, driven pile, or helical screw pile foundations embedded below ground. PV arrays 

also include supporting infrastructure such as service roads, storage shipping containers, 

 

 
54 Source: https://www.nspower.ca/cleanandgreen/air-emissions-reporting. Retrieved: 2024-08-09 

https://www.nspower.ca/cleanandgreen/air-emissions-reporting
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electrical substations with transformers, concrete pads for electrical equipment, battery 

storage systems, etc. that each have their own unique foundation requirements. 

 

Geotechnical investigations in support of PV arrays commonly consist of either test pit or 

borehole drilling investigations. The decision to excavate test pits versus drill boreholes is 

determined based on site specific requirements and considerations. A desktop study and site 

visit can help better define the geotechnical field investigation requirements. Underground 

utility locating should be completed prior to conducting the field investigations. 

 

Geotechnical reports will often be structured in the following way: 

 Introduction 

 Project and Site Description 

 Fieldwork Procedure 

 Summarized Subsurface Conditions 

 Discussions and Recommendations [including earthworks, foundation design for PVs 

and associated infrastructure (i.e., bearing capacity and settlement), slope stability, 

trenching, service roads, construction monitoring, etc.] 

 

In-situ and laboratory testing on soils is conducted to characterize various index, strength, 

and environmental properties of the soils. This testing may include: 

 Standard penetration testing (SPT) 

 Moisture content 

 Grain size analysis 

 Proctor density 

 Unconfined compressive strength (UCS) of rock 

 Basic chemical testing relating to corrosion of buried concrete and steel including pH, 

sulphate, and chloride 

 Thermal conductivity 

 In-situ electrical resistivity 

 Other in-situ strength tests as required 

 Other environmental quality tests as required 

 

7.6.3.1 Site Description 
The site is located at the Windsor Water Treatment Plant, at 786 Windsor Back Road, 

Windsor, NS. The site contains a water treatment building with an underground ‘clearwell’ 

structure as shown in Figure 7.7 and Figure 7.8. It is our understanding that approximately 

1 m of fill has been placed overtop of the clearwell. The composition, placement, and 

compaction of the fill is unknown; however, it is likely that the fill consists of reworked clay 

till excavated from the area during construction of the clearwell. The west side of the site 

has been cut into the natural slope. The slope dips eastward toward the treatment 

building. The geometry of the slope is unknown, but it is assumed that it is at least a 

minimum of 2H:1V. The PV arrays are proposed to be located on the slope, over the 

clearwell, and in a cleared area south of the treatment building. Anchored footings are 
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proposed for the slope, and ballasted footings are proposed over the clearwell and in the 

southern clearing due to buried infrastructure in these areas. 

 

Based on geologic mapping, the principal soil unit in the area is ground moraine and 

streamlined drift till. The till is described as silty, compact, material derived from both local 

and distant sources55. 

 

 
Figure 7.7: Ortho – 786 Windsor Back Road - Ballasted PV array area (yellow), 

anchored PV array (blue) (GoogleEarth, 2024) 

 

 
Figure 7.8: LiDAR – 786 Windsor Back Road (GeoNOVA, 2024) 

 

 
55 Stea, R.R., Conley, H., Brown, Y. (1992). Surficial Geology of the Province of Nova Scotia – Map 92-3. 
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7.6.3.2 Potential Geotechnical Challenges 
Potential geotechnical challenges include: 

 Unknown fill materials at the site. 

 Unknown placement and compaction method for fill materials at the site. 

 Excavating test pits on slope, over clearwell, and near buried infrastructure. 

 Slope stability. 

 Bearing capacity. 

 Differential settlement fill materials (ballasted foundations). 

 Frost heave of fill materials (ballasted foundations). 

 Misalignment of ballasted PVs due to settlement or frost heave ballasted foundations). 

 Operating construction equipment overtop of clearwell. 

 

7.6.3.3 Suggested Geotechnical Study 
To support the PV array foundation design, the following geotechnical study is suggested: 

 Geotechnical test pit investigation. 

 Approximately 6-8 test pits (2-3 in each proposed PV array area). 

 Test pits to be excavated into competent till on slope or south clearing area, or to 

confirm thickness and consistency of fill overtop of clearwell. 

 In-situ and laboratory testing and geotechnical report as described above in General 

Geotechnical Requirements. 

 

7.6.3.4 Cost Estimate 
The cost of the proposed geotechnical investigation would be in the range of $20k - $30k. 

 

7.6.4 Electrical Analysis and Cost 
For this site, interconnection with the main MCC is likely the most effective means of 

connecting the PV system. This location is primarily powered by a three-phase 600V 

distribution system. 

 

In this option, the PV system size is restricted to the present energy consumption of the 

site. Therefore, no upgrade to the service entrance is required. A means of interconnecting 

the inverters with the existing distribution system will be required. 

 

A system at 160kW would export 153A. This is too large to add to the MCC, as it would 

become overloaded. We recommend installing a splitter and a 175A fused disconnect 

switch between the load terminal and the MCC. The other lugs on that splitter would be 

used to interconnect the PV system. 

 

Per NSPI Bulletin B-64-200, a control system will be required to ensure the PV system shuts 

down upon loss of the utility interconnection. 
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Table 7.3: Windsor Back Road WTP Estimated Electrical Cost Breakdown 

Item Estimated Cost Notes 

Interconnection Wiring $3,000  

600A Splitter, NEMA 1 $2,000  

1 x 175kVA Transformer, 

NEMA 3R 

$25,000 Not required if the inverters 

could be connected at 600A 

1 x 400A Disconnect Switch, 

complete with 400A Fuses 

$3,000  

2 x 175A Disconnect Switch, 

complete with 175A Fuses 

$5,000  

ATS Provisions $1,500  

Total $38,000  

 

7.6.5 Structural Upgrade Cost 
A review of the record drawings, dated 2002, indicated that the roof structure in the area of 

the proposed PV array is precast concrete tee sections, supported on concrete masonry 

walls and conventional concrete foundations. The general construction was confirmed 

during the July 2024 site visit. The drawings also provided design loads for the roof 

structure including suspended dead load, snow load, and wind uplift. A review of the 

original design loads, in comparison with the weight of the ballasted PV array, indicates 

that the overall design load would be increased in the order of 7%, which is higher than 

acceptable. 

 

The record drawings also indicate that the roof structure is designed for a ballasted roof 

assembly, a system where the roof membranes are not adhered to the surface but rather 

held in place by a layer of stone. This type of assembly has a higher dead load than 

adhered roof assemblies such as modified bitumen roof membranes. On site, it appears 

that the original ballasted roof is still in place. Considering the age of the roof is likely over 

20 years old, it is recommended that the roofing be replaced prior to PV installation. 

Replacement with an adhered assembly will reduce the dead load of the roof such that 

with the addition of a PV array system, the stresses on the roof would likely be lower than 

the structure was originally designed for and strengthening of the roof would not be 

required. 

 

The National Building Code for Canada (NBCC) 2020, which will be adopted by the Province 

of Nova Scotia soon, has new design considerations addressing the accumulation of snow 

drifts around PV systems. The National Building Code for Canada (NBCC) 2020, which will 

be adopted by the Province of Nova Scotia soon, has new design considerations addressing 

the accumulation of snow drifts around PV systems. For flat roofs with tilted solar panels, 

snow drifts will accumulate if the top height of the panels is greater than the base snow 

depth on the roof. If it is determined that snow drifts will accumulate, this is additional load 

on the roof and the structure, would need to be reinforced. It is important to note that the 

design snow load for this building has increased from the code used in the original design 
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Figure 7.9: Roof and Ground Mounted PV Array – Option A and B 

of the building to NBCC 2020. If the snow loading distribution on the roof were to change 

(i.e., the creation of new snow drifts), the entire building would need to be analyzed with 

loads prescribed by the current code and will potentially require reinforcing. It is 

recommended that the PV panels be installed in such a way as to avoid the creation of 

snow drifts and, therefore, most likely avoid any reinforcing requirements. No structural 

costs would, therefore, be associated with the PV project. 

 

In addition, the treatment facility is undergoing an expansion which is currently in the early 

stages of design. It is most efficient to plan for rooftop PV installation at this phase of a 

project, as the roof design loads can be accounted for in the original design, making the 

associated structural costs of including the expansion in the PV project negligible. 

 

7.6.6 PV System – Net Metering 
This PV system was sized considering that all the energy produced has to be consumed 

onsite and no surplus energy can be exported to the grid. This system would be equipped 

with a power production control system to monitor the building load to adapt the PV 

system production and to make sure there is no surplus energy sent back to the grid. 

 

Figure 7.9 shows the 3D models in PVSyst and the area considered for the implementation 

of the PV system considering monofacial (Option A) and bifacial panels (Option B). The 

following items were considered when placing the PV system on this part of the property: 

 Some shading issues due to the proximity to nearby taller structures/vegetation. 

 Relatively flat surface. 

 Proximity to the main building, which facilitates their interconnection. 

 Excellent exposure to due south. 

 Easy access for maintenance. 

 Racking system for the PV system will be a combination of ballasted and anchored 

depending on the infrastructure underneath the PV array and terrain grade. 
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The estimated energy generation from the PVSyst model, as well as the estimated installed 

cost, current electricity rate, building annual energy consumption, and PV system specific 

production is included in Figure 7.4. The PVSyst reports are included in Appendix B. Costs 

in the table below include HST. 

 

Table 7.4: Roof and Ground Mounted PV System – Options A and B 

Windsor WTP – Net Metering 
Option A – 178 kWp 

DC Monofacial 

Option B – 178 kWp 

DC Bifacial 

Roof Top PV Capacity (kWp DC) 28.7 28.7 

Roof Top PV Capacity (kWp AC) 30.0 30.0 

Roof Top Installed Cost ($/kWp) $2,362 $2,362 

Roof Top Cost [PV only] ($) $67,695 $67,695 

Ground Mount PV Capacity (kWp DC) 116.0 115.0 

Ground Mount PV Capacity (kWp AC) 100.0 100.0 

Ground Mount Installed Cost ($/kWp) $3,228 $3,275 

Ground Mount Cost [PV only] ($) $374,448 $376,625 

Total Cost ($) $442,143 $444,320 

Installed Cost ($/kWp) $3,056 $3,093 

Electricity Rate ($/kWh) $0.1601 $0.1601 

Total PV Capacity (kWpDC) 144.7 143.7 

Total PV Capacity (kWpAC) 130.0 130.0 

Annual Consumption (kWh/yr) 448,051 448,051 

Generated by PV and Consumed on Site 

(kWh/yr) 

157,985 196,527 

Generated by PV and Exported to Grid 

(kWh/yr) 

28,455 1,324 

PV Generation (kWh/yr) 186,440 197,851 

PV Specific Production (kWh/yr/kWp) 1,289 1,377 

 

When comparing the results considering monofacial panels (Option A) and bifacial panels 

(Option B), the following was observed: 

 The installed cost per kWp for the ground mounted bifacial panels is approximately 

1.4% higher than for monofacial panels. 

 All electricity generated by the PV system would be either consumed on site or net 

metered to the grid. 

 Surplus energy is not generated with the considered building energy consumption. 

 Option 1A would provide 41.6% of the annual energy consumption. 

 Option 1B would provide 44.2% of the annual energy consumption. 

 All the energy produced onsite will generate a cost savings at the same rate (NSPI 

electricity rate). 

 The production and specific production from Option B (bifacial) is 5.8% and 6.4% higher 

than from Option A respectively, even though Option A kWp DC installed capacity is 

0.7% larger than Option B. 
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In addition to these PV costs, other costs should be considered in the financial analysis. 

Table 7.6 shows the PV installation cost, as well as the electrical upgrade cost, geotechnical 

analysis, and design cost. As expected, the highest installation cost is for Option B, which 

also results in the highest total cost. 

 

Table 7.5: PV Cost and Additional Costs - Options A and B 

Installed Cost 
Option A – 178 kWp 

DC Monofacial 

Option B – 178 kWp 

DC Bifacial 

PV Ground Mounted ($) $467,820 $474,444 

Geotechnical Analysis Cost ($) $30,000 $30,000 

Electrical Upgrade Cost ($) $38,000 $38,000 

Site Fencing ($) $56,000 $56,000 

Design $25,000 $25,000 

Total Project Cost ($) $644,820 $651,444 

 

Considering all these costs and the total savings, the following tables show the simple 

payback, net present value for a 25-year project horizon, life cycle costs (LCC), and the CO2 

emission reductions. Total savings include the energy savings and annual maintenance 

cost. Maintenance cost includes cleaning the panels twice a year, tightening the mechanical 

and electrical connections once a year, spot measurements once a year, and remote review 

of the system performance every three or four months. 

 

Table 7.6: Financial Analysis – Options A and B 

Windsor 

WWTP 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A – 

178 kWp 

DC 

Monofacial 

$644,820 $31,594 $34,539 20.4 -$146,731 -1.9 75.2 

Option B – 

178 kWp 

DC Bifacial 

$651,444 $33,199 $36,176 19.6 -$125,050 -1.2 76.9 

 

Option A results in lower installation cost but Option B has a higher total savings, which 

results in a shorter simple payback period for Option B. The cash flow and LCOE for both 

projects should be reviewed to further assess these options. The cash flow includes the 

maintenance cost and the savings from the generated electricity. Typically, a PV system 

fitted with string inverters requires the replacement of the inverters after ten (10) to twelve 

(12) years of operation, which results in a high maintenance cost in year 11 or 12. 
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7.6.6.1 Levelized Cost of Energy (LCOE) 
The LCOE measures lifetime costs divided by energy production. It calculates the present 

value of the total cost of implementing and operating the building over an assumed 

lifetime. LCOE allows the comparison of different PV projects and different technologies 

(e.g., wind, solar, natural gas) of unequal life spans, project size, different capital cost, risk, 

return, and capacities. Figure 7.10 shows the LCOE formula.56 

 

The LCOE calculation for this project 

considered the following variables: 

 O&M Inflation rate: 4% 

 Discount rate: 6.5% 

 Life of the project: 25 years 

 PV module production depreciation: 

1% in the first year and 0.5%/yr for 

the subsequent years 

 Maintenance cost: 0.5% of CAPEX/yr 

(the same as in the previous section). 

 Inverter replacement cost in year 12 

(10% of CAPEX). 

 

Table 7.7 shows the costs included in the calculation of the LCOE and the estimated annual 

energy production factoring power production depreciation. The LCOE for Option A was 

determined to be $0.5326/kWh. The LCOE is not the production cost for the PV system, it is 

instead a financial indicator that allows the assessment of the technical and financial 

performance of the solar PV system. The LCOE of the purchase of electricity from the grid is 

$0.2328/kWh, which is lower than the LCOE for the PV system. 

 

Table 7.7: LCOE Calculation – Option A 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $55,249 -$2,945 215,733 

2 - $55,249 -$3,062 213,576 

3 - $55,249 -$3,185 212,508 

4 - $55,249 -$3,312 211,445 

5 - $55,249 -$3,445 210,388 

6 - $55,249 -$3,582 209,336 

7 - $55,249 -$3,726 208,289 

8 - $55,249 -$3,875 207,248 

9 - $55,249 -$4,030 206,212 

 

 
56 Source: https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf. Retrieved: 2020-02-05 

Figure 7.10: LCOE Formula 

https://www.energy.gov/sites/prod/files/2015/08/f2/LCOE.pdf
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

10 - $55,249 -$4,191 205,181 

11 - $55,249 -$4,359 204,155 

12 - $55,249 -$63,423 203,134 

13 - $55,249 -$4,714 202,118 

14 - $55,249 -$4,903 201,108 

15 - $55,249 -$5,099 200,102 

16 - $55,249 -$5,303 199,102 

17 - $55,249 -$5,515 198,106 

18 - $55,249 -$5,736 197,116 

19 - $55,249 -$5,965 196,130 

20 - $55,249 -$6,204 195,149 

21 -  -$6,452 194,174 

22 -  -$6,710 193,203 

23 -  -$6,978 192,237 

24 -  -$7,257 191,276 

25 -  -$7,548 190,319 

 

The LCOE for Option B was determined to be $0.5134/kWh. The LCOE is not the production 

cost for the PV system, it is instead a financial indicator that allows the assessment of the 

technical and financial performance of the solar PV system. The LCOE of the purchase of 

electricity from the grid is $0.2328/kWh, which is lower than the LCOE for the PV system. 

The LCOE for the NSPI grid was calculated considering inflation rate and the annual energy 

consumption of the building. 

 

Table 7.8: LCOE Calculation – Option B 

Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

0 $150,000 - - - 

1 - $55,843 -$2,978 225,960 

2 - $55,843 -$3,097 223,700 

3 - $55,843 -$3,221 222,582 

4 - $55,843 -$3,349 221,469 

5 - $55,843 -$3,483 220,362 

6 - $55,843 -$3,623 219,260 

7 - $55,843 -$3,768 218,164 

8 - $55,843 -$3,918 217,073 

9 - $55,843 -$4,075 215,987 

10 - $55,843 -$4,238 214,907 

11 - $55,843 -$4,408 213,833 

12 - $55,843 -$64,136 212,764 
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Year Equity ($) 
Loan 

Payments ($) 

Maintenance Cost 

($/yr) 

PV Production 

(kWh/yr) 

13 - $55,843 -$4,767 211,700 

14 - $55,843 -$4,958 210,641 

15 - $55,843 -$5,156 209,588 

16 - $55,843 -$5,363 208,540 

17 - $55,843 -$5,577 207,498 

18 - $55,843 -$5,800 206,460 

19 - $55,843 -$6,032 205,428 

20 - $55,843 -$6,273 204,401 

21 -  -$6,524 203,379 

22 -  -$6,785 202,362 

23 -  -$7,057 201,350 

24 -  -$7,339 200,343 

25 -  -$7,633 199,341 

 

Table 7.9 summarizes the results of the financial assessment for both options. Option B 

shows the highest NPV and lower LCOE compared to Option A. 

 

Table 7.9: Summary - Financial Analysis - Options A and B 

Windsor 

WWTP 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

Option A – 

178 kWp 

DC 

Monofacial 

$644,820 $31,594 $0.5326 20.4 -$146,731 -1.9 75.2 

Option B – 

178 kWp 

DC Bifacial 

$651,444 $33,199 $0.5134 19.6 -$125,050 -1.2 76.9 

 

Considering that Option B was shown to have the highest NPV and lower LCOE compared 

to Option A, a sensitivity analysis around the total implementation cost was performed. 

Table 7.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 

 

7.6.6.2 Sensitivity Analysis – CAPEX 
A sensitivity analysis around the total implementation cost of Option B was performed. 

Table 7.10 shows what the simple payback and LCOE range would be if the total cost varied 

between -20% and 30%. 
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Table 7.10: CAPEX Sensitivity Analysis 

PV 

System 

CAPEX 

Variance 

+/-% 

Cost 

($) 

Total Savings 

[energy 

savings -

maintenance 

cost] ($/yr) 

Energy 

Cost 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

NPV ($) 
IRR 

(%) 

LCOE 

$/kWh 

Utility 

LCOE 

$/kWh) 

Option 

B – 178 

kWp 

DC 

Bifacial 

0% $651,444 

$35,755 $38,752 

19.6 -$125,050 -1.17 $0.5134 $0.2328 

30% $846,877 25.5 -$379,008 -6.9 $0.6810 $0.2328 

-20% $521,155 15.7 $44,256 3.3 $0.4017 $0.2328 

 

7.6.6.3 Sensitivity Analysis – Energy Generation 
A sensitivity analysis around the total energy generation was performed. Table 7.11 shows 

what the simple payback and LCOE range would be if the electricity generation varied 

between -5% and +5%. 

 

Table 7.11: Sensitivity Around kW/yr Generation 

PV System 
+/- % 

kWh/yr 
kWh/yr 

Total 

Savings 

($/yr) 

Simple 

Payback 

(yr) 

LCOE 

$/kWh 

Utility 

LCOE 

($/kWh) 

Option B – 178 

kWp DC Bifacial 

- 225,960 $33,199 19.6 $0.5134 $0.2328 

-5% 214,662 $31,390 20.8 $0.5404 $0.2328 

5% 237,258 $35,007 18.6 $0.4890 $0.2328 

 

 PV Project Estimated Timeline 
The implementation of any of these projects will require the completion of a number of 

tasks. Considering that an engineering company produces the design and tender package, 

and a solar PV contractor installs the system (turn-key project), a project timeline was 

estimated. The tables below depict the estimated timeline to complete the options 

described for this site. 

 

Table 7.12: Estimated Timeline for Options A and B 

T
a

sk
 #

 

Option A and B- Tasks – 178 kWp Monofacial 

and Bifacial System 

Number of 

Weeks to 

Complete 

the Task 

Estimated 

Delivery and/or 

Completion Date 

1 

RFP process to design and create the tender 

package for the PV system. Select PV designer. 

If WHRM requires an Engineer to act as Owner's 

Engineer, an RFP to select it could occur in 

parallel to the RFP to select the PV designer. 

6 6 
weeks after 

RFP was issued 
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T
a

sk
 #

 
Option A and B- Tasks – 178 kWp Monofacial 

and Bifacial System 

Number of 

Weeks to 

Complete 

the Task 

Estimated 

Delivery and/or 

Completion Date 

2 
PV Designer: Kick-Off Meeting, Available 

Information Review 
1 7 

weeks after 

RFP was issued 

3 PV Designer: Site Visit 1 8 
weeks after 

RFP was issued 

4 
PV Designer: PV System Design and Tender 

Package Preparation 
8 16 

weeks after 

RFP was issued 

5 WHRM: Design and Tender Package Review 1 17 
weeks after 

RFP was issued 

6 
PV Designer: Design and Tender Package 

Update According to WHRM Comments 
1 18 

weeks after 

RFP was issued 

7 WHRM: Tender Package Is Issued 1 19 
weeks after 

RFP was issued 

8 
Bidders: Tender Period, Question and Answer 

Period. Bids are submitted to WHRM. 
4 23 

weeks after 

RFP was issued 

9 

WHRM or Owner's Engineer: Bid Assessment, 

Question and Answer with bidders, Bids 

Ranking and Recommendation. Successful 

bidder is contacted. 

3 26 
weeks after 

RFP was issued 

10 
WHRM: Negotiation with Successful Bidder. 

Contract signing. 
2 28 

weeks after 

RFP was issued 

11 
PV Contractor: Kick-off Meeting, Available 

Information Review, Site Visit. 
2 30 

weeks after 

RFP was issued 

12 
PV Contractor: Equipment Selection and 

Acquisition. PV System Installation. 
15 45 

weeks after 

RFP was issued 

13 

WHRM or Owner's Engineer: Design drawings 

and Shop Drawings Review. Site visits. 

Communications with PV Contractor (in parallel 

to above) 

15 45 
weeks after 

RFP was issued 

14 PV Contractor: System Start-up 1 46 
weeks after 

RFP was issued 

15 

WHRM or Owner's Engineer: As-built Document 

and Drawings Review. System Commissioning. 

Commissioning Report. 

4 50 
weeks after 

RFP was issued 
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8 Conclusion 
 

 

The summary of the analysis for each site is shown in Table 8.1, which shows the results 

from the analysis of the best option (option with bifacial panels) for each site considering 

the net metering or Community Solar scenario, depending on the site. The highest LCOE 

was determined to be $0.51340/kWh for the net metering arrangement at the Windsor 

WTP located at 786 Windsor Back Road. However, the lowest LCOE was determined to be 

$0.3513/kWh, which was for the community solar arrangement at 1379 Walton Woods 

Road. The LCOE is not the production cost for the PV system, it is instead a financial 

indicator that allows the assessment of the technical and financial performance of the solar 

PV system. The LCOE also allows us to compare “apple to apples” when reviewing different 

projects. 
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Table 8.1: Financial Analysis – Summary Results 

Site Option 
Cost 

($) 

Total Savings 

[energy savings 

-maintenance 

cost] ($/yr) 

LCOE 

$/kWh 

Simple 

Payback 

(yr) 

NPV 

($) 

IRR 

(%) 

CO₂ 

Emissions 

Reduction 

(ton/yr) 

1379 Walton Woods 

Road – Capped 1st 

Generation Landfill: 

Community Solar 

Option B – 

3203 kWp 

DC Bifacial 

$9,442,224 $485,891 $0.3513 19.4 -$4,007,231 - 1987.4 

Brooklyn Fire Station 1 

and Civic Centre: Net 

metering 

Option 1B 

- 178 kWp 

DC 

$713,182 $35,919 $0.4297 19.9 -$15,838 1.8 41.9 

Brooklyn Fire Station 1 

and Civic Centre: 

Community Solar 

Option 2B 

- 642 kWp 

DC Bifacial 

$1,835,916 $94,194 $0.4125 19.5 -$1,122,548 - 87.2 

293 Wentworth Road – 

Windsor WWTP: Net 

metering 

Option B - 

327 kWp 

DC Bifacial 

$1,104,922 $62,765 $0.3799 17.6 $56,350 4.6 106.4 

48 Falmouth Connector-

Falmouth WWTP: Net 

metering 

Option B – 

143.7 kWp 

DC Bifacial 

$548,275 $27,041 $0.4552 20.3 -$73,027 -0.80 88.6 

3 Lagoon Drive – 

Windsor WWTP ‘Old 

Lagoons’: Net metering 

Option B - 

279 kWp 

DC Bifacial 

$1,000,301 $50,975 $0.3904 19.6 -$45,214 2.2 69.9 

786 Windsor Back Road 

- WTP: Net metering 

Option B – 

178 kWp 

DC Bifacial 

$651,444 $33,199 $0.5134 19.6 -$125,050 -1.2 76.9 
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Net metered arrangements sites such as: 293 Wentworth Road and the Brooklyn Fire 

Station, show the highest annual cost savings and show the highest NPVs over the term of 

the study. Also, the net metering option at 293 Wentworth showed the shortest payback 

period and the lowest LCOE among the net metering projects. For community solar 

arrangements, the 1397 Walton Woods Road and the Brooklyn Fire Station have similar 

simple payback periods. 

 

In summary: 

 For ground mounted PV arrays, bifacial panels are the best option. 

 The simple payback period, for the majority of projects, ranges from 19-20 years. 

 All projects show a LCOE higher than the LCOE calculated for the purchase of electricity 

from the grid. LCOEs, for certain projects, can be lowered if there is a reduction in any 

of the following: debt terms, interest rates. or install costs. 

 Costs considered in the analysis are preliminary costs provided by PV contractors and 

service providers. Therefore, it is expected that better (lower) costs should be obtained 

during a competitive tender process, which will include the technical specification of the 

systems to allow bidders to offer their best price. 

 Costs considered in the projects do not include any potential incentives for which West 

Hants Regional Municipality may be eligible. 

 The community solar options were analyzed considering an assumed PPA rate of 

$0.12/kWh. Any PPA rate with NSPI must be negotiated and agreed on with NSPI. 

 Different sections of the report present sensitivity analyses that consider variations in 

capital cost, energy production, and PPA rates. These analyses allow the estimation of 

ranges for payback and LCOEs. 

 The timelines estimated for each project are conservative. A shorter implementation 

time might be achieved, but depends on the equipment availability, contractor 

expertise and equipment supply chain conditions. 

 The net metering project with the shortest payback, lowest LCOE and offers good 

visibility to the public is at 293 Wentworth. It is worth mentioning that the final PV 

systems size will depend on the results from the geotechnical assessments. 

 The community solar project with the shortest payback, smallest LCOE, and largest GHG 

reduction impact is at the landfill. However, a full geotechnical study must be 

completed to determine the best solution for placing the solar systems while keeping 

the integrity of the capped cells. 

 The community solar project at the Brooklyn Fire Station has a higher payback and 

LCOE compared to the project at the landfill. However, this solar array would be located 

by a community centre, and therefore, more visible to the public where it could serve as 

an example for the community. 

 The implementation of any of the solar PV options will result in a reduction of GHG 

emissions purchased from the grid ranging from 41.9 to 1987.4 tonnes per year. The PV 

arrangement at 293 Wentworth Road shows the smallest simple payback period and 

the highest carbon saving (tonnes) of the net metering sites at 106.1 tonnes. While 1379 

Walton Woods Road shows reduction of 1987.4 tonnes of emissions purchased from 

the grid. 
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 If a rooftop PV project is considered for implementation, it is advised to follow the 

recommendations in this report. PV systems cannot be installed on roofs that are at or 

near the end of their service life. 

 

 

 

IMPORTANT NOTICE: 

The opinion of probable costs for this scoping study is presented on the basis of experience, 

qualifications, and best judgement. It has been prepared in accordance with acceptable 

principles and practices. Sudden market trends, non-competitive bidding situations, 

unforeseen labour and material adjustments and the like, are beyond the control of our 

professional cost estimators. And as such we cannot warrant or guarantee that actual costs 

and/or savings will not significantly vary from the opinion provided in the preceding 

sections. 
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Community Solar Program Guide:  
Updates and Amendments  
Updated: May 7, 2024  

The following amendments were made to the Community Solar Program Guide published in March, 

2024. For questions, contact us by email at sharedsolar@novascotia.ca  

Date Page Section Update 

April 10, 
2024 

11  On page 11, in the call out referring to the definition of 
brownfields and the Canadian Brownfields Network, we strongly 
recommend reading and implementing the recommendations in 
the  Nova Scotia Brownfield Roadmaps 2021 (fcm.ca) if you 
intend to site a community solar garden on a brownfield. 

April 10, 
2024 

11-14 Section 2: NSPI 
Generation 
Interconnection 
Procedures 

Additional Information re: Transmission Generation 
Interconnection Procedures 
If transmission impacts are identified during the Preliminary 
Assessment, the applicant will have the option to proceed with 
the next steps of the feasibility study (as a part of the Standard 
Generator Interconnection Procedures (SGIP)). This requires 
paying a $15, 000 deposit to proceed. The feasibility study will 
provide the applicant with a high level estimate of expected costs 
and is required as a part of your application to the Community 
Solar Program. The feasibility study is not as robust as completing 
the full System Impact Study (SIS), which cannot be completed 
until after a project receives Community Solar Program approval.  
 
Proceeding with the feasibility study as a part of the SGIP process 
is at the risk of the project owner, and does not guarantee 
program approval. 
 
It is likely that most program applicants will proceed with the 
Distribution Generator Impact Procedures (DGIP) process. The 
SGIP for transmission interconnection procedures is typically a 
longer process, and can result in delays in the study queue and 
result in project delays. If transmission impacts are identified 
during your Preliminary Assessment, you can work with the 
System Operator to discuss potential timelines and economic 
viability of proceeding with the DGIP or SGIP. 
 

April 10, 
2024 

28 Section 4: NSPI 
Generation 
Interconnection 
Procedures  

DOCUMENT REQUIRED: Attach a PDF copy of the completed 
Preliminary Assessment for distribution connected projects or a 
copy of the feasibility study for transmission interconnection 
projects from NSPI. Refer to NSPI Generation Interconnection 
Procedures (GIP) for more information. 

https://energy.novascotia.ca/sites/default/files/community-solar-program-guide.pdf
mailto:sharedsolar@novascotia.ca
https://data.fcm.ca/documents/resources/GMF/gmf-brownfield-roadmap-ns.pdf


May 7, 
2024 

29 Section 3: Submitting 
Your Application 
section 6 
Environmental 
Considerations and 
Requirements.   

Question 46 of the application form was revised to include a 
requirement for applicants to provide an overview of their 
project’s decommissioning plan if they decommission their 
project at any point throughout the project life cycle. 
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SECTION 1: BACKGROUND
The Province of Nova Scotia is taking a bold new direction to make our 
province greener and cleaner. Our province has a goal of supplying 80 per cent 
of electricity from renewable sources by 2030 while reducing greenhouse gas 
emissions by 53 per cent below the levels that were emitted in 2005. 

The new Community Solar Program will help us reach those goals by making it 
possible for more people to produce and support solar electricity.

The purpose of this guide is to explain the Community Solar Program and 
provide information to eligible persons or groups who are interested in becoming 
project owners, and Nova Scotians who wish to subscribe to those projects. 

Snapshot of Nova Scotia’s 
Community Solar Program 
Nova Scotia’s Community Solar Program Goals:
•	 Add up to 100 megawatts (MW) of clean, renewable solar generation  

to the grid, helping to reduce our dependence on fossil fuels and  
mitigate climate change. 

•	 Extend the benefits of solar generation to those unable to access it.
•	 Support local economic development. 

Program Benefits:
•	 More Nova Scotians can use solar energy to power their homes.
•	 Subscribers will see a cost saving.
•	 Communities can get involved in developing renewable energy 

and addressing climate change.
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What Is the Nova Scotia Community  
Solar Program? 
The Nova Scotia Community Solar Program is a way of sharing the benefits 
of solar energy among multiple participants while supporting local economies 
and helping the province reach our renewable energy goals. 

For an overview, download the What is Nova Scotia’s Community Solar 
Program [PDF].

The program brings together local project owners with solar subscribers. 

Project owners are eligible individuals, businesses, non-profits, and other 
groups who wish to build, own, and operate a community solar garden to 
generate clean electricity for participating subscribers. 

Project owners can choose to use their solar garden to benefit subscribers 
from a specific community, group, or geographic area, or they can accept 
subscribers from the general public.

Want to learn more about becoming a project owner? 

Subscribers are residents and organizations in Nova Scotia who wish to get 
their electricity from a community solar garden because they 
•	 don’t have the right space or conditions to set up their own solar panels 
•	 want to be part of the shift to clean energy 
•	 want to receive a credit for the solar energy that is produced 
•	 want to become a subscriber

How Does the Community Solar Garden  
Concept Work? 
1.	 Approved project owners build, own, and operate a community solar garden 

on their land or property. The project owner pays all the costs of the solar 
garden setup, which includes the equipment, installation, environmental 
land surveys, and more.

2.	 The solar garden generates electricity and feeds it into Nova Scotia Power 
Inc.’s (NSPI) power grid.

3.	 NSPI pays the project owner a power purchase rate every month.
4.	 The project owner solicits and registers subscribers to their solar garden. 
5.	 Subscribers get a credit on their power bill for solar energy produced, 

lowering the total cost of electricity.

https://energy.novascotia.ca/sites/default/files/what-is-community-solar-program.pdf
https://energy.novascotia.ca/sites/default/files/what-is-community-solar-program.pdf
https://energy.novascotia.ca/renewables/community-solar-program


Nova Scotia Community Solar Program Guide          3

Nova Scotia’s Community Solar Program

 
 

 

Who Is Involved in the Program?
The Department of Natural Resources and Renewables is responsible for 
the creation and administration of the Community Solar Program. All project 
applications will be submitted to the Minister for approval. 

Nova Scotia Power Inc. (NSPI) is responsible for responding to and 
analyzing requests to interconnect with the grid, electrical permitting and 
inspections, and contracting for energy with the project applicant. They will 
also meter all energy and administer the credits to subscribers and assist in 
subscription management. Project applicants will need to work with NSPI 
closely throughout the process. For more details see NSPI’s Generation 
Interconnection Procedures. 

Did You Know? 
•	 Solar gardens in the Community Solar Program can generate between  

0.5 MWac to 10 MWac of energy.

• 	 A 1 MWac solar garden covers four to six acres of land and can generate 
enough energy to power up to 131 individual homes.

• 	 All the solar gardens in the program combined will generate up to  
100 MWac. That’s enough to power over 10,000 homes.

• 	 For more information see How much electricity will a community solar 
garden generate in Nova Scotia? and How does large-scale solar work?

Project Owner
Builds, owns, and operates 
community solar garden.

NSP
Buys solar energy from project 

owner; sells energy to subscribers. 
PPA rate and solar energy credit 

are set by the Minister.

Subscribers
Apply to project owner for 

subscription; buy energy from 
NSP and receive a solar energy 

credit on their electricity bill.

Subscriber 
agreement

PPA 
agreement

https://www.nspower.ca/oasis/generation-interconnection-procedures
https://www.nspower.ca/oasis/generation-interconnection-procedures
https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
https://energy.novascotia.ca/sites/default/files/how-does-large-scale-solar-work.pdf
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How Was the Program Developed? 
We developed Nova Scotia’s Community Solar Program based on significant 
research across Canada, the United States, and internationally, along with input 
from stakeholders and knowledge holders here in Nova Scotia. 

Community Solar in the United States
Community solar policies and lessons learned in states such as Minnesota 
and Massachusetts provided insight into program development.

Minnesota was one of the first states to enable community solar and became 
an early leader as its program flourished since 2013. As of December 2021, 
Minnesota had 834 MWac of community solar projects installed across  
422 projects1.

Massachusetts’ Solar Massachusetts Renewable Target (SMART) program 
began in 2018. As of December 2021, Massachusetts had 674 MWac of 
community solar installed across 396 projects2.

Public Collaboration and Input 
The program design was informed by significant input from the public through 
the following engagement and knowledge sharing:
•	 Engagement sessions held in 2021 by Clean Foundation and One  

North End, who were contracted by Natural Resources and Renewables 
for that purpose

•	 Best practices and learnings from community solar projects in multiple 
jurisdictions and geographical areas across Canada and internationally

•	 An online survey that was sent to a cross section of collaborators in  
March 2023

•	 One-on-one consultations with multiple collaborators and contributors  
that have been ongoing since 2021

•	 Lessons learned from NSPI’s pilot Community Solar Garden project in 
Amherst, and the three community solar gardens in Berwick, Mahone Bay, 
and Antigonish, owned by the municipal electric utilities

The result is a program that will help us meet our renewable energy targets, 
while allowing many more Nova Scotians to support clean energy and save 
money at the same time.
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Existing Community Solar Gardens in Nova Scotia 
The first community solar garden in Nova Scotia, a 1.8 MWac solar facility, 
was built by NSPI in Amherst as a pilot project. The lessons learned from 
operating this project for the last two years have informed the preparation 
of the provincial program. The solar garden produces about 2,700 MWh of 
electricity per year—that’s enough to power about 240 homes or 700 battery-
powered electric vehicles. 

In 2023, the province’s municipal electric utilities in the towns of Mahone Bay, 
Antigonish, and Berwick constructed three community solar gardens, totalling 
almost 7 MWac. 

These examples are outside of the provincial community solar regulations, as 
per the Electricity Act.

More Information
Links to additional resources, including relevant acts and legislation, can be 
found on our webpages: 
Clean Electricity (Department of Natural Resources and Renewables)
Nova Scotia Community Solar Program 

______________________________________________________________________________________________________________________________________

1Data sourced from “Sharing the Sun Community Solar Project Data (December 
2021),” The National Renewable Energy Laboratory, U.S. Department of Energy
2Data sourced from “Sharing the Sun Community Solar Project Data (December 
2021),” The National Renewable Energy Laboratory, U.S. Department of Energy 

https://www.nspower.ca/cleanandgreen/innovation/smart-grid-nova-scotia/community-solar-garden-pilot
https://community-solar.ca/mahone-bay
https://community-solar.ca/antigonish
https://community-solar.ca/berwick
https://energy.novascotia.ca/renewables
https://energy.novascotia.ca/renewables/community-solar-program
http://Data sourced from “Sharing the Sun Community Solar Project Data (December 2021),” The National Renew
http://Data sourced from “Sharing the Sun Community Solar Project Data (December 2021),” The National Renew
https://data.nrel.gov
https://data.nrel.gov
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SECTION 2: INFORMATION 
FOR PROJECT OWNERS 
This section provides valuable insights for organizations interested in 
participating in the Community Solar Program. Project owners are approved 
eligible groups, organizations, and even individuals who have the right locations 
and conditions to build, own, and operate a community solar garden. They play 
a vital role in advancing clean energy within our province. As a project owner, 
understanding the program’s requirements and guidelines is crucial. 

Eligibility Requirements
You can apply to become a project owner if you are one of the following:
•	 Registered not-for-profit
•	 For-profit entity
•	 Mi’kmaw band 
•	 Municipality, town, village, or township
•	 Co-operative
•	 Community economic development investment fund (CEDIF) Find more 

information on CEDIF requirements
•	 University or college —open to universities across the province as outlined 

in the University Foundations Act as well as Nova Scotia Community 
College campuses

•	 Partnership—may be formed between any of the eligible entities listed above

Project owners must currently be registered and in good standing with the 
Registry of Joint Stock Companies or be able to indicate and confirm legal 
status (e.g., a university or First Nations band). Find more information on  
How to register with Registry of Joint Stock Companies.

https://nssc.novascotia.ca/corporate-finance/community-economic-development-Investment-funds
https://beta.novascotia.ca/register-business-or-non-profit-registry-joint-stock-companies-step-step
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Project Location and Interconnection
Your community solar garden must be located in Nova Scotia in a territory 
served by NSPI. Community solar projects are either interconnected to the 
distribution or the transmission system and do not serve a load or connect 
behind the meter. However, the costs required to connect to the transmission 
system will likely exceed the financial viability of the project. All projects are 
subject to local hosting capacity and Nova Scotia Power Inc’s Generation 
Interconnection Procedures (GIP).

Project Size 
Project owners can choose to set up a solar garden with a nameplate capacity 
between 0.5 MWac and 10 MWac. The size of your project will depend on how 
much physical space you have available, local hosting capacity near site location, 
your financial resources, and the number of subscribers you want to service.

You can also learn more in this guide: What Size Should You Make Your 
Community Solar Garden? [PDF]

The total capacity for all projects in the program is 100 MWac. The program 
reserves 20 MWac for projects under 5 MWac developed and owned by  
not-for-profits, co-operatives, and/or legal entities representing underserved  
or marginalized communities. 

Meaningful Partnerships
A meaningful partnership can be defined as “an exceptional level 
of working together characterized by cohesion, coordination, and 
collaboration, sustained by co-equal responsibility for the long-term 
health and success of the partnership.” Those involved in the partnership 
are truly interdependent and accountable to one another, to ensure the 
other feels highly supported, and can be successful in the work they do 
both separately and together.

Meaningful partnerships should be formed in any project development 
partnership. Meaningful partnerships are expected when a project 
development partnership is created with a legal entity that represents 
an underserved or marginalized community in Nova Scotia. Meaningful 
partnerships can have many agreements surrounding shared collaboration, 
responsibility and decision making. In most cases, a meaningful 
partnership will include equal or majority ownership and profit-sharing 
agreement for the project owner representing a marginalized community. 

http://www.nspower.ca/oasis/generation-interconnection-procedures
http://www.nspower.ca/oasis/generation-interconnection-procedures
https://energy.novascotia.ca/sites/default/files/size-community-solar-garden.pdf
https://energy.novascotia.ca/sites/default/files/size-community-solar-garden.pdf
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The Power Purchase Agreement (PPA)
The power purchase agreement (PPA) is a contractual agreement between 
NSPI and the project owner for the sale of solar energy. 

As part of your application, you will calculate and propose a rate called a power 
purchase rate. The power purchase rate will pay you for the net amount of 
energy your solar garden generates and sends to the grid. Your proposed power 
purchase rate must consider all of your sources of funding, financing, and the 
impact (if any) your proposed rate would have on rate payers. All proposed 
power purchase rates will be a minimum of $0.07 per kilowatt hour (KWh). 

If your project is approved, your awarded power purchase rate will be based 
on the information you submit in your application. Although you will propose a 
power purchase rate in your application, the Minister of Natural Resources and 
Renewables will decide the final rate in the PPA. 

The power purchase rate will be your only source of revenue from the solar 
garden. Your power purchase rate will not change over the course of the 
agreement (25 years).

Your project may bring in an annual profit, which you are free to use in any  
way you choose. Some owners may choose to reinvest into additional 
renewable energy for the community. You could also decide to give profits 
back to low-income subscribers to subsidize their energy costs.

What Is a Marginalized Community?
A marginalized community can be defined as a group of people who 
have historically faced oppression and systemic discrimination based on 
where they live and interact and/or their culture, language, experiences, 
or common interests/shared goals. Members of a marginalized group 
have reduced access to resources, opportunities, and services.

A group of people can be marginalized on the basis of factors such as 
race, ethnicity, sex, gender, ability, age, religion, socioeconomic status, 
social class, and geographic location.

Groups generally considered to be marginalized include women, 
people with disabilities, Indigenous people, members of LGBTQIA2S+ 
communities, and racialized groups. 

See definitions and further information on marginalized, underrepresented, 
and equity-deserving, -seeking, and -denied groups here. 

https://www.noslangues-ourlanguages.gc.ca/en/publications/equite-diversite-inclusion-equity-diversity-inclusion-eng#lettre-letter-U
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Renewable Energy Certificates (RECs)
Solar gardens have a unique benefit. They don’t produce CO2 like traditional 
fossil fuel generating facilities, and that means a renewal energy certificate 
(REC) is issued for every megawatt hour (MWh) of energy generated by the 
garden. RECs generated by solar projects under this program do not qualify for 
certification under UL EcoLogo or Green-e Energy Standard. These certification 
programs require that the renewable energy generated exceed any regulated 
renewable energy targets. Since the Community Solar Program contributes to 
Nova Scotia’s mandate of 80 per cent of electricity supplied by renewables by 
2030, the RECs are ineligible for certification, trade, or sale. 

RECs issued under this program will be assigned to NSPI, either as determined 
by the regulations, or as part of your PPA.

Upon request by a non-residential subscriber, NSPI will register and retire RECs 
for energy generated by their subscription on their behalf, allowing them to 
make a verifiable claim of renewable energy usage. 

Finding Subscribers
As a project owner, you are responsible for finding and retaining subscribers 
and managing subscriptions for your solar garden project. At a minimum, your 
project must have
•	 at least two subscribers 
•	 25 per cent of the nameplate capacity subscribed to by residential 

customers
•	 at least 85 per cent of the nameplate capacity of the project subscribed 

to during the term of the PPA, beginning one year after the commercial 
operation date

The subscribers must be current customers of NSPI in good standing with 
the utility who are not participating in any other solar programs (such as net 
metering). You can also be a subscriber of your own project. Other than that, 
you are free to decide whom you want as subscribers.
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Planning Your Community Solar Garden
You will have many topics and issues to consider when planning your solar 
garden. These range from determining where you will locate it to how you 
will construct and finance it, as well as understanding how it will affect the 
environment and nearby communities. This section will guide you through each 
of these critical aspects. 

Planning your project will require consultants and various studies. You may 
be able to apply for external funding to support preliminary community 
engagement, readiness and feasibility studies (which may include site 
selection), as well as preliminary engineering design and geotechnical studies. 
However, any investment you make using your own money or external funding 
before receiving approval from the program is undertaken at your own risk. It 
does not guarantee eligibility for the program or program approval. For more 
information on potential sources of funding, refer to Financing and Funding for 
Community Solar Projects [PDF]

Site Selection, Preliminary Engineering, and Geotechnical 
Studies
Conducting feasibility studies is an important step in determining the best 
location and design for your project. Choosing a less-than-ideal site could lead 
to a number of risks, such as unanticipated costs, discovering that the zoning 
codes won’t allow development, or needing additional environmental approvals 
due to engineering design changes.

Together, site selection, preliminary engineering, and geotechnical studies help 
minimize these risks and determine if your project is viable by
•	 analyzing how your system will work
•	 assessing the available resources at your site and if it is appropriate  

for a large-scale solar garden
•	 recommending a system size and design
•	 providing a resource assessment estimating your project output
•	 providing an estimate of the cost of the project

We strongly recommend you hire a qualified engineer and/or consultant who 
has experience working with large-scale solar and is familiar with the unique 
characteristics of Nova Scotia’s geography to conduct your feasibility studies. 

https://energy.novascotia.ca/sites/default/files/financing-funding-community-solar-projects.pdf
https://energy.novascotia.ca/sites/default/files/financing-funding-community-solar-projects.pdf


Nova Scotia Community Solar Program Guide          11

Consider the following when choosing your site: 
•	 Your site includes the land you are using, as well as the generating facility, 

interconnection facilities, and roads. 
•	 The site can be on your own private land, leased land, or, where permitted, 

provincial Crown land. Learn more about Crown lands and the province’s  
20 per cent land protection strategy.

•	 Preference is given to projects located on sites that are less desirable or 
less likely to be used for any other purpose, such as industrial rooftops, 
brownfields, and non-arable agricultural lands. 

•	 Smaller projects with different owners can be co-located on the same site. 
However, if two community-based organizations want to co-locate on the 
same site, we would prefer they form a partnership for a larger project. 

•	 Project owners must consider ecological, environmental, and 
archaeological impacts of the project site. Refer to each respective section 
for more information.

•	 Access to the local distribution system, including easements for utility 
equipment.

 
NSPI Generation Interconnection Procedures 
All projects are required to go through NSPI’s Generation Interconnection 
Procedures (GIP). These are the processes and studies that will tell you if 
your project is able to connect with the grid at the site you have selected, 
and if there are any required upgrades. Details on the processes, along with 
application forms can be found here.

Most community solar projects will require the Distribution Generator 
Interconnection Procedures (DGIP), applicable to distribution systems 26,400 
volts and lower. More information on this process can be found below. 

A brownfield is an abandoned, vacant, derelict, or underutilized 
commercial or industrial property where past actions have resulted  
in actual or perceived contamination and where there is an active 
potential for redevelopment. More information can be found here:  
Home - Canadian Brownfields Network

https://novascotia.ca/natr/land/#:~:text=Crown%20lands%20are%20all%20or%20any%20part%20of,of%20the%20province%29%20is%20designated%20as%20Crown%20land.
https://novascotia.ca/nse/protectedareas/docs/collaborative-protected-areas-strategy-en.pdf
https://www.nspower.ca/oasis/generation-interconnection-procedures
https://www.canadianbrownfieldsnetwork.ca
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Pre-application Assessment
Project owners have the option of submitting a Pre-application Assessment. 
This process applies to generators greater than or equal to 101 kW connected 
to distribution systems rated 26,400 volts and under. It does not form part 
of the DGIP, but is designed to provide system information that can help in 
determining the viability of a generation site prior to a formal DGIP application.

The pre-application assessment is a high-level review of the supply substation, 
distribution zone, and distribution feeder supplying the proposed generation 
facility site. It includes system peak and minimum load levels, available 
distribution zone and feeder hosting capacity, feeder type, number of phases, 
overhead line data, voltage regulation devices, step down transformation, and 
a system map showing the interconnection location. It also identifies existing 
generation and other DGIP interconnection requests in the area that are in the 
Combined T/D Advanced Stage Interconnection Request Queue.

Distribution Generator Interconnection Procedures
Below is a short summary of the DGIP:

1.	 Distribution Generator Interconnection Request
	 Once your site selection study is complete, submit an application for 

an interconnection request to NSPI using the Distribution Generator 
Interconnection Request Form. For more information, refer to the 
Distribution Generator Interconnection Procedures (DGIP) document. 

2.	 Interconnection Preliminary Assessment 
	 If your application is deemed valid, you will be assigned an initial queue 

position. NSPI will proceed with completing a preliminary assessment 
which will identify any potential adverse system impacts that would result 
from the interconnection of the generating facility. It will not determine 
the maximum capacity of generating facility that can be installed at the 
specified point of interconnection.

	

NSPI has created an interactive Hosting Capacity Map. The map provides 
helpful information on solar hosting capacity for Nova Scotia Power’s 
distribution circuits. Project Owners and their consultant(s) should refer 
to the solar Hosting Capacity Map prior to starting the GIP to gain a 
general idea of possible project size at locations across the province.

https://www.nspower.ca/oasis/pre-application-assessment
https://www.nspower.ca/docs/default-source/pdf-to-upload/dgipappendix1.pdf?sfvrsn=8b375d66_0
https://www.nspower.ca/docs/default-source/pdf-to-upload/dgipappendix1.pdf?sfvrsn=8b375d66_0
https://www.nspower.ca/docs/default-source/pdf-to-upload/dgip.pdf?sfvrsn=290d4fa0_5
https://nspi.maps.arcgis.com/apps/webappviewer/index.html?id=67d565f111fe4f1e82444321e1909846
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	 You will receive an order-of-magnitude cost estimate of any required 
system additions and upgrades to accommodate the generator, and 
any other useful information to help your project’s engineer make a 
recommendation. It will also demonstrate if there are any transmission 
impacts expected. 

	 The preliminary assessment goes along with your site selection study. 
Together, these two reports will provide you with preliminary information on 
the feasibility of your project, including the distribution level capacity that is 
available at the location you are considering.

	 Note that this initial assessment by NSPI is not a guarantee you will receive the 
indicated available capacity at the proposed location for the proposed project.

	 NSPI will contact you once the assessment is complete. Based on the 
information you receive, you may decide to continue with your application 
to the Community Solar Program for this site, or you may decide to consider 
another site or other avenues to participate in renewable energy programs.

	 If you receive Community Solar Program approval and decide to continue 
with your project, you will need to meet the progression milestones in order 
to advance in the DGIP process. Details are available in the previous link to 
the Distribution Generator Interconnection Procedures document.

3.	 Distribution System Impact Study (DSIS)
	 To be eligible for inclusion in the DSIS stage and advance the initial queue 

position of the interconnection request, progression milestones described 
under section 7.2 of the DGIP must be met by the interconnection customer 
at least 10 business days prior to the DSIS period commencement date. 
The DSIS process can take +/-12 months, and you must plan for this in your 
project timeline and construction plan.

	 A DSIS shall consist of a short circuit analysis, a power flow analysis, 
voltage drop and flicker studies, protection and set point coordination 
studies, and grounding reviews, as necessary. NSPI completes the DSIS 
based on the information provided with the interconnection request, and 
develops specific interconnection requirements and cost estimates for 
any required system additions/upgrades. The DSIS is then provided to the 
interconnection customer (project owner) for review.

	 The DSIS will identify the scope and responsibilities of the interconnection 
customer and NSPI for procurement and installation. Based on the DSIS 
findings, NSPI and the interconnection customer develop the project specific 
terms of the Standard Small Generator Interconnection Agreement (SSGIA).
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DGIP summary table
 

 
 
 
 
 
Construction Plan
As a project owner, you will develop a construction plan that details the activities 
involved in the construction phase of your community solar garden project. 

These activities include
•	 site preparation
•	 mounting and array support installation
•	 solar array installation 
•	 installation inspections and plans review
•	 risk management, quality assurance, and control 
•	 commissioning 

Please refer to the Construction Plan template to learn about projected timelines 
of constructing a community solar garden. You will be asked to complete and 
submit the construction plan for your project using the template provided. 

Environmental Considerations and Requirements
Nova Scotia Department of Environment and Climate Change does not 
regulate or approve large-scale solar developments. However, as a project 
owner, you will need to consider the environmental impacts your project could 
have and follow relevant legislation and regulations outlined in the Environment 
Act, and any other standards and guidelines for project activities that take 
place during construction, operation, and decommissioning. 

Class 2: 
Generation 

 101 kw9

1) Interconnection 
Request

2) Preliminary 
Assessment

3) Distribution 
System Impact 
Study

4) Standard Small 
Generator 
Interconnection 
Agreement

$750 per 
interconnection 
request

$10,000 refundable 
deposit. Applicants 
are invoiced for 
actual costs  
with the deposit 
applied or refunded 
to the balance 
as applicable. 
Optional additional 
study deposit of 
$7,500 at request 
of IC.

1) NSPI will 
acknowledge 
receipt of the 
Interconnection 
Request within  
5 business days.

2) NSPI will attempt 
to complete 
the Preliminary 
Assessment within 
30 days.

3) NSPI will attempt 
to complete the 
DSIS within 90 
calendar days.

NSPI will group 
studies (cluster) 
within zones.

NSPI can fast-
track projects that 
the preliminary 
assessment 
shows will not 
have material 
impact on the 
distribution 
system.

https://energy.novascotia.ca/sites/default/files/community-solar-program-templates.xlsx
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Impacts to consider include the following:
•	 Disturbance/land use impacts 
•	 Potential impacts to specially designated areas 
•	 Location of project site in relation to parks and protected areas
•	 Impacts to soil, water, and air resources 
•	 Impacts to vegetation, wildlife and wildlife habitat, and species at risk 
•	 Impacts to migratory birds due to tree clearing
•	 Visual, cultural, paleontological impacts
•	 Socioeconomic and environmental justice impacts 
•	 Potential impacts from hazardous materials
•	 Regional ecological connectivity  

 
 
 

 

If you are clearing trees between May 1 and August 15, you should have the 
area assessed by a professional before clearing starts. Information on nesting 
periods can be found here: Nesting periods - Canada.ca.

Visit these sites for more information:
•	 Role in Solar Farm Developments (Department of Environment  

and Climate Change) 
•	 Wetland_Identification_Checklist.pdf (novascotia.ca) 
•	 Wetlands | Wetlands (novascotia.ca)
•	 Nova Scotia Parks and Protected Areas System (arcgis.com)

Permits and Approvals
Project owners are responsible to be aware of and acquire the relevant permits, 
licences, authorizations, and approvals needed for their community solar 
project. The requirements outlined in this document are based in legislation, 
regulations, policies, and guidelines as well as government priorities and 
strategic directions. These are amended from time to time, and you are strongly 
encouraged to confirm requirements with respective offices and departments. 

Regional ecological connectivity refers to lands that, due to their location 
on the landscape and their ecological condition, play a critical role in 
biodiversity conservation by facilitating the flow of ecological processes 
and native species (terrestrial species, birds, bats, aquatic species, etc.) 
across the landscape, including between relatively intact natural areas 
and between protected areas. As part of your planning, you should 
evaluate how your project will impact the regional ecological connectivity.

https://www.canada.ca/en/environment-climate-change/services/avoiding-harm-migratory-birds/general-nesting-periods/nesting-periods.html
https://novascotia.ca/nse/pubs/docs/ecc-role-in-solar-farm-developments.pdf
https://novascotia.ca/nse/wetland/docs/Wetland_Identification_Checklist.pdf
https://novascotia.ca/nse/wetland/
https://experience.arcgis.com/experience/87a91c432fe7403e8f3ca4bc7631b9b6/
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This section provides information about common permits and approvals 
required for community solar projects. For more information, please refer to 
the Provincial and Federal Permits and Approvals Resource, and websites of 
respective offices and agencies for more information. 

Land ownership and right of access: You are required to state whether you 
own the project location or whether you rent, lease, or require access to 
provincial, federal, or reserve land. If you require the use of any land you do 
not own, including accessing the land between your project and the NSPI 
distribution site, you must provide evidence that you have permission to access 
the land, including the necessary leases, permits, licences, etc. If you intend 
to site your project on Crown land, you must acquire necessary permits and 
provide the proof of purchase or access with your Community Solar Project 
application. For more information, visit Applications to Use Crown Land, Sell or 
Donate Land to the Province | novascotia.ca.

Indicate if the land has been leased for the lifetime of the project, or if the 
municipality has secured an option on the land. 

Land use and other requirements from municipalities and local authorities: 
You must demonstrate knowledge and understanding of the municipal by-laws 
that apply to your project and a commitment to comply with them. These could 
include land use by-laws, public engagement requirements, environmental 
effects, road access and traffic management, municipal services connections 
(water, fire hydrants etc.), landscaping, emergency management procedures, 
easements or restrictive covenants, rehabilitation of any temporary disturbance, 
building code permits, and licences. Contact local authorities where your project 
is located for more information and to obtain information and permits. 

 

Work permit for roads and trail construction, including water crossings:  
You must consult with the Nova Scotia Department of Public Works to ensure 
that surrounding infrastructure (roads, bridges, etc.) is able to support the 
weight and size of the technology when in transport. Further discussions 
between project owners and Public Works may be necessary if a project is 
located near highways, railways, or other significant infrastructure. For more 
information, visit Permits, Approvals and Licences|novascotia.ca.

 
 

Did you know? 
As an interconnection customer, you have to provide NSPI with proof of 
land ownership or access, such as licenses, rights of way, or easements, 
that are needed to allow the distribution provider to build, operate, 
maintain, repair, test, inspect, replace or remove facilities and equipment 
related to interconnection processes.

https://energy.novascotia.ca/sites/default/files/community-solar-garden-permits-approvals-resource.pdf
https://novascotia.ca/natr/land/clo/
https://novascotia.ca/natr/land/clo/
https://novascotia.ca/tran/hottopics/lpa.asp
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Archaeology permits/consideration of archaeological and heritage resources: 
The Department of Communities, Culture and Heritage offers an environmental 
screening process that examines archaeological, paleontological, flora and fauna 
resources in the area, as well as cemeteries and shipwrecks (where appropriate). 
This process will identify whether cultural and/or heritage resources may 
be impacted by your renewable electricity project. If you are unsure whether 
the screening process is necessary, you can forward project plans to the 
Department of Communities, Culture, and Heritage and receive advice on 
whether a screening is recommended. If an environmental screening is 
completed for your project, you will need to provide a summary of the screening 
assessment, including any identified issues and how you will mitigate them.

An archaeological resource impact assessment and heritage research permit 
may be required for projects that have the potential to impact archaeological 
resources in Nova Scotia. If your project requires a resource impact assessment 
or heritage research permit due to archaeological or heritage resources that may 
be affected by your project, you will need to provide a summary of any impacts 
on your project, including cost and timing implications in your application. 

If your project has the potential to impact Mi’kmaw cultural resources, 
archaeologists are strongly encouraged to engage the Mi’kmaw as part of 
project planning and implementation. To apply for a permit and to review the 
guidelines for the applicable permit, visit Archaeology Permits and Guidelines | 
Communities, Culture, Tourism and Heritage (novascotia.ca).

Financial and Business Planning
The economic viability of your proposed project plays a key role in your 
application approval. Ensure your project is well-planned and financially sound 
before you apply. 

You will be asked to provide the following in your application:
•	 A completed financial template outlining

	⁻ projected capital costs of the project, including interconnection costs
	⁻ the amount of, and information on, funding, grants, and tax credits 

you anticipate receiving, in addition to information about your financial 
institution and expected borrowing rate

	⁻ your proposed power purchase rate, in $ per kilowatt hour
	⁻ copies of quotes and other documentation confirming your financial 

projections and proposed PPA rate
•	 Approval from the Minister of the Department of Municipal Affairs and Housing 

to borrow from the Municpal Finance Corporation (municipalities only).

You will be asked to list all permits and approvals obtained 
or applied for as part of your application. 

https://cch.novascotia.ca/exploring-our-past/special-places/archaeology-permits-and-guidelines
https://cch.novascotia.ca/exploring-our-past/special-places/archaeology-permits-and-guidelines
https://beta.novascotia.ca/government/municipal-affairs-and-housing
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Financing, Sponsorships, and Grants 

Planning for your project will require consultants and various studies. We 
recognize that preparing these pre-project studies may require a financial 
investment on your part; however, making that investment does not guarantee 
your project will be approved for the program.

You may be able to apply for and receive external funding for preliminary 
feasibility studies such as site selection, preliminary engineering and design, 
geotechnical studies, and community engagement. You may also be able to apply 
for grants and funding to help with capital costs related to building your project.

Any investment you make of your own money or external funding prior to 
receiving approval from the program is done at your own risk and does not 
guarantee eligibility for the program or program approval. See Financing and 
Funding for Community Solar Projects for more information about potential 
sources of funding for community solar.

Community Engagement and Support 
Having community and public support is important to the success of your 
project. Find out well in advance if the members of your community support 
the development of your solar garden. Community engagement can provide 
vital local knowledge, reduce the risk of challenges and delays, and identify 
how a project can bring value to a community.

The Community Solar Program application will require you to demonstrate that 
you have engaged with any Mi’kmaw communities impacted by your project 
(see more below), and that the public has been consulted.

Your engagement efforts can take many forms, including in-person meetings, 
video meetings, websites, and more. Make sure you consider accessibility 
when designing your sessions so persons with disabilities are able to attend, 
fully participate, and respond. The Canadian Renewable Energy Association’s 
Best Practices for Indigenous and Public Engagement provides helpful 
guidelines to assist project owners with public engagement. 

Nova Scotia has knowledgeable organizations that can help facilitate 
community engagement. The Conseil de développement économique de la 
Nouvelle-Écosse (CDENE) can provide assistance and guidance for engaging 
Acadian communities surrounding your project site. Visit the African Nova 
Scotian Road to Economic Prosperity to connect with individuals who can 
provide guidance with engaging African Nova Scotian communities.  

https://energy.novascotia.ca/sites/default/files/financing-funding-community-solar-projects.pdf
https://energy.novascotia.ca/sites/default/files/financing-funding-community-solar-projects.pdf
https://www.renewablesassociation.ca/wp-content/uploads/2020/06/Wind-energy-development-best-practices_June-2020.pdf
http://The Conseil de développement économique de la Nouvelle-Écosse
http://The Conseil de développement économique de la Nouvelle-Écosse
https://anseconomicprosperity.com/contact-us
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Your application requires evidence of community engagement and support 
which includes 
•	 a summary, including dates, locations, and formats, of the engagement 

sessions you held
•	 a municipal council resolution, or letters and other written evidence
•	 proof that you responded to any community concerns (if applicable)
•	 documentation demonstrating consultations with Mi’kmaq First Nations in 

the area the project is to be located, such as letters of support from Chief 
and Council and other community organizations and members

•	 details of additional equity-deserving populations in the area, such 
as African Nova Scotian and Acadian communities and evidence of 
engagement with those communities

Engagement with the Mi’kmaq
Proponents must demonstrate engagement with the Chiefs and councils of the 
Mi’kmaq of Nova Scotia communities in proximity to the project site. This may 
include more than one community. 

When engaging with the Mi’kmaq of Nova Scotia, we strongly recommend 
using the approach described in Proponents Guide: The Role of Proponents 
in Crown Consultation With The Mi’kmaq of Nova Scotia. Hiring a qualified 
engagement consultant with recent and specific experience consulting and 
collaborating with Mi’kmaw communities in Nova Scotia is recommended.

You may include details on progress for completing a Mi’kmaq Ecological 
Knowledge Study (MEKS) in your application for additional consideration 
during evaluation. A MEKS must be conducted in accordance with the Mi’kmaq 
Ecological Knowledge Study Protocol.

Community Benefits
Your application will ask you to describe how your project will benefit your 
prioritized subscriber community, or the province in general.

These benefits include the following:
•	 Capacity building—how your project will strengthen future renewable energy in 

the community, including increasing knowledge and skills in the community. 
•	 Benefit agreements—how you will engage subscribers from and direct a 

portion of your project revenues back to, a particular community, such as 
low income or equity deserving communities. 

•	 Economic benefits—how your project will create local jobs, benefit local 
manufacturers, corporations, venders, contractors, consultants, and service 
companies.

https://novascotia.ca/abor/aboriginal-people/community-info/
https://novascotia.ca/nse/ea/docs/ea-proponents-guide-to-mikmaq-consultation.pdf
https://novascotia.ca/nse/ea/docs/ea-proponents-guide-to-mikmaq-consultation.pdf
https://sidait-atris.aadnc-aandc.gc.ca/atris_online/Content/DocumentContentViewer.aspx?id=AD3FB12AAAC144CD9469091FD5209CB3
https://sidait-atris.aadnc-aandc.gc.ca/atris_online/Content/DocumentContentViewer.aspx?id=AD3FB12AAAC144CD9469091FD5209CB3
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•	 An equity, diversity, and inclusion (EDI) plan—how your project will improve 
the gender balance and increase the diversity within your corporate or 
organizational structure as well as your broader hiring and supply chains.

Your application will require you to describe how the project will enable 
equitable access to renewable energy by underserved and marginalized 
communities.

Subscription Model 
Project owners are responsible for
•	 recruiting subscribers during the term of the PPA
•	 ensuring NSPI and each subscriber receives a completed  

subscription agreement
•	 ensuring that at least 85 per cent of the nameplate capacity of  

their project is subscribed to during the term of the PPA beginning  
one year after the commercial operation date

Project owners may choose to delegate subscription management to a third party. 

In the application form, you’ll need to give a brief overview of the following: 
•	 Your intended subscriber community
•	 How many subscriptions you plan to make available
•	 The expected mix of subscriber types (residential, commercial,  

and industrial)
•	 The average subscription size in kilowatts (kW)
•	 Your strategy for engaging subscribers 

Prioritized Subscribers
Project owners may choose to prioritize offering subscriptions to a specific 
group of people or community. Community is defined by those who belong  
to the community. In some cases, geographic boundaries may apply; in others, 
it may apply to anyone who feels they are a part of the community defined by 
the project owner.
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For example:
•	 First Nation or African Nova Scotian community project owners may 

choose to prioritize offering subscriptions only to people who live in their 
community or are a member living elsewhere in the province. 

•	 not-for-profits that own affordable living accommodations across the 
province may choose to prioritize offering subscriptions only to residents of 
those accommodations.

•	 co-operatives owned by members of the LGBTQIA2S+ community may choose 
to prioritize offering subscriptions only to other members of their community.

You can also be general and solicit subscribers from anywhere—subscribers do 
not have to live near your solar garden.

Determining the Number of Subscriptions 
The number of subscriptions your community solar garden can have will be based 
on the nameplate capacity of your solar garden, how much energy it is expected to 
produce in one year, and the annual energy usage of your potential subscribers. 

See How much electricity will a community solar garden generate in Nova 
Scotia for additional information on what affects the amount of electricity solar 
gardens produce.

The following example gives a simplistic view of how much electricity 
your solar garden could potentially produce in Nova Scotia. 

First, start with your project’s nameplate capacity. This is the maximum 
amount of power the solar garden can generate at any moment. In this 
example, it is 1,000 kWac.

If Nova Scotia had sunshine 24 hours a day for 365 days a year, there 
would be 8,760 possible hours of sunlight in one year. 

As the sun doesn’t shine all day, every day, we need to account for the 
time the garden is producing energy. A project capacity factor (CFac) is 
used to account for the amount of time each year that the solar garden 
generates energy. In Nova Scotia, a capacity factor for large solar is 
estimated to be anywhere between 12 and 18 per cent.

https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
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Step 1:  
8,760 hours per year x 18% CFac per year = 1,576 hours of expected 
solar generation each year.

Step 2:  
Multiply the number of hours in Step 1 by the nameplate capacity  
of your solar garden.

1,576 hours x 1,000 kWac = 1,576,000 kWh per year. 

This is the amount of energy our example solar garden could generate 
annually.

Step 3:  
Divide the number of kWh we expect the solar garden to generate by  
the average household electricity use in Nova Scotia (12,000 kWh). 

1,576,000 kWh / 12,000 kWh = 131

We see that a 1,000 kWac community solar garden in Nova Scotia  
could power 131 households each year. So, this garden could potentially 
support 131 residential subscribers.

The amount of energy your solar garden actually produces depends 
on many factors and can only be estimated by a qualified engineer or 
consultant. The actual number of subscribers your solar garden can  
have depends on how much the solar garden produces and the size of 
each subscription. 
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Calculating Solar Credits for Subscribers 
Subscribers choose how much of their electricity usage they want to offset 
with solar. This can range from 10 per cent to 100 per cent.

Each month, they will receive a monthly credit of $0.02/kWh based on the 
actual amount of energy your solar garden generates and in proportion to their 
subscription size as a percentage of the solar garden’s nameplate capacity. 

You do not pay them this credit; NSPI applies it to their bill.

The credit amount is the same for every subscriber, regardless of rate class, 
and does not change throughout the life of the PPA (25 years). 

For example:
If an average monthly bill is $200, with 100 per cent solar offset, the 
subscription would be 8kW. 
A subscription this size is estimated to generate 12,000 kWh. 
The annual solar energy credit would $240 (12,000 kWh X $0.02 cents per 
kWh), or an average of $20 per month.
The solar energy credit is based on the actual energy generated by the solar 
garden, so it will vary each month based on the season and the weather. 

Risk Assessment 
A risk assessment is a process of identifying, analyzing, and evaluating 
potential risks that could affect the success of a project. In the case of a 
large-scale solar project, the risks could be related to such things as technical, 
environmental, or economic factors associated with the development and 
operation of your solar garden. 

Your application will require you to complete a Risk Assessment Template, 
where you will
•	 identify potential risks
•	 assess the likelihood and severity of each risk
•	 develop mitigation strategies

https://energy.novascotia.ca/sites/default/files/community-solar-program-templates.xlsx
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SECTION 3: SUBMITTING 
YOUR APPLICATION
Before you start your application, answer these questions:
•	 Are you a member of one of the eligible groups?
•	 Are you submitting one application per project, per site?
•	 Is your project site physically located in Nova Scotia?
•	 Will your project be in the service territory of NSPI and able to be connected 

to NSPI’s electrical system? 

If you answer no to any one of these questions, you are not eligible for the 
Community Solar Program. 

Submitting an Application 
Go to the Community Solar webpage and download the application form 
and required templates. You can submit the application form and associated 
documents by email to sharedsolar@novascotia.ca.

In the event that an application is incomplete or additional information is required, 
you will be notified within 45 business days after the application is received.  
You then have 45 business days from the date of the request to supply the 
requested information to the Department of Natural Resources and Renewables. 

Once a completed application has been submitted, you will not be able to 
change the information provided. Be sure to carefully review the information 
provided for accuracy.

Application Outline
The Community Solar Program application contains the following sections:
	 Section 1: Applicant Information
	 Section 2: Project Partnership 
	 Section 3: Project Information
	 Section 4: NSPI Generation Interconnection Procedures (GIP)
	 Section 5: Construction Plan
	 Section 6: Environmental Considerations and Requirements
	 Section 7: Permits and Approvals

https://energy.novascotia.ca/renewables/community-solar-program
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	 Section 8: Financial Planning
	 Section 9: Community Engagement and Support 
	 Section 10: Community Benefits
	 Section 11: Subscription Model 
	 Section 12: Risk Assessment
	 Section 13: Final Checklist
	 Section 14: Affirming Statement

Section 1: Applicant Information
•	 Applicant’s Legal Name: The applicant’s name is the legal name of the 

qualifying organization. 
•	 Business Name: The business name is the registered name under  

which the primary applicant is operating or doing business (if different  
from above). 

•	 Primary Applicant Eligibility: Only one group may be selected at this time. 
Select one of the eligible groups that describes the primary applicant with 
the largest ownership in the project. Partnership information will be asked 
later in the application form. 

•	 Represented Community: If the primary applicant represents a marginalized 
community, provide a description of the community represented. 

•	 Registry of Joint Stock Companies Number: Provide a seven-digit Registry 
of Joint Stock Companies ID number issued to the primary applicant. If not 
registered with the Registry of Joint Stock Companies, you will be asked to 
attach a proof of legal status of your organization. 

•	 Organization’s Primary Legal Civic Address: Provide the legal civic address 
of your organization. and mailing address of organization. Provide the 
mailing address if different from the legal address.

•	 Organization’s Primary Contact (Designated Representative): Your primary 
contact is your designated representative who will receive communications 
regarding your application from the department.

•	 Organization’s Secondary Contact: Your secondary contact is an individual 
the organization can contact in case they cannot reach the designated 
representative.
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Section 2: Project Partnership 
Complete this section if the project is owned by a partnership of two or more 
legal entities, or by a corporation created by a partnership between two or more 
legal entities. 

Provide the following information for each partner organization or entity:
•	 Partner’s Legal Name
•	 Partner’s Business Name: If different from legal name.
•	 Partner’s Registry of Joint Stock Companies Number: Provide a seven-

digit Registry of Joint Stock Companies ID number issued to the partner 
organization. If not registered with the Registry of Joint Stock Companies, 
you will be asked to attach a proof of legal status of your organization.

•	 Partner Organization’s Eligibility: Select one of the eligible groups that 
describes the partner organization. 

•	 Represented Community: If the partner represents a marginalized 
community, provide a description of the community represented. 

•	 Partnership Structure: If your project is based on a partnership, describe 
how ownership is divided, including the percentage of ownership for each 
legal entity, voting power, and the profit-sharing agreements. 

 	 DOCUMENTS REQUIRED: Provide documentation supporting partnership 
agreements, memorandum of understanding, or contracts demonstrating 
compliance with the partnership /ownership structure you have selected as 
part of your application.

•	 Project Owners with Multiple Program Applications: If any applicants are 
project owners or partners on more than one application to the Community 
Solar Program, you will be asked to describe the project and the percentage 
ownership of each partner on the other application(s). 
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Section 3: Project Information 
Project Proposal 
•	 Project title: Provide the title for your project.
•	 Project Summary: Provide a summary of your project, including why the 

project is needed, its goals, expected results, and your proposed group  
or community(ies) you intend to benefit from the project. 

Project Size
•	 Nameplate Capacity: Provide your project’s nameplate capacity in  

MWdc and MWac. 
•	 Net Annual Projected Output in MWhac and kWhac: Your engineer will 

provide this information in your site selection/resource assessment. 

	 DOCUMENT REQUIRED: Provide a copy of the resource assessment 
from your consultant/engineering firm showing the projected net annual 
specific output, in MWhac and kWhac. The net annual specific output is the 
projected number of MWh/kWh ac that is expected to be delivered by the 
project to the grid. 

•	 Projected Capacity Factor: A project’s capacity factor is a percentage 
showing the specific output of your project in relation to the installed 
nameplate capacity. Your engineer can provide you with this information. 
For more information on capacity factor see How much electricity will a 
community solar garden generate in Nova Scotia?

Project Site and Design 
Note: You can submit one application per project, per site. You cannot set up 
multiple small gardens on one site and apply for each as a separate project. 

•	 Site Location: If the location of your project is not the same as the address 
provided in the applicant information section above, provide the address here. 

•	 Geographic Coordinates or Property Identification Number: Provide either 
the geographic coordinates of your project site location or the Property 
Identification Number(s) (PID). The project site includes the land you are 
using, as well as the generating facility, interconnection facilities, and roads

	 DOCUMENT REQUIRED: Provide a GIS photo of your project site.

•	 Project Land Area: Provide a description of the land, including if it is a 
brownfield or agricultural land, and if so, provide the land classification. 
Provide the size of the land area, in acres, that will be used for your 
community solar project. 

•	 Scaled Site Plan Map

https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
https://energy.novascotia.ca/sites/default/files/electricity-community-solar-garden-generate.pdf
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	 DOCUMENT REQUIRED: Attach a PDF scaled site plan map showing the 
project’s relation to each of the following: 
	⁻ local communities
	⁻ structures and occupied buildings
	⁻ transportation facilities
	⁻ proposed routes of access
	⁻ parks and protected areas
	⁻ wetlands and watercourses

•	 Summary of feasibility studies: Provide a summary of findings of your site 
selection, preliminary engineering and design, and geotechnical studies.

	 DOCUMENT REQUIRED: Summary of feasibility studies

Note: You do not need to include copies of the study results with your application; 
however, a project audit may require you to provide proof of the summary 
provided in the application. If you are unable to produce the study, or the study 
does not confirm the suitability of your site, your PPA may be revoked or reduced.

See the Site Selection, Preliminary Engineering, and Geotechnical Studies 
section for more information.

Section 4: NSPI Generation Interconnection 
Procedures (GIP)
•	 Point of Interconnection: Provide information on the interconnection zone 

of your project 

	 DOCUMENT REQUIRED: Attach a PDF copy of the completed preliminary 
interconnection assessment from NSPI. Refer to NSPI Generation 
Interconnection Procedures (GIP) for more information.

Section 5: Construction Plan
•	 Planned Project Start Date for your project.
•	 Planned Project End Date for your project.
•	 Community Solar Garden Operation Date.
•	 Construction Plan 

	 DOCUMENT REQUIRED: Complete the Construction Plan Template, 
providing your timeline for the construction phase of your project and 
submit it along with your application form.

•	 Contractors and Developers: Provide information about contractors you 
will work with throughout your project cycle. 
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Section 6: Environmental Considerations  
and Requirements
It is your responsibility as a potential project owner to be aware of, apply 
for, obtain, and demonstrate compliance with any applicable regulatory 
requirements for your community solar project. 

You do not need to submit environmental studies conducted for your 
project. However, upon request by the Department of Natural Resources and 
Renewables, such studies must be made available.

Refer to Environmental Considerations and Requirements in section 1, as 
well as the Provincial and Federal Permits and Approvals Resource for help 
completing this section. Note: The resource is provided only as a guide. It is the 
applicant’s responsibility to meet all the regulatory requirements for your project.

Section 7: Permits and Approvals 
Using the space in the application form, identify all permits and approvals you 
obtained or will obtain for your community solar project. 

Refer to Permits and Approvals in section 1, as well as the Provincial and 
Federal Permits and Approvals Resource for help completing this section. 
Note: The resource is provided only as a guide. It is the applicant’s responsibility 
to meet all the regulatory requirements for your project.

Section 8: Financial Planning
In this section you will provide details of your project costs and proposed 
power purchase rate, and the financial goals of your project.

Documents Required: Complete the Financial Planning Template, and submit 
it along with your application form. Include copies of quotes you have received, 
and any other information supporting your proposed PPA rate, such as pro 
forma financial documents from your accountant.

Review the Financial and Business Planning section for more information.

https://energy.novascotia.ca/sites/default/files/community-solar-garden-permits-approvals-resource.pdf
https://energy.novascotia.ca/sites/default/files/community-solar-garden-permits-approvals-resource.pdf
https://energy.novascotia.ca/sites/default/files/community-solar-garden-permits-approvals-resource.pdf
https://energy.novascotia.ca/sites/default/files/community-solar-program-templates.xlsx
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Section 9: Community Engagement and Support 
Provide details of planned and completed engagement activities with the 
public. This includes engagement with the Mi’kmaq, African Nova Scotian and 
Acadian communities, and other marginalized or equity-deserving groups and 
communities. Refer to the sections on Community Engagement and Support 
and Engagement with the Mi’kmaq for additional guidance.

DOCUMENTS REQUIRED: Provide copies of documents and reports that 
demonstrate community engagement and support for your project with  
your application.

Section 10: Community Benefits Plan
Describe how your project will deliver benefits to a specific or broad 
community. For more information about each community benefit category, 
review the Community Benefits section.

Section 11: Subscription Model 
Respond to each question, providing the following information: 
•	 Your subscribers: Indicate your targeted or prioritize subscribers  

group(s) by providing information such as geographic boundary(ies)  
or community descriptions.

•	 Indicate if any of the subscriber groups identified in the previous  
question represent an underserved or marginalized community or 
population in Nova Scotia.

•	 Your “warm list”: Identify if you have completed a list of potential 
subscribers from the community. A warm list should represent at  
least 10 per cent of the nameplate capacity of the solar garden at time  
of application. 

•	 Subscriber types (residential or commercial): At least 25 per cent of  
the approved nameplate capacity of the project must be subscribed  
to by residential customers. 

•	 Strategy for engaging subscribers: Explain how you’re going to  
engage subscribers throughout your project. 
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Section 12: Risk Assessment 
DOCUMENT REQUIRED: Using the Risk Assessment Template, identify any 
issues that may arise throughout the project and how to mitigate them. The 
template has instructions and examples to help you complete the plan. Be sure 
to follow the format and guidelines of the template and submit it along with 
your application form.

Section 13: Final Checklist
DOCUMENT REQUIRED: Use the Final Checklist to confirm that you have 
completed the application and attached all the supplemental documents. 
You are required to submit the completed final application checklist with your 
program application. 

Section 14: Affirming Statement
You must affirm that all information provided in the application is true and 
complete to the best of your knowledge. If any information provided in the 
application is inaccurate or incomplete, for whatever reason, the department 
may deny or revoke your approval.

 

https://energy.novascotia.ca/sites/default/files/community-solar-program-templates.xlsx
https://energy.novascotia.ca/sites/default/files/community-solar-program-checklist.pdf
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SECTION 4: EVALUATION 
Nova Scotia’s Community Solar Program application has a rolling intake 
process, and applications will be reviewed on a first come-first served basis. 
We will continue to accept applications until we reach program capacity of 100 
MWac. However, the Minister reserves the right to close or pause the program 
to applications at any time.

Evaluation Criteria 
Eligible proposals will be assessed using the following table for minimum 
criteria and using additional scoring indicators to assist the Minister when 
reviewing applications and approving projects. 

Scoring Category Minimum 
Criteria

Pass/ 
Fail

Maximum 
Points

Application Information
Applicant is an eligible applicant as per  
program policies.

Y N/A

Application is complete and signed. Y N/A
Applicant is a community or organization with a 
mandate to serve equity-deserving group(s) or 
marginalized community(ies).

N N/A 5

Partnership Information
Project is a partnership with one or more 
communities or organizations representing an 
equity-deserving group or marginalized community.

N N/A 5

Ownership model is >51% for the community or 
organization representing an equity-deserving 
group or marginalized community.

N N/A 5

Profit sharing model is >51% for the community 
or organization representing an equity-deserving 
group or marginalized community.

N N/A 5

Project Information
Project meets the size requirements as per 
program regulations.

Y N/A

Applicant provided clear project goals. Y N/A
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Scoring Category Minimum 
Criteria

Pass/ 
Fail

Maximum 
Points

Project Site
Land is demonstrated to be suitable for solar 
construction.

Y N/A

Land is owned by project applicant or applicant  
has provided proof of access, including Crown  
land use/permits.

Y N/A

Site selection informed by completed studies 
(site-selection study, preliminary engineering 
and design, geotechnical study and preliminary 
assessment).

Y N/A

Project site is located on a brownfield, industrial 
rooftop, or non-arable land.

N N/A 8

Generation Interconnection Procedures
Interconnection preliminary assessment completed 
and attached to application.

Y N/A

Preliminary assessment is favourable to large-
scale solar at the selected site and demonstrates 
that the solar garden can be interconnected to 
NSPI’s grid.

Y N/A

Construction Plan
Construction plan template is complete and 
identifies reasonable and actionable project steps 
and timeline. 

Y N/A

Construction plan is well researched and 
documented.

N N/A 8

Environmental Considerations and Requirements
Applicant demonstrates an understanding of 
environmental considerations and requirements.

Y N/A

Applicant demonstrates a commitment beyond 
minimum requirements to environmental 
preservation and mitigation in relation to the  
project site.

N N/A 5

Applicant demonstrates research, knowledge and 
understanding of species at risk on or around the 
site and a plan to comply with regulations and 
requirements. 

N N/A 5
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Scoring Category Minimum 
Criteria

Pass/ 
Fail

Maximum 
Points

Permits and Approvals
Applicant demonstrates strong understanding 
of required permits and approvals, and ability to 
obtain required permits.

Y N/A

Applicant has obtained preliminary permits and 
approvals (where possible). 

N N/A 3

Financial Planning
Applicant has completed the financial planning 
template.

Y N/A

Applicant demonstrates strong understanding 
of financial projections and project viability, 
and has attached quotes and other supporting 
documentation to support their financial model.

N N/A 8

Proposed power purchase rate considers the 
financial viability of the project, while mitigating 
cost transfer to rate payers.

N N/A 10

Applicant demonstrates sound understanding  
of potential grid upgrades and requirements  
post DSIS.

N N/A 5

Applicant has secured capital funding. N N/A 5
Applicant has secured financing or provides 
documentation of favourable potential to secure 
project financing. 

N N/A 3

Community Engagement and Support

Applicant has completed community engagement 
activities.

Y N/A

Applicant demonstrates community support. Y N/A
Applicant demonstrates municipal support. Y

Applicant has 
consulted and 
engaged diverse 
communities 
surrounding the 
project site, including 
but not limited to:

Mi’kmaw Bands, Chiefs 
and Councils, and 
community members

Y N/A

African Nova Scotian 
communities

Y N/A

Acadian communities Y N/A

Applicant has completed a MEKS N N/A 5
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Scoring Category Minimum 
Criteria

Pass/ 
Fail

Maximum 
Points

Community Benefits 
Capacity building Project demonstrates how 

it will increase capacity 
for renewables within 
the community, including 
increasing knowledge and 
skills in the renewable 
energy sector. 

Y N/A

Benefit agreements Project owner directing a 
portion of profits back to 
a particular community or 
community organization 
serving marginalized 
and equity-deserving 
populations.

Y N/A

Applicant demonstrates 
how the project will 
enable equitable access 
to renewable energy by 
marginalized and equity-
deserving populations.

Y N/A

Economic benefits Project demonstrates 
how it will create 
local jobs, benefit 
local manufacturers, 
corporations, vendors, 
contractors, consultants, 
and service companies

Y N/A

Equity, diversity, and 
inclusion (EDI)

Project demonstrates EDI 
initiatives within project 
owner’s organization(s), 
and/or how the project 
will inform and enhance 
EDI initiatives.

Y N/A
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Scoring Category Minimum 
Criteria

Pass/ 
Fail

Maximum 
Points

Subscription Model
Applicant provided a well-planned and actionable 
subscription model.

Y N/A

Applicant demonstrates a plan to engage more 
than 25% of the nameplate capacity from 
residential subscribers.

N N/A 5

Applicant has obtained a warm list of subscribers 
(10% of the project’s nameplate capacity in MWac).

Y N/A

Applicant has obtained a warm list of subscribers 
(> 10% of the project’s nameplate capacity in 
MWac).

N N/A 5

Applicant submitted a plan to engage subscribers 
from marginalized communities.

N N/A 5

Risk Assessment
Project demonstrates a robust understanding of 
potential risks.

Y N/A

Project demonstrates knowledgeable and 
actionable mitigations for identified risks.

Y N/A

Final Checklist 
Project owner meets all requirements of the 
application and final checklist

Y N/A

Affirming Statement
Signed by designated representative Y N/A

Pass/Fail/Incomplete 100
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Outcome of Evaluation
Submitting an application does not guarantee acceptance in the program.  
The Minister will approve, reject, or request more information within 45 business 
days of reviewing your application, and will provide the decision in writing. If you 
are approved, you will continue with the following requirements.

Completing the Distribution System Impact  
Study (DSIS)
If you receive approval from the Department of Natural Resources and 
Renewables, you will be required to meet the progression milestones identified 
by NSPI before a Distribution System Impact Study (DSIS) can be conducted. 
These milestones include providing information required for the DSIS and 
paying any deposits associated with the process. Refer to the Distribution 
System Impact Study (DSIS) section for additional information. 

After receiving program approval, contact NSPI and request to be placed in the 
DSIS queue. Your place in the queue will determine when your DSIS/facilities 
study will be conducted.

NSPI will provide you with the scope and estimated cost of conducting the 
DSIS/facilities study. After you have reviewed this information and paid 
the deposit, NSPI will complete the study based, in part, on the information 
provided with your interconnection request. The DSIS/facilities study will 
include a detailed analysis of the impact of your project, including identified 
technical and operational requirements for connecting your project to the 
NSPI distribution system. The study will list the cost and time estimates for 
completing the required additions and upgrades.

Standard Small Generator Interconnection 
Agreement (SSGIA)
Once you have reviewed and accepted the interconnection requirements and 
associated costs, the project-specific terms of the SSGIA can be developed. 
Those terms include
•	 the scope of your project
•	 inspection, testing, authorization, and right of access
•	 effective date, term, termination, and disconnection
•	 cost responsibility, milestones, billing, and payment
•	 project milestones
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Follow Your Plan
You are then expected to continue with construction and operation of your 
community solar garden, adhering to the act, regulations, the PPA, and this 
guide, including reporting requirements.

Withdrawal from Program
If you decide to withdraw from the program for any reason, including due 
upgrade costs identified in the DSIS, you must notify the Minister as soon as 
reasonably possible. Your awarded power purchase rate is not eligible for an 
increase due to unforeseen circumstances.

If you withdraw from the program, the Minister will request that NSPI revoke 
your PPA. 
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SECTION 5: POST-APPROVAL 
REQUIREMENTS FOR 
PROJECT OWNERS
It is important to familiarize yourself with ongoing requirements for project 
owners. Refer to section 25 of the Regulations Respecting the Community 
Solar Program for more information. 

The following provides information and guidance regarding ongoing 
maintenance and reporting.

Community Solar Garden Maintenance
Your solar garden may require repairs and will require regular maintenance. 
If you do not have the expertise in your organization to conduct maintenance 
on your system, contact an experienced professional. Create a maintenance 
schedule based on manuals, design drawings, system specifications, and 
expert advice. In addition, it is important to understand any warranties that your 
supplier provides, including terms and conditions.

Educating yourself and understanding these issues will help to ensure your 
project is built according to agreement.

It is the responsibility of project owner(s) to construct, operate, and maintain the 
physical infrastructure of the community solar garden during the term of the PPA.

Reporting Requirements
Before the commercial operation date, you must report the following 
information to the Minister every six months after your project is approved, or 
within 30 days of the date of a request for the information: 
•	 your progress in putting the project into service
•	 number of subscribers recruited and how you are recruiting them
•	 whether there are any issues regarding project execution and  

mitigation plans
•	 any other information the Minister may request

https://novascotia.ca/just/regulations/regsbydept.htm
https://novascotia.ca/just/regulations/regsbydept.htm
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After the commercial operation date, you must report the following information 
to NSPI at least once every two months for the duration of the PPA:
•	 the number of subscribers to the project and the size of  

each subscription
•	 the total amount of the project’s approved nameplate capacity,  

in kilowatts, that is subscribed to
•	 any other requirements outlined in the regulations

All reports are to be submitted to Community Solar Program email address at 
sharedsolar@novascotia.ca 

Subscription Management
Your community solar project must meet the following requirements during  
the term of the PPA: 
•	 At least 25 per cent of the approved nameplate capacity of the  

project must be subscribed to by residential customers
•	 The project must have at least two subscribers 

Annual Subscriber Validation
If you have chosen to prioritize a subscriber group, you must validate your 
subscription base once a year to ensure all subscribers are within that 
community. If a subscriber no longer belongs to, or has moved away from, your 
designated community, it is your responsibility to notify NSPI. NSPI will remove 
that subscriber from your roster.

Maintaining Subscribers
You are required to achieve and maintain 85 per cent subscribership of 
the nameplate capacity of your project within one year of your commercial 
operation date. If you do not reach the 85 per cent mark in one year, your PPA 
may be revoked, or your power purchase rate may be decreased. The minister 
will give you 30 days’ notice prior to taking any action to give you time to bring 
your project back into compliance.
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