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Executive Summary 
The City of Nelson is considered a leader among other cities for their actions towards 
promoting a sustainable community.  One example of this leadership is through its 
EcoSave Energy Retrofits Program. The program was developed to reduce greenhouse 
gas emissions within the community by facilitating a simple process for homeowners to 
make energy efficient upgrades in their homes.  The success of this program has led to 
the continuation and expansion of EcoSave, which includes the development of a 
community solar garden. 

With its own municipal hydro utility grid to tie into and the on-bill financing mechanism 
that is already set up through the EcoSave Program, Nelson is well positioned to build a 
community solar garden. 

This report will show the benefits to the customer and the utility, plus the positive 
outcome that the solar data collection has reflected for potential energy production. 
Customers will have the option to invest in locally developed renewable energy and the 
utility will gain the experience in solar photovoltaic technology and distributed energy. 
A community solar garden is a centralized solar array installation where Nelson Hydro 
customers can choose to subscribe to a portion of the array, and would then receive a 
credit on their utility bill in proportion to their investment.  This type of project makes 
solar accessible to those who wouldn’t otherwise be able to access it such as; renters, 
those with unsuitable rooftops, and those who cannot afford an installation on their own.  
In addition to improved access to solar, it will be also be less expensive than individuals 
installing their own solar systems, so it would also be beneficial to those who do have 
suitable roofs and leaves those roofs available for solar thermal systems. 

Locals from the community expressed enthusiasm in favour of this project at a well 
attended and interactive conversation café held in April 2015.  Many of the comments 
were similar to these two examples: 

“Let’s come together as a community and make this happen”, and “Go for it”. 

The comments included some great ideas on location and applauded the city in this 
forward thinking initiative. This event was held in order to assess the overall level of 
interest as well as the various aspects of the solar array and buy in options.   
Solar costs have gone down dramatically over the past few years, combined with 
adequate sunshine, a project such as this is now feasible whereas it would not have been a 
couple of years ago.  The project would be small in scale with the option to expand, but 
would still provide the necessary experience to share with other communities who may 
be able to replicate it on a larger scale, making Nelson a leader in developing local 
renewable energy.   
Developing local renewable energy aligns with the City of Nelson’s climate action goals 
in the Low Carbon Path to 2040, Community Energy and Emissions Action Plan.  The 
globe is facing climate challenges; the option to invest in local renewable energy is a way 
for members of the community and the city to be part of the solution.   
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Project Description 
A community solar garden is a centralized solar array installation where members of the 
community can subscribe to buy a portion of the solar generation. The solar energy that is 
generated by the garden is credited to the subscriber’s electricity bills in proportion to 
their investment.  

Participation in the solar garden would be available to Nelson Hydro customers on a 
voluntary basis and upon Nelson Hydro’s approval.  A contract agreement between the 
City of Nelson and Nelson Hydro customers will include terms and conditions that 
specify financing amounts, amortization periods, transfer options and rates. The project is 
being developed, marketed and managed through Nelson Hydro’s EcoSave Program. 

The solar array would be installed in a central location(s) and would range in size, from 
50kW-100kW, or larger depending on location and community interest. The solar 
installation would feed into the Nelson Hydro grid and would become part of Nelson 
Hydro’s capital assets.  The participating customer would have no ownership rights to the 
solar system itself; it would be the right to the energy production from the solar array that 
they would be buying.  

Project Location  
The community solar garden would be best suited in a location that is visible to the 
community, yet in an area that is socially acceptable.  This would generate interest and 
showcase the project to the public.  Nelson does not have a lot of unused open space, so 
choosing a site that has optimal energy production and is socially acceptable will be 
challenging.  Maximum energy production is more important than public visibility, 
according to the community input at the conversation café.  This will be a consideration 
when it comes to selecting a location. 

An idea that came out of the community engagement event was to build a demonstration 
solar array in a visible location to be used for promotion and educational purposes.  This 
site could host a small array of panels and a large poster board with a picture of the larger 
site.  The main site would be placed where there was maximum energy production, and 
ease of acquisition and accessibility.  

Land is not the only consideration for the array, roofs could accommodate a solar array as 
well.  The design discussed in the cost study report, would require a 40m x 40m (1600 sq. 
m.) area of flat unshaded land for a 50 kW array would and the 90 kW array would 
require a 40m x 90m area (3600 sq. m.)  This would compare to a half and full size 
soccer field.  The array may need fencing around the perimeter with access for 
maintenance, depending on location.   The solar panels and design of the array can be 
configured to fit various shapes of land parcels and roofs, so may not need those exact 
dimensions. 

Utilizing solar sensor data, a solar pathfinder, and the PVsyst energy generation 
modelling software, the sites that were reviewed are: 
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1) Old Transfer Station Site  
2) Davies Street Park 
3) Elephant Mountain, near the CBC Tower 
4) City of Nelson Municipal Airport 
5) City Works Roof 
6) City Parkade Roof 

Out of the six sites studied, the old Transfer Station Site ranked the best.  Other locations 
that had good solar potential were Davies Street Park, Elephant Mountain, and the 
airport.  Although these locations had sufficient solar available, factors such as social 
acceptance, accessibility, permitting and regulatory requirements make these locations 
less favourable.  These locations have not been ruled out, however, there may be more 
suitable ones. 

The following locations are also being included for consideration: 

1) Chamber of Commerce parking area, Railtown 
2) Bonnington Generation Station 
3) Selkirk College Roof 
4) Walmart/Chahko Mika Mall Roof 

The Chamber of Commerce is renovating a building in an area that the City of Nelson 
refers to as Railtown, this site has a section of open and accessible land that is going to be 
used for parking, there may be interest in utilizing some of this area for a solar array.  
Since they are not in favour of losing parking spots, an array with a raised structure that 
may be able to accommodate parking underneath.  This site may also be a good host for a 
solar array demonstration site, since it would be visible as well as a great showcase to 
visitors. 

Solar pathfinder measurements, which are used to calculate solar energy production, have 
been taken out at the Bonnington Nelson Hydro Generation Station and the results are 
slighter better than that of the old Transfer Site.  This site may require more ground 
preparation than the old Transfer Site due to the uneven landscape, which is treed and 
may consist of some bedrock. This site is favourable from a land acquisition cost 
perspective but would not be as visible by the community, yet still visible from the road. 
Further studies are being conducted at this location. 

Rooftops of commercial buildings and schools are also worth looking at, but have not 
been studied at this time.  Walmart and Selkirk College (Mary Hall) rooftops were 
suggestions that were mentioned on the opinion polls at the community engagement 
event.  Those two locations have been added to the table below for further investigation. 
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The following table shows the ranking for the sites currently under consideration. 

Location:) Zoning)*)
Construction)
accessibility)

Solar)
Exposure)

Room)For)
Expansion)

Grid)Tie)In)
Accessibility)

Public)
Visibility))

Social)
Acceptance)

RDCK%Transfer%Site% Good% Good% Good% Good% Good% Good% Fair%
Davies%Street%Park% Good% Good% Fair% Good% Good% Good% Unknown%
Elephant%Mtn.%Near%
CBC%Tower% Unknown% Poor% Very%Good% Unknown% Good% Poor% Good%
City%Works%Roof% Good% Poor% Good% Poor% Good% Fair% Good%
City%Parkade% Good% Poor% Fair% Poor% Good% Poor% Poor%
Bonnington%Generation%
Plant% Good% Good% Very%Good% Good% Good% Fair% Good%
Chamber%of%Commerce%
Railway%%Site% Good% Good% Good% Poor% Good% Good% Good%
Selkirk%College%Roof% Good% Unknown% Unknown% Unknown% Good% Fair% Unknown%
Walmart%Roof% Unknown% Unknown% Unknown% Unknown% Good% Fair% Unknown%

*The community solar garden would be a public utility, and all zones within the city are zoned for this. It 
is important to note that the zoning does not include various policies for each location; depending on these 
policies the site may or may not be suitable. 
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This map shows the locations of the sites being compared, except for the Bonnington 
Generation Station, which is located outside of the city boundaries, towards Castlegar. 

Another location that was not examined in the report, nor is being considered at this time 
is the CPR land near the City of Nelson public works yard.  Attempts to connect with 
CPR regarding this location have only resulted in learning that any land in question 
would be acquired at no less than market value.  Land costs must be kept minimal in 
order for the project to be feasible.  Acquiring land at market value would make the 
participation costs too high to make economic sense; therefore this location is not being 
studied at this time.  If further contact is made on behalf of CPR, this may be revisited 
since the solar potential would likely rank similar to the old Transfer Site. 

Upon further investigation of the Bonnington Generation Station, that location has been 
selected for this project and costs have been finalized for a 50kW array, which can be 
expanded to 100kW upon customer demand.  There are three possible sites that could 
accommodate solar arrays; this is useful for the option to expand.  There are enough 
sunshine hours, access to the electrical grid and internet connection that is required for 
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the monitoring of the system.  This land is owned by the city, therefore, there are no land 
acquisition challenges. 

Energy Production 
Is there enough sun here in Nelson?  Some of our cloudy, low-pressure system days make 
this a great question.  According to Innovation magazine, a journal of the Association of 
Professional Engineers and Geoscientists of BC, states in a recent article (Sept/Oct 2014) 
titled, “The Rise of The Sun in the West” that the best locations for solar production are 
in southern Alberta followed by the Kootenays.  It goes on to mention that almost all of 
the mid, and southeast parts of BC receive more solar energy than Germany.  And 
Germany is considered to be the leading country for solar installations. 

This article is encouraging when considering a solar project here in Nelson, and there is 
also the data to back that up.  In 2014, HoboWare Data Logger solar sensors were 
installed at Elephant Mountain and on the roof of the Public Works building (Lakeside) 
to measure the solar irradiance.  The software program HoboWare is used to monitor the 
solar irradiance at each site, which is measured every hour and can be viewed by the 
hour, day, week and month. This data will be used to improve the energy production 
estimates for the project. 

The following graphs show various examples of energy production using theoretical, 
simulated and actual measured energy, followed by a table that compares these. 
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This is a typically sunny day, and the graph shows that the energy production at both the 
Lakeside and elephant mountain locations would have been higher than the simulated 
amount.   
Note:  Early morning and evening shadow effect at Lakeside that is not experienced at 
Elephant Mountain. 
 

This is an example of a day that started out sunny and turned to a cloudy day in the 
afternoon; it shows that even during a cloudy day that the highs still spike above the 
simulated amount. 
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A complete 12 months of data has been collected at two locations.  The simulated amount 
that is shown on the graph has been calculated using a long-term average for typical days, 
which include cloud cover, where as the actual measured energy is only one year.  It is 
important to note that some years will be different than others so using a long-term 
average is a more accurate method to use when estimating energy production. 

 

Month%

Clear%Sky%
Theoretical%
Energy%
(kWh)%

Simulation%
Energy%
(kWh)%

Sum%of%Mtn%
Energy%
(kWh)%

Sum%of%
Lakeside%
Energy%
(kWh)%

1% 2,308% 1,906% 1,655% 1,082%
2% 3,582% 3,357% 2,274% 2,069%
3% 6,493% 5,884% 4,080% 3,784%
4% 8,944% 6,323% 7,316% 6,791%
5% 11,351% 7,536% 9,455% 9,104%
6% 11,877% 7,551% 10,067% 9,839%
7% 11,751% 7,875% 9,821% 9,282%
8% 9,942% 7,299% 7,640% 7,096%
9% 7,143% 6,315% 5,998% 5,588%
10% 4,716% 4,243% 2,892% 2,772%
11% 2,609% 1,914% 1,459% 1,271%
12% 1,847% 1,236% 1,062% 868%
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Total) 82,563) 61,439) 63,719) 59,546)
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Definitions: 

• Clear Sky Theoretical Energy (kWh):  The amount of solar energy if there were 
clear skies every day for the entire year, this is calculated using real weather data 
for this area.  

• Simulation Energy (49.9 kW):  The simulated energy production for normal 
days (with cloud factor), this was calculated using the theoretical data averages 
over a long-term period and energy modeling software for a 49.9 kW array.  

• Measured Mtn Energy (50 kW), Measured Lakeside Energy (50 kW):  These 
numbers were calculated by using the actual data collected from the solar sensors 
installed at Elephant Mountain and Lakeside, there is over a year’s worth of data 
collected to date. 

Customer Buy-in Model 
Purchasing models for community solar gardens can be set up a number of ways.  Several 
models were looked at, and there were almost no two programs alike.  For example, some 
programs allow customers to buy individual solar panels and in others, kW capacity or 
kWh of production can be purchased.  Some solar programs have upfront investments, 
while others offer payment plans that amortize the cost over the long-term contract, most 
being 20 years or longer.  Larger scale programs can offer their customers a model in 
which a percentage of their electricity consumption can be off set by the return from their 
solar investment.   
For Nelson, it is important to offer a model that can accommodate those who wish to pay 
upfront and for those who prefer a payment plan.  Due to the size and nature of this 
project, the solar generation from the array will be sold on a per panel basis to Nelson 
Hydro Customers.   
Buy in for the project will begin at a public information session.  Once this date has been 
set a 30-day pre-selling phase will begin.  Sales will be available at the information 
session and the remainder of the panels will be available until the end of the pre-selling 
phase.  If a 75% commitment is met for a 50kW array, the purchasing process will follow 
and construction will be in the spring of 2016.   

Customers would participate on a volunteer basis, choosing a minimum investment or 
more, with the option to pay upfront or apply for the payment plan option.  Minimum buy 
in would be one panel and the maximum would be 10 panels up until the last week of the 
pre-selling phase.  During the last week, if there are still panels available there will be no 
maximum.  All generation will be sold on a first come first serve basis. 

The cost of each panel will depend on the size of the array that is sold during the pre-
selling phase.  In order to offer the best price to the customer there will be a $500/panel 
deposit collected, once the size of the array is determined the customer will be invoiced 
the remaining amount.  If the 75% level is not met, the deposit will be returned to the 
customer, otherwise it is non-refundable.  The cost per panel will not be higher than 
$923.45; and is expected to be lower due to funding and final size of the array.  While it 
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is unknown whether or not the additional funding will be approved at the time of this 
revision, it is expected that it will be known at the time of the public information session.  
The final per panel cost will still be unknown until the end of the pre-sell phase, which 
will be dependant upon the size of the array.  

Contracts will be set up for a 25-year term.  Customers will receive a solar credit on their 
Nelson Hydro bill on an annual basis in proportion to their investment.  The solar credit 
will be measured in kWh’s for the energy produced and will be valued at the current 
Nelson Hydro electricity rate, and would go up as the rate increases. It would be the solar 
energy production from the panels in the solar array that the customer would be 
purchasing, not the panels themselves.  

The contract would include Nelson Hydro performing maintenance on the array and 
incurring any repair costs over the 25-year contract term.  At the end of the term Nelson 
Hydro would own the entire system and decide whether or not the panels would need to 
be replaced or if the array would be decommissioned, and would incur any associated 
costs.  

For those who were interested in a payment plan, 3.5% financing will be available to all 
Nelson Hydro Customers.  City residents can choose the on-bill financing option through 
Nelson Hydro or a regular loan through the Nelson & District Credit Union.  Non-
residents and businesses will only be able to access the 3.5% financing through the 
Nelson & District Credit Union.  The city is unable to lend to non-residents and 
businesses. 

Loans approved through Nelson & District Credit Union will be subject to their approval 
process and terms.  Eligibility criteria and approval process for on-bill financing will be 
based on good account history for the past 12 months and be available to non-business 
customers which can include renters.  The maximum loan amount will be for 10 panels, 
and customers can choose 5 or 10 year amortization periods, there will be a $100.00 
processing fee added to the loan. 

On-bill loans must be paid in full if the customer moves; loans cannot be transferred.  If 
the customer does not pay the loan payment the contract will be canceled and they will no 
longer receive the annual solar credit. The outstanding balance will be removed from the 
account and become available for resale, the physical asset remains part of the utility. 
The solar credit will be transferable between Nelson Hydro accounts if a customer moves 
within the service territory, this will be subject to a $100.00 processing fee for each 
transfer.  If a customer moves outside of the Nelson Hydro service area the remaining 
portion of the contract could be sold or the solar credit could be donated to another 
Nelson Hydro account holder, the new customer account will be charged a $100.00 
processing fee.  Nelson Hydro will keep a wait list for this purpose, and facilitate the 
connection those who are interested in selling to those interested in buying if required.  
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Cost projections are reflected using the upfront model (0%), and the payment plan option, 
(3.5%), comparing the costs with conventional hydro electricity rates that are projected to 
increase at 3.5% per year for a 50kW array (this projection is based on historical 
averages, for estimating purposes and do not represent future rates). 
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Annual cost of ownership for 1 panel, and annual value of electricity savings assuming 
50 kW array at $184,689 and 0% interest. 
 

% %

CSG%Panel%
(3.5%%X%10%
Years)%

%

CSG%
Panel%
(Purchase%
Outright)%

%

Hydro%
Forecast%

Project)Data)
%

%%
%

%%
%

%%
Number%Panels%

%
200%

%
200%

%
n/a%

Panel%Rating%(W%@%STC)%
%

245%
%

245%
%

n/a%
STC%(w%/%m2)%

%
1,000%

%
1,000%

%
n/a%

Panel%Annual%Derating%
(%)%

%
0.80%%

%
0.80%%

%
n/a%

Inverter%Effeciency%(%)%
%

96.50%%
%

96.50%%
%

n/a%
Customer%Capital%Cost%
($)%

%
$184,689%

%
$184,689%

%
n/a%

% %
%%

%
%%

%
%%

CSG)Array)
% % % % % %Array%Size%(kW)%
%

49.00%
%

49.00%
%

n/a%
Year%1%Energy%(kWh)%

%
60,293%

%
60,293%

%
60,293%

Year%25%Energy%(kWh)%
%

49,722%
%

49,722%
%

49,722%
Average%Annual%Energy%
(kWh)%

%
54,845%

%
54,845%

%
54,845%

Installed%cost%($%/%Watt)%
%

$3.77%%
%

$3.77%%
%

n/a%

% % % % % % %Per)Panel)
% % % % % %Project%Life%(Years)%
%

25%
%

25%
%

n/a%
Financing%Term%(years)%

%
10%

%
25%

%
n/a%

Interest%Rate%
%

3.50%%
%

0.00%%
%

n/a%
Cost%per%Panel%

%
$1,110%

%
$923%

%
$985%

Average%Annual%Cost%
%

$44.41%
%

$36.94%
%

$39.41%
Average%Annual%Energy%
(kWh)%

%
274.23%

%
274.23%

%
274.23%

LCOE)($)/)kWh))
%

$0.1620)
%

$0.1347)
%

$0.1437)

% % % % % % %This table shows the various aspects of panel energy output, solar panel degradation, long 
term costs and energy production estimates. 
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% % % % %
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%
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%
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%
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%
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%
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2024% $0.12751% 280% $35.76%

%
$0.3959% $111.04%

%
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%
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$0.0000% $0.00%
%

$0.1349% $36.94%
2028% $0.14632% 272% $39.74%

%
$0.0000% $0.00%

%
$0.1360% $36.94%

2029% $0.15145% 269% $40.80%
%

$0.0000% $0.00%
%

$0.1371% $36.94%
2030% $0.15675% 267% $41.89%

%
$0.0000% $0.00%

%
$0.1382% $36.94%

2031% $0.16223% 265% $43.01%
%

$0.0000% $0.00%
%

$0.1393% $36.94%
2032% $0.16791% 263% $44.16%

%
$0.0000% $0.00%

%
$0.1405% $36.94%

2033% $0.17379% 261% $45.34%
%

$0.0000% $0.00%
%

$0.1416% $36.94%
2034% $0.17987% 259% $46.55%

%
$0.0000% $0.00%

%
$0.1427% $36.94%

2035% $0.18616% 257% $47.79%
%

$0.0000% $0.00%
%

$0.1439% $36.94%
2036% $0.19268% 255% $49.07%

%
$0.0000% $0.00%

%
$0.1450% $36.94%

2037% $0.19942% 253% $50.38%
%

$0.0000% $0.00%
%

$0.1462% $36.94%
2038% $0.20640% 251% $51.73%

%
$0.0000% $0.00%

%
$0.1474% $36.94%

2039% $0.21363% 249% $53.11%
%

$0.0000% $0.00%
%

$0.1486% $36.94%

%
%%

%
%% %% %% %% %% %% %%

Total%
%

6,856% $985.19%
% %

$1,110.36%
% %

$923.45%
LCOE)($)/)
kWh)) )) )) $0.1437) %% )) $0.1620) %% )) $0.1347)
Estimated energy production, solar credits and costs per year for the 25-year contract 
term. 
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Community Interest 
Community solar gardens and shared solar projects are taking off in the US, with projects 
selling out quickly and doubling in size due to customer demand.  Prior to the community 
engagement event here in Nelson, specifically for the solar garden, and with minimal 
marketing, 120 people had requested to join the email distribution interest list in order to 
receive updates and information on the project.  (This number increased to over 175 after 
the event).  Many of those requests came through email, and included comments 
indicating a high level of interest in investing in such a project, along with excitement 
that the city is looking into it.   

Overall solar PV costs have been decreasing over the last few years, making it more 
feasible for those who do have suitable solar roofs to think seriously about installation.  
Nelson Hydro offers a net metering option, where customers can have solar photovoltaic 
installations on their roofs and feed into the Nelson Hydro grid.  The inquiries into net 
metering have risen over the last few months. The overall interest level in solar continues 
to grow.   

Solar gardens can be placed anywhere that can accommodate multiple panels and feed 
into the existing grid, this could be on roofs, in open spaces or provide parking shelters 
over parking lots.  There are many variables to consider when studying a site, such as 
acquisition costs associated with location, energy production, site preparation and 
visibility to the community.  Before investing the time to determine the best location and 
what those costs would be it was important to understand what the community members 
who are interested in the project think about a few things such as: 

• Importance of visibility versus maximum energy production,  

• Which buy in options were important and  

• Whether or not customers would invest in solar at a premium over conventional 
hydro.  

In order to find out this information, EcoSave and the West Kootenay EcoSociety hosted 
a conversation café. This event was well attended, over 90 people filled the café, to take 
part in an open discussion on what a community solar garden is, current project status, 
and what it will take to make the project a reality here in Nelson.  The conversation cafe 
was an opportunity to educate the audience on what we know thus far, and provide a 
question and answer period.  The email interest list grew to over 175 after the café.  

In order to gauge what the community’s opinions were on importance of visibility, buy in 
models and costs, an opinion poll was circulated to the members on the interest list prior 
to the event via email, and the polls were also given out at the door.  A very high 
response was received, both at the event and through email. 

The following questions were on the opinion poll, as well as a section for location 
suggestions plus comments.  The following graphs show the results of those questions 
from 85 opinion polls that were received. 
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1. Developing local renewable energy is important to me. 

 
 

2. It is important to me, as a potential customer, that the solar community garden is located in a visible 
location in Nelson. 

 

3. Maximum solar energy production is more important to me than a visible location. 
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4. Depending on how the buy in model is structured, the amount would vary.  Please choose which best 
suits how you would invest given each of the three following examples: (these are only examples, buy in 
costs may be different) 

	 , Single, upfront payment   or   Monthly payment plan
	 , Single, upfront payment   or   Monthly payment plan
$	 , Single, upfront payment   or   Monthly payment plan

 

 

*Note:  This graph indicates that if the investment amount were a $1,000 that 
60% of those asked would choose to pay upfront, however if the investment 
were a $4,000 option 68% would choose to use a payment plan. 

5. The cost for solar energy will be above that of existing hydro power rates and may be at parity in 15 
years, I would still be interested in investing:                                                                                                                                                                        
(e.g. If, 1 panel cost: $50/year, approx. solar production may be 300 kWh/year (at current electricity 
rate, your credit would be approx. $30/year) 

 
 
As the graph shows, visibility is not as important as maximum energy production, and it 
is also important to note that potential customers would be willing to invest in solar at a 
premium cost over conventional hydro rates.  All responses included a very strong 
interest in developing local renewable energy, and the comments depict this as well.  
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There were several unique location suggestions and repeat interest on a few of those 
locations.  Some of the locations that were suggested were ones that are already being 
explored, and some are worth further investigation, such as various rooftops.  One idea 
that was mentioned by more than one person was to provide a smaller version of the 
project in a visible location for promotion and education while the larger project was 
placed in an area that did not take up valuable land space and could generate good energy 
production.   
Some of the concerns raised by the audience and on the opinion polls included security 
and protection against vandalism of the panels, is the project feasible, what would the 
annual rate of return be, the manufacturing of solar panels is considered to be ‘dirty’, and 
does the array of panels have to be located in Nelson.  The location of the project was 
discussed at the café and it was explained that the array would need to be able to tie into 
the existing Nelson Hydro grid.  The other questions will be able to be answered once a 
design, location and the associated costs have been determined. 

Regarding visibility, some comments were in favour of having the project visible and 
several were against the use of possible valuable land such as waterfront and other human 
use type spaces.  To date, there has only been one member of the public strongly opposed 
to the project in general and there were approximately 3 comments expressing that they 
did not think that Nelson was a good place for a project like this due to the cloud cover, 
and that it did not make economical sense.   

Prior to the conversation café there was already a strong level of interest in the solar 
garden, as an example, one of the persons who is on the list offered to make a significant 
investment towards the project in order to see it be expanded in size.  And during the café 
there was mention of making solar available to those less fortunate, so it was suggested 
that there would be an option to invest as a donation and the credit be returned a low 
income customer or something along that nature.  Some people have mentioned that they 
will hold off on their regular investment strategies if there is a chance that the project will 
be built soon,  

Overall interest in a community solar garden project is popular, other communities have 
inquired about this project in hopes to develop projects in their areas and members of 
other communities, non- Nelson Hydro customers, have expressed interest in investing in 
this one.  One of the attendees at the Café was very disappointed that this would only be 
available to Nelson Hydro customers, since they live in the area but are not customers. 
In December 2014 Nelson accepted a funding proposal offered by Bullfrog in the amount 
of $15,000 for the purposes of investigating the structure of a community solar garden or 
a shared solar project. Bullfrog Power Inc., is a 100% renewable energy retailer in 
Canada. It is evident that the community of Nelson, and others are eager to access and 
learn more about solar energy projects.   

As of October 2015, there are over 300 people on the interest list, with many recent 
requests from people expressing that they wish to commit to panels over email.  During 
the 3rd Annual Green Home and Energy Show in September there were several attendees 
inquiring about the status of the project, eager to participate and relaying their excitement 
to do so.  Interest remains high in the overall project on a participation level, but also 
with other communities across Canada. 
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Community Benefits 
Municipal governments have an important contribution to make to climate protection.  
Up to half of Canada’s greenhouse gas (GHG) emissions are under the direct or indirect 
control or influence of municipal governments.  The Climate Action Charter is a 
provincial initiative signed by the Province, the Union of BC Municipalities (UBCM), 
and local government in which signatories commit to carbon neutral goals. The Climate 
Action Charter recognizes the need to take action on climate change and reduce 
greenhouse gas emissions.   

The City of Nelson has voluntarily signed the BC Climate Action Charter and has 
completed a comprehensive, community energy and emissions plan. The Low Carbon 
Path to 2040, Community Energy and Emissions Action Plan in August 2011, it identifies 
18 priority strategies to reduce energy use and carbon emissions.  The plan addresses all 
aspects of energy use in the community including, land use, transportation, buildings, 
energy supply and water consumption.  
 
The community solar garden would be a small local renewable energy project, but would 
contribute to the climate action goals within the Community Energy and Emissions Plan. 
Community benefits include: 

• Living in a community that supports and is leading the development of renewable 
energy, 

• Access to solar for those who may not have suitable roofs or could afford to 
install their own systems,  

• An option to invest in a local renewable energy project,  
• And the knowledge and experience of community solar could be shared with 

other communities in the Kootenays  
• Educational opportunities for local schools 

Nelson Hydro generates and distributes about 50% of the hydro electricity, and purchases 
the remainder of the electricity that is sold to the community from FortisBC.  This 
purchased power comes from a variety of sources, some which include electricity 
generated from coal. Any extra electricity that is generated locally means less power 
purchased from outside of Nelson.  
 
The project would be a small-scale energy production so one may look at the above as 
though it would not make a big difference, but it is important to note that this project 
could be replicated in other communities in the Kootenays and elsewhere who may be 
able to do it on a larger scale.   
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Customer Benefits 
According to the National Renewable Energy Lab as much as 75-80% of consumers such 
as renters, those with old or unsuitable roofs, and shading are disqualified from 
participating in rooftop solar in the US.  We can assume that would also be the case here 
in Canada.  
 
The cost of solar has decreased significantly over the last few years, making it more 
affordable. While this suits those who have a roof that can accommodate solar, it leaves 
those who cannot unable to access solar energy. Community shared solar projects expand 
access to those who cannot install or afford individual systems, plus offer those even with 
suitable roofs a less expensive option.  
 
In addition to cost savings, there are also several benefits to individuals that may 
participate in the solar garden.  Since the solar credit is transferable from account to 
account (within Nelson Hydro service area), one can take it with them when they move, 
whereas if you install it on a roof, it stays with the house.  Secondary advantages to 
participating in this project may include: 

• Simplicity for participants, as they don’t need to research solar panels, manage 
contractors, and coordinate the installation etc. 

• Elimination of individual building permits, zoning and other applications involved 
in residential solar rooftop installations. 

• Access to those who rent, business owners and non-profit organizations.  
• Access to homeowners with unsuitable roof, such as size, configuration, adjacent 

buildings, shading and other factors that may reduce power output. 
• An opportunity to contribute towards the advancement and growth of solar 

energy.  
• Stabilized electricity costs.  

Utility Benefits 
This opportunity of installing and maintaining a Solar Garden is timely for the electric 
utility because a solar garden and residential solar are examples of distributed generation. 
Distributed generation is forecast to become more common in electrical grids as the costs 
of small scale generation technology continues to drop and consumer interest in locally 
generated clean power increases.  

Distributed generation may significantly change the business model for electric utilities 
and in fact in regions of North America, with higher priced energy than we have, solar is 
already starting to make a significant presence. The cost of solar generation is now 
competitive with traditional sources in the higher cost regions of North America. It is 
expected that solar will continue to become more competitive in all regions of the 
continent (and world). 

There are two primary benefits to the electric utility from implementing this solar garden; 
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• It gets Nelson in the game of distributed solar generation, providing an excellent 
opportunity for first - hand experience on both the business and technical aspects of 
solar PV, which positions the electrical utility better to adapt to a change to the 
business model in the future and makes it possible to capitalize on new opportunities 
(like installing solar gardens in other areas) and, 

• It is an excellent customer service opportunity, Nelson Hydro strives to be a utility 
that not only services the needs of its customers but is also viewed as a good 
corporate citizen – the solar garden is another opportunity for delivering a good 
program that goes above and beyond offering pure electrical energy to its customers. 

This Community Solar Garden does not take into account the costs associated with 
moving energy through the distribution network from the garden site to the customer’s 
premises. It is felt that for the first Community Solar garden this is a reasonable 
proposition because; 
 
-The community Solar Garden is small compared to the utility load – the solar garden             
producing less than 0.10 % of the total energy being handled by the distribution system, 
 
-This is a new venture into the new type of business we expect will become common for 
electric utilities – the learning experience far outweighs the small amount of cost 
recovery being foregone, 
 
-The cost of analyzing the true incremental cost of the Solar Garden on the distribution 
system is probably in the same order of the incremental cost itself, 
 
-If the customers were to install solar PV on their own roofs they would not experience 
distribution costs this project will keep them on the same basis. 
  
Future developments of solar gardens particularly if on a larger scale should include an 
allowance for the distribution and maintenance costs and will be able to better manage 
and quantify those factors because of the benefit from the experience of this project. 

Shared Solar Case Studies 
In many states, the number of shared solar projects has been increasing rapidly over the 
last few years.  In addition to the obvious benefits of making solar more accessible, this 
increase is due to the lower cost of solar and the worthwhile state incentives, tax credits 
and renewable energy credits that are available.  
 
There are several types of shared solar projects.  For example there are community solar 
gardens, shared solar projects owned by cooperatives, and solar array installations 
developed by one company who sells shares to investors who would then receive a 
specific rate of return on their investment.    
 
The community solar garden and the shared solar projects are similar in that they both 
provide credits to the community investors in the project in proportion to their investment 
as well as the energy produced, one provides this credit on the electric bill and one 
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provides it through a financial credit unrelated to the electric bill.  These two models 
provide access to solar energy for those who cannot install their own systems or have 
chose not to, whereas the other models provide a return on investment like a regular 
investment does, and is not received on the investors utility bills. 
 
Taking a look a closer look at community solar gardens, particularly in the US, some 
projects are developed and owned by the electrical utility and in other projects an 
independent company develops and owns the project.  In the case of the latter the 
developer markets the program and takes care of getting subscribers to the array, and then 
the electric utility company provides a credit on the customers bill.  These programs all 
have the same concept in that they provide a solar credit to the subscriber; however, most 
programs differ when it comes to buy in models, length of contract and costs.  The 
following are examples of three different community solar gardens in the US and then a 
look at what is happening with shared solar in Canada.  
 
SolarShares is a community solar program offered by the Sacramento Municipal Utility 
District, costs are set for the customers by how much electricity they consume on their 
monthly bills.  The customer has the option of choosing different amounts of solar energy 
and they can do this by using a solar shares estimator tool on the website, costs range 
from $5-$65/month.  In this case the customer pays more for solar than what they are 
paying on their electricity bills.  Based on an average consumption of 9,300 kWh/year, a 
customer would pay a 9% increase over regular rates.  
 
SunShare, founded in 2011 in Colorado Springs, develops community solar gardens in 
Colorado and Minnesota.  The developer works with Xcel Energy, which is an electrical 
company with a service territory spread over eight states.  Customers can do a custom 
energy plan based on their consumption and either pay upfront or on a monthly bases, 
contracts are usually 20 years in length and the credits received differ depending on 
location. 
 
Another developer, who has over 30 community solar garden projects, is Clean Energy 
Collective (CEC).  This developer also works with Xcel Energy and other electrical 
companies to provide their customers with access to solar.  By signing up with CEC 
customers get to choose from a variety of renewable energy sources such as wind, micro-
hydro, solar, geothermal or biomass.  The most popular is solar and there are several 
different program models depending on location.  All of the programs seem to offer 
flexible buy in models, suiting those who want to make large or small investments. Plus 
there is remote metering where the customer can see the production and consumption on 
their phone apps or computers. 
 
In Canada, due to the feed in tariff, Ontario is home to most of the Canadian solar 
projects.  This feed in tariff has contributed to the affordability of residential roof top 
systems as well as making a return on investment possible for larger projects that are 
developed.  Closer to home, the City of Banff has recently introduced a feed in tariff that 
would make it more affordable for some of their residents to install individual roof top 
systems, eligibility for this feed in tariff is decided by way of a lottery system.  
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A company out of Vancouver, called SolShares, has developed a shared solar project that 
compares closely to the community solar garden model.  They will be offering a rate of 
3.1% return for a $2,000 investment in shares for solar array projects that will be built in 
various locations in BC, money for energy produced will be returned to the shareholder.  
Currently, in Canada, there are no community based solar garden projects that offer a 
credit on the electric bill in proportion to the investment or energy produced.  

Solar Equipment Selection 
To finalize costs for this project an informal request for budgetary pricing went out to 
solar companies and an optional site tour was conducted.  The request asked for the 
supply and recommendation for solar panels, inverters, and racking with the option to 
include costs for installation, with the exception of the wiring.  (This will be completed 
by Nelson Hydro staff, standard pricing came from internal sources).  

The opportunity to suggest the use of trackers, or other innovative technology was 
provided in the request.  The use of trackers was not suggested for this project, however, 
it was suggested that the use of the newer technology of the micro-inverters be used. 
Not all solar panels are created equal when it comes to size and how they were made, and 
when it comes to inverters, technology is advancing quickly.  It is very important that the 
equipment selected for this project meets the needs of the community, landscape and 
weather conditions.  This section will explain the various options for solar panels, 
inverters, and racking and what will be selected for this project.   

Solar Panels 
Solar panels come in various sizes and have energy outputs that differ from one another, 
it is important to choose a panel that best suits this project.  Another important part of the 
selection will be to choose a panel that has been made by a reputable company who’s 
environment and labour standards align with the communities values.  
The SVTC (Silicon Valley Toxics Coalition) publishes a Solar ScoreCard (See Appendix 
B) annually that ranks the worlds largest solar companies on their efforts to improve and 
communicate their environmental impact.  SVTC is a diverse non-profit organization 
engaged in research, advocacy and grassroots organizing to promote human health and 
environmental justice in response to the rapid growth of the high-tech industry. The 
coalition has released this scorecard for the past five years and is a resource for 
consumers, institutional purchasers, investors, installers, and anyone who wants to 
purchase PV modules from responsible product stewards. The Scorecard reveals how 
companies perform on SVTC’s sustainability and social justice benchmarks to ensure that 
the PV manufacturers protect workers, communities, and the environment. 

The industry average is a score of 31, and the industry leadership score is 71, for this 
project panels that are rated 70 or higher on the scorecard will be accepted for evaluation.  
The price for a 245W Trina panel, which was rated number 1 on the scorecard for 3 years 
in a row and is the lowest cost of energy per panel, has been selected for estimating the 
cost updates.  During the formal procurement process, solar panel selection will be 



 
 
 

27 

evaluated on product requested as well as the SVTC ScoreCard ranking and levelized 
cost of energy.  

 

 
The panels included in the budgetary price quote submissions are compared on this 
graph, which shows the scorecard rankings. The company HES does not rank, which 
means the company did not submit their environmental and labour policies to the 
organization, in order to be ranked.  Companies who did not submit policies and other 
required information are not ranked; this does not necessarily mean that the standards and 
policies are poor.  For this project, to ensure the environmental impact and labour 
practices are of high standard; the panels that are chosen will need to have a score of 70 
or higher. 
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This graph compares the panel scorecard with the cost of energy; the cost per panel is 
generally higher for those panels that rate the highest, however the cost of the Trina 245 
watt panel is lower (.031/kWh )and ranks the highest (92/100).  
See Appendix B for the SVTC Solar ScoreCard. 

Inverters and Optimizers 
For solar arrays of this size there are choices when it comes to inverters, such as a string 
or central inverter.  More recently the newer technology of the micro-inverter has become 
popular as well.  Both have their advantages, but the micro-inverter has more advantages 
for a project of this nature.  The cost of a string inverter is the biggest advantage over the 
micro-inverter, if only comparing cost.  However, an additional electronic device called 
an optimizer would be recommended if a string inverter is to be used so when that cost is 
added the micro-inverter then becomes cost competitive.  The additional advantages of 
the micro-inverter are what make them a good choice for this project. 
It is the possibility of shading, debris and unexpected issues with panels that an optimizer 
is recommended.  The optimizer is a separate electrical device that would be installed on 
every panel, it would optimize the panels output.  Without the optimizer, if one panels 
output is affected by debris or shading the output of that whole string of panels will be 
reduced to what that single panel is producing.  The optimizer eliminates this, so that 
only the single panel is affected and the other panels continue to produce at their 
optimum.  The micro-inverter has an optimizer built in, so instead of stringing several 
panels together and using an optimizer, one device can be used instead.  But this is not 
the only advantage.   

If there is an issue with the string inverter, production is lost for all of those panels on 
that string plus the cost of the string inverter is more expensive.  The average warranty is 
10 years for a string inverter and it is 25 years for the micro-inverter, and the average life 
of a string inverter is around 12-13 years so it would need to be replaced before the 25-
year contract term is up with the customer.  The monitoring program for the micro-
inverter is suitable for this project because it sends an email if a there is an issue, and will 
identify which panel is affected.  If there was an issue with a panel on a string, testing all 
of the panels may need to be conducted in order to determine where the issue is.  And if a 
panel needs to be replaced in the future, the panel must be replaced using the same 
wattage size, whereas the micro inverter can be used with different size panels.  This is 
important because as technology changes, same size wattage of panels may not be 
available in the future.  Overall, the micro-inverter is more flexible and is the better 
choice for this project. 
Customers will be able to monitor the production of the array, using the monitoring 
system for the micro-inverters, it displays this information on a website. 
Mounting Racks 
Several different types of mounting rack were suggested.  Most of the options were 
metal, and would require shipping to Nelson.  As a comparison, a design using local 
wood was looked at and the costs came in among the lowest.  This type of mounting rack 
offers the advantage of having something constructed that uses local materials and 
labour.  The landscape is sloped and consists of bedrock; there were only a few designs 
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that would have worked for this site.  Some of the posts will need to be different lengths, 
so a custom mounting rack design makes the most sense for this project, and was 
determined to be cost effective. 

Costs and Funding 
Cost estimates have been finalized for a 50kW array, which can be expanded to 100kW 
upon customer demand and interest.  These costs are based on selecting the equipment 
and designs that were a best fit for this project, they were collected through an informal 
budgetary quote request process following an optional site tour at the Bonnington 
location.  If the project meets the 75% buy in commitment through the pre-sell phase a 
formal procurement process will take place using the City of Nelson’s purchasing 
policies. 

The costs per panel may be less depending on funding approval and the size of the array.  
The size of the array will be decided upon customer interest at the end of the pre-selling 
phase.  Due to funding not being approved at the time of this revision, the cost for each 
panel reflects the highest cost that the customer would pay.  The cost will be revised upon 
funding approved and dependent upon the size of the array. 
 

Project Costs - Budget 50kW 

Site Preparation/Foundations $19,650 

Panels, 245w (200 panels) $42,262 

Micro Inverters $33,629 

Metering System $540 

Racking, Made in Nelson Design $23,598 

Z Clips for mounting panels to racking $2,800 

Shipping $3,000 

Installation (Frame & Panels) $20,000 

System Grid Connection Single Phase 240V, 
400A 

$7,210 

Electrical Installation, Nelson Hydro man hours 
(hooking up the inverters to panels, and to grid) 

$10,000 

Electrical, (balancing, electrical design/ 
management) 

$15,000 

Contingency $15,000 

Subtotal (Capital Cost) $192,689 

Land Rights* $0 

Program Development $10,000 
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Structural, Civil, & Geotechnical Engineering $12,000 

Electrical Engineering & Design, Solar Analysis $10,000 

Subtotal (Owner’s Cost) $32,000 

Total Estimate $224,689 
*Nelson Hydro owns the land 
 

 

Funding Sources 50 kW 

Bull Frog Power Contribution $15,000 

Other Contributions - 

Nelson Hydro $25,000 

Customer Buy In, per panel 
200 x $923.45 

$184,689 

  

Estimated Contributions $224,689 

  

Additional Nelson Hydro contributions: 

Annual System Maintenance 
Total for operating 25-years 

 

$2,000/year 
$50,000 
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Schedule 
 

Action Timeframe  Status 

Council Meeting June and July 2015 Complete 

Location Selection Summer 2015 Complete 

Finalized Costs Fall 2015 Complete 

Funding Application to 
Columbia Basin Trust 

October 2015 In Progress 

Council Meeting-Discuss 
costs and equipment 
selection 

Oct 26, 2015 Planned 

Information Session November 17, 2015  Planned 

Deadline for pre-sales December 17, 2015 Planned 

Bylaw amendment November 2015 Not complete 

Procurement process if 75% 
pre-sale is met 

December 2015-January 
2016 

Not complete 

Construction Spring 2016 Not complete 

 
The information session will be to present the following information: 

• location,  

• buy in costs and options, 

• pre-sale deadline 

• estimated energy production and 

• contract details.   
There will be an opportunity for pre-sales at the event and up to the deadline; this will be 
available on a first come first serve basis.  Nelson Hydro customers will pay 
$500.00/panel deposit, and then will be invoiced for the remaining amount if the 75% 
level is met and the project moves forward.  If not, the deposit will be returned to the 
customer. 
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Conclusion  

The idea for a community solar garden is brilliant, it makes solar accessible and 
affordable to those who either can’t afford their own system or do not have the optimal 
roof.  This is why these types of solar projects are experiencing such growth in the US. 
Here in Nelson, there is a strong level of community interest in the solar garden.  Almost 
a hundred community members came out to a public engagement event. Over eighty 
people completed opinion polls, the results indicate that people want to support the 
development of a local renewable energy project, and are willing to pay more for solar 
than conventional hydro. Some of the comments noted on the polls were, “Its about 
time”, and “Our kids are watching”.   
The data from the solar sensors that were installed in this area and the simulated energy 
production estimates show that there is enough solar potential in Nelson, and the return 
on investment is in line with similar solar projects in the US and here in Canada.  
According to the solar map of Canada, the Kootenays shows that there is more sunshine 
here than in Germany.   

It gets the cities electrical utility, Nelson Hydro, in the game of distributed solar 
generation, providing an excellent opportunity for first - hand experience on both the 
business and technical aspects of solar PV, provides an excellent customer service 
opportunity, and Nelson Hydro strives to be a utility that not only services the needs of its 
customers but is also viewed as a good corporate citizen, the solar garden is another 
opportunity for delivering a good program that goes above and beyond offering pure 
electrical energy to its customers. 
Solar costs have gone down dramatically over the past few years, combined with 
adequate sunshine, a project such as this is now feasible whereas it would not have been a 
couple of years ago.  The project would be small in scale with the option to expand, but 
would still provide the necessary experience to share with other communities who may 
be able to replicate it on a larger scale, making Nelson a leader in developing local 
renewable energy.   
Developing local renewable energy aligns with the City of Nelson’s climate action goals 
in the Low Carbon Path to 2040, Community Energy and Emissions Action Plan.  The 
globe is facing climate challenges; the option to invest in local renewable energy is a way 
for members of the community and the city to be part of the solution.   
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Appendix A 

 

Solar Garden Conversation Café, Oso Negro, April 8, 2015 
Café Notes and Opinion Poll Results 

 

 

Moderator:   

David Reid, West Kootenay EcoSociety 

 

Panel Presenters:  

Carmen Proctor, EcoSave Program (Nelson Hydro),  

Elroy Switlishoff, Jetson Consulting (Electrical Engineer) 

Alex Love, Nelson Hydro General Manager 

David Lovekin, Pembina Institute  

 

Audience members: 

Approximately 90 in attendance 

 

PANEL PRESENTATIONS: 

 

Carmen Proctor: 
• Overview of aspects of community solar garden 
• Locations 

o Recycle Centre, RDCK Transfer Station  
o Bonnington Plant 
o Need to gauge importance of visibility to the community 

• Rate models – per kWh, per solar panel, shares 
• Solar power would be at a premium 
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Elroy Switlishoff: 
• Used various modeling tools to measure solar potential 
• Nelson has favourable location 

o lack of barriers on west and east horizon 
o captures “shoulder” solar at the beginning and end of day 

• Nelson has long running weather station at airport that provides good weather data and allows 
adjustments for snow, rain, and other meteorological effects 

• Comparable to Germany with regards to solar potential, but not as good as Kimberly 
• Elevation has a large impact on solar production – the higher elevation, the higher production 
• Not all roofs are optimally aligned for solar 

o Once you move away from optimal alignment, you lose the midday sun production 
o Nelson isn’t considering axis trackers due to cost 

 
Alex Love: 
I’m going to speak about why Nelson Hydro would want to champion a Solar Garden Project. 

Why would an electric utility want to be involved in a solar garden? – After all; 

• We could buy power at lower rates, 

• Our customers could install solar themselves,  

• It might turn into a maintenance headache, 

• It takes time and effort to construct and implement any project. 

Well there are three good reasons why Nelson Hydro should help make a Solar Garden happen; 

1. Nelson has committed to being a low carbon (GHG) city, 

2. This is a way of providing a means for our customers to participate in solar. It is not for everyone 
but it is a great option for those who are interested. 

3. Most importantly, 
Distributed Generation, like wind, micro-hydro and solar, is becoming and will continue to 
become more prevalent within electric power grids, 

• The technology of electric utilities is changing, 

• The business model of electric utilities will need to change – we could change from being 
suppliers of energy to suppliers of backup power, 

• So now is a good time to build our experience with distributed generation, experience with the 
technology (solar),  
experience with the business model, and  
experience with customer satisfaction. 
 

The Solar Garden is an excellent way for us to develop that experience. 
 
 
Dave Lovekin: 

• Background in analysis of renewable energy for companies, governments, municipalities 
o Work with different org’s to shift policy towards renewable/clean energy 

• International Energy Agency (IEA) 
o Sun will be world’s largest energy source by 2050 
o Speaks to the capacity of solar technology 

• Global investments in 2013 – $270 billion in fossil fuels, $207 billion in solar – more investors 
putting money in renewables 

• 1990 - $5/watt, 2013 - $0.69/watt 
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• Germany 
o Government policies in place enabling industries and companies to install solar 

• Why solar in Nelson? 
o Amount of electricity at Bonnington serves half of Nelson’s electrical needs 
o Other 50% comes from Alberta which is coal based or natural gas – Fortis Power 

 
Carmen: 

• Want to use information in survey to assess project and take that information to council 
 
DISCUSSION: 
 

• When will it be implemented? 
o Within the next 6-12 months, depending on interest in community 

• Will it be available to all Nelson Hydro customers? 
o Yes 

• Does Nelson Hydro have a net metering system? 
o Yes – energy is bought back at the current Nelson Hydro rate 

• Is there a location in BC that can provide a solar power rate on par with hydro? 
o Kimberly is best location in BC 
o Will it compare with Site C hydro power?  Yes – solar is getting close 

• Why wouldn’t solar be placed in more advantageous site for production? 
o Turns it into more of a business investment and takes away the community aspect 

• Why aren’t mirrors being considered? 
o Collection efficiency isn’t good 
o Mirrors are more expensive and labour intensive 

• Would it make sense to locate array at a higher elevation locally? 
o Accessibility is an issue for maintenance and practical considerations 

• How will monetary investment be reflected on utility bill? 
o Energy production from purchased panels will be deducted from hydro bill 
o Morgan Solar has panels for half the price of market panels – worth exploring 

• Source of grid power – can you tell specifically where power comes from?  No – difficult to 
“identify” power. 

• Peak power occurs in winter months, when solar isn’t producing, so does solar actually offset 
“dirty” energy from Fortis? 

o Energy saved or produced in Nelson is less energy coming from the international grid 
• Cost of producing panels is a dirty environmental process that uses many chemicals and is high in 

GHG emissions 
• Can city make loans available to put solar on residential roofs and also develop solar garden? 

o No fundamental reason why City can’t provide loans for rooftop solar, but is not being 
considered at this time 

• Community solar garden will only power 3 Nelson homes 
o Solar is an additional option being offered to customers and only those interested need 

sign up – it will be available at a premium above that of hydro power 
• Testimonial from audience member regarding their home solar system – think it’s the best 

investment ever made 
o Invested between $20,000 to $30,000 and get credit for any additional power that’s not 

used 
• Location – has visible neighborhood location been considered?  May encourage residents to sign 

up 
o No location has been selected, but audience is free to provide ideas for location 
o Value in knowing and being able to see the panels – there’s a sense of pride and 

community 
• If “community” aspect fades, would Nelson Hydro still continue with project? 

o Nelson Hydro won’t pursue project without financial support from public 
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• Could Selkirk College be involved in the project? 
• Can solar array be sited on water? 
• Vancouver Coop – SolShares 

o Any BC resident can invest in SolShares 
o Carmen will look into this 

• If the model is an upfront investment leading to a credit on hydro bill, how long will credit last? 
o Typical contracts extend from 20 to 25 years 
o Credit is the avoided cost of power purchase, but power purchase costs can’t be 

definitively known 
o As electricity rate increases, so does credit recouped 

• Any thought to creating a vertical system? 
o Not a known system – just brainstorming 
o Willing to look at available designs 

• If everyone invests in a solar, what impact will it have on peak energy demand 
o Peak  demand occurs in summer and winter 
o Solar will affect summer peak, but not winter peak 

• Wouldn’t it be better to invest in small hydro systems (i.e. Cottonwood Creek) than solar 
o Cottonwood creek does not have good potential for micro hydro 

• What’s the economy of scale for building a solar garden rather than individual rooftop 
installations 

o $4000 for capital costs for 4 panels on rooftop, still need to supply labour 
o Similar cost for solar garden, but garden is installed cost and will be more optimally 

located 
• Important to determine which effort is more productive – individual roofs or solar garden? 

o 30% more cost efficient to have panels located in solar garden 
o Solar garden benefits those customers who do not have a roof option 

• Who will maintain solar garden, how much will it cost, who will pay those costs? 
o Nelson Hydro will take care of maintenance costs – in the process of determining 

maintenance cost forecasts  
• Do all rate payers cover maintenance costs or just solar customers: 

o Still in the process of determining how this will work 
• Is District Energy (DE) comparable in dollar value to solar garden on a per watt basis? 

o Business case for DE will be brought forward in June 
• Are there federal or provincial grants available for this? 

o No grants available at this time, there could be other funding opportunities that would 
bring down the cost of the project for the customer 

 

RECAP OF SMALL GROUP DISCUSSION: 
 

• If the same investment were put into energy efficiency, would the payback be better? 
o EcoSave retrofits program covers efficiency measures 

• New panels that make up roadways – hexagonal interlocking panels 
o Department of highways in US in looking at this 

• In Nelson, there is strong spirit for making community things happen 
o Could be investors in the community, so that people who can’t afford solar would still be 

able to have a piece of this – similar to Nelson Commons 
• Trying to find out more about green bonds or if this is a carbon offset system 

o Could have system so that people can buy in and gift a certain amount to someone who 
can’t afford solar 

• Project is an opportunity to get used to doing things differently 
o Opportunity to expand energy options 
o Will be a way to get used to a new reality 
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o Nelson project can be replicated on larger scale in other communities 
• Has SD8 property been considered on North Shore 
• Early adopters will benefit in long term 
• Cost of putting carbon into atmosphere is often left out of the business case and economics 
• Is there an estimate for return on array?  i.e. dollar values produced by the array 

o Energy production simulation on 50 kW array – approx. 61,000 kWh per year, equal to 
approx. $5500 per year 

• Pioneering spirit in the room 
o In BC, rural BC is struggling, only hope to survive rural lifestyle is projects like this 
o Need to be less dependent on major corporations like power – need distributed power 

• Coffee Creek 
o Nelson used to have license to get power from coffee creek 
o Potential in water system 
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OPINION POLL RESULTS 
 
The following information has been compiled from the emails and opinion polls that 
were collected from the Solar Garden Conversation Café on April 8, 2015.  
 
Location Ideas  
 

• Johnson Rd. up-slope or along lakeshore (reflection from water advantage) 
• Upper corner Prince Phillip Park 
• On roadways (part of the road) 
• CP Yard (2) 
• Selkirk College roof (2) 
• Transfer site (7) 
• Airport (5) –one comment:  visibility for promotion and education purposes 
• Remote flying location in Blewett (by canals) 
• Lakeside park (shade shelters) 
• On the orange bridge 
• Parking lots 
• Roof tops (6) 
• City Parkade (build a layer on top, put panels that) 
• 2 array locations, one for demo use with a picture of the real site in a visible location, 2nd site 

where max. energy can be produced 
• Top of Svoboda Road 
• Shore Acres 
• Not in potential human use spaces (e.g. waterfront) 
• North Shore – south aspect 
• Above winter cloud level 
• Above Davies St. Park 
• Elephant Mtn. (4) 
• Whatever makes the most sense (5) 
• 10th Street empty residential lot (sunny all day) (Owner of lot may sell/lease, contact information 

provided) 
• Not a green field site, no loss of habitat to the extent of practical 
• Top of new Co-op building (2) 
• Out of town (2) 
• Walmart roof 
• Lot next to Walmart 
• Krestova 
• My roof (no other information provided) 
• School roofs 
• Roof of 310 Ward St. (City Hall) or west face of building 
• Floating on lake (3) 
• Roof of Post Office 
• Bonnington – Power Generation site 
• Not the transfer site (2)  
• Parking lots…look at everything before settling on a location.  This may also mean home rooftops 

that are in productive zones.  Don’t decide until you’ve adequately explored new relationships 
between the sun limits. 
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Comments 
 

• Full support – Awesome, Thanks for showing leadership, Bravo! 
• Learn from other communities 
• I really think we need to move forward on this as we will need it even more in the future and this 

sounds like a great partnership as a start, I applaud the city for being willing to give it a try 
• Super informative, and great to see so many people turn out.  I am excited to see a local and 

renewable source of energy become a reality one day in Nelson.  In my opinion, a few comments 
last night were getting too hung up on  “how many houses will this power”.  I always say…the 
ocean is nothing but many tiny drops of water 

• Full support  
• Ask council to move forward, it is about future energy, our kids are watching 
• Go for it 
• Thanks for a great community event 
• I support solar energy even though there is no legitimate business case to do so.  Nevertheless, I 

still fee good about these types of projects 
• Tom Rand-Morgan Solar – Google it, Thanks for this! 
• Much to think about, thanks 
• I want panels made in Canada 
• I don’t think this makes sense, too much cloud cover 
• How about offer homeowners a comparison in an ideal neighborhood 
• Great conversation to start how the town can be more efficient 
• Look into rack tracking 
• It’s about time 
• This is so great, may we come together as a community and make this happen 
• Climate change makes renewable energy crucial! I am willing to do whatever it takes help Nelson 

make this vital transition.  I’d like to see us do this in a way that would be replicable, so we could 
set a precedent other cities and towns could follow  

• Since hydro power itself is renewable, I’m leaning toward the idea that a solar garden need to 
make economic sense in the absence of other compelling reasons 

• 15 years seems too long, I would like to see parity in under 10 years 
• Land is expensive and high profile sites are valuable for other uses, thus wouldn’t it make most 

sense out at Bonnington where we own the land 
• If I were to invest in this, the panels would preferable be Canadian made, and made of non-toxic 

materials 
• I look forward to hearing more details as this program develops 
• Provide options to accommodate those with lots of money plus for those who would need a 

payment plan 
• Ideas:  Collaborate with Selkirk College, VREC – Vancouver Renewable Energy Co-op, Sol-

Share Project, Building on Water: BCSEA webinar 
• I support the solar gardens as a demonstration project and a catalyst for other renewable projects 

both on a community and private level.  Thanks for instigating. 
• I am willing to invest in a community solar power system for the future and also feel that solar 

power should become part of the building code for new homes and buildings. 
• The hard economics of solar in our area are not here yet but there are positive/negative intangibles 

that could be learned from other communities’ experiences with community solar gardens.  
Getting these experiences circulated to interested Nelson residents should be beneficial. 

• Make it safe for people to visit the plant and they can see for themselves the success of the 
program.  Add to that public reporting measure like the False Creek “lights” or a column in the 
paper that graphically shows the power produced and the number of participants etc. chooses the 
criteria that will help create a tipping point toward sun power and show them to the community. 
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Concerns 
 

• Security – vandalism of the panels 
• Would be good to see the approximate rate of returns that people might see (e.g. 3% annual return 

for 20 years, 6%?) 

 

Questions asked by the community, from the comment section of the opinion poll: 
(Answers provided below each question) 
 

• Why here? Why not in Alberta near coal plants, here in Nelson we already have green power. 
o It is important that we tie into the Nelson Hydro grid for this project as that avoids 

transmission costs, having the solar array here in the community supports the objectives 
for this local renewable energy project. We could invest in solar in another location like 
Arizona but then it is a purely a business project not a community project. 

• Why didn’t the pressure reducing stations get converted to hydro plants if this investment makes 
sense? 

o We have looked at several Pressure Reducing stations and one of them has some 
potential for economic power generation. When that station is upgraded the plan is to 
include enough space for a future electric generator. 

• What if we move?  
o The plan is the solar credit can be transferred from account to account within the Nelson 

Hydro service territory; the options for moves out of the area are still being determined. 
• If “we” go ahead, we buy less from BCH/FortisBC, to that extent they have extra energy to 

market on other markets, can we (Nelson Hydro) negotiate profit sharing to reduce costs? 
o No we have power purchase contracts in place that provide low cost energy.  

• Is the site selection controlled by the city? 
o Nelson Hydro is a part of the city so yes the site selection is controlled by the city by 

pragmatically as a Nelson Hydro decision on feasible spots, and from a zoning land use 
perspective the solar garden must be compatible with land use plans. 

• Why is there a termination of the contract 20-25 years, what happens then? Are we simply leasing 
a portion for a finite period? 

o Yes, subscribers would be purchasing the solar energy produced for the term of the 
contract, which would likely be 25 years. 

o At the end of the contract Nelson Hydro would take over the Solar array including any 
power generation benefits as well as maintenance, upgrade, and replacement costs, 
during the contract period Nelson Hydro will budget for annual maintenance of the solar 
install. 

• What about vertical solar? 
o Solar design will be determined once a location has been selected; a variety of designs 

will be looked at. 
• If the model is to invest upfront, how long do you get credit for? 

o Both upfront payments and payments plans will offer the same contract for receiving the 
solar credit, this would likely be 25 years. 

• I don’t live in Nelson, but am looking to invest in green.  Any possibility for green bonds or 
offsets? 

o This program will only be offered to Nelson Hydro customers at this time. 
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RESULTS FROM THE QUESTIONS ON THE OPINION POLLS:  
 
 
 

6. Developing local renewable energy is important to me. 

 

 
 

 

7. It is important to me, as a potential customer, that the solar community garden is located in a visible 
location in Nelson. 
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8. Maximum solar energy production is more important to me than a visible location. 

 

 

 

9. Depending on how the buy in model is structured, the amount would vary.  Please choose which best 
suits how you would invest given each of the three following examples: (these are only examples, buy in 
costs may be different) 

	 , Single, upfront payment        or       Monthly payment plan
	 , Single, upfront payment        or       Monthly payment plan
$	 , Single, upfront payment        or       Monthly payment plan

 

 

 

*Note:  This graph indicates that if the investment amount were a $1,000 that 60% of 
those asked would choose to pay upfront, however if the investment were a $4,000 option 
68% would choose to use a payment plan. 
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10. The cost for solar energy will be above that of existing hydro power rates and may be at parity in 15 
years, I would still be interested in investing:                                                                                                                                                                        
(e.g. If, 1 panel cost: $50/year, approx. solar production may be 300 kWh/year (at current electricity 
rate, your credit would be approx. $30/year) 
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‘‘

2014 SOLAR SCORECARD

PO Box 27669  |  San Francisco, CA 94127  |  USA   |  Ph: (408) 287-6707  |  Email: svtc@svtc.org  |  Web: svtc.org

The Purpose
The Scorecard is a resource for consumers, institu-
tional purchasers, investors, installers, and anyone 
who wants to purchase PV modules from 
responsible product stewards. The Scorecard 
reveals how companies perform on SVTC’s 
sustainability and social justice benchmarks to 
ensure that the PV manufacturers protect workers, 
communities, and the environment. The PV indus-
try’s continued growth makes it critical that action 
be taken now to reduce the use of toxic chemicals, 
develop responsible recycling systems, and protect 
workers throughout global PV supply chains. 
Many PV companies want to produce truly clean 
and green energy systems and are taking steps to 
implement more sustainable practices. SVTC is 
committed to helping these companies achieve 
that goal. At the same time, we need to create and 
enforce policies that ensure industry safety and 
improve the environmental performance.

The Silicon Valley Toxics Coalition (SVTC) believes that we 
still have time to ensure that the PV sector is safe for the en-
vironment, workers, and communities. We need to take action 
now to reduce the use of toxic chemicals in PV, develop respon-
sible recycling systems, and protect workers throughout the 
global PV supply chain.

SVTC envisions a safe and sustainable solar PV industry that:

1)  Takes responsibility for the environmental and health 
impacts of its products throughout their lifecycles, including 
adherence to a mandatory policy for responsible recycling.

2)  Implements and monitors equitable environmental and 
labor standards throughout product supply chains.

3)  Pursues innovative approaches to reducing and ultimately 
eliminating toxic chemicals in PV module manufacturing.

For over three decades, SVTC has been a leader in encourag-
ing electronics manufacturers to take lifecycle responsibility for 
their products. This includes protecting workers from toxic 
exposure and preventing hazardous e-waste dumping in 
developing countries like India, Ghana, and China that lack the 
proper infrastructure to protect workers and the environment. 
SVTC also seeks to stop the practice of sending e-waste to 
U.S. prisons for dismantling, which results in toxic exposure to 
inmates.

 A PROJECT OF THE SILICON VALLEY TOXICS COALITION  

www.solarscorecard.com

SVTC’s Vision

‘‘The PV industry’s continued growth 
makes it critical to take action now to
reduce the use of toxic chemicals, 
develop responsible recycling 
sys tems, and protect workers.

‘‘



2014 SOLAR SCORECARD

the

Extended Producer Responsibility—20 points
To earn a sunny score, the company  participates in a fully 
funded collection and recycling system for end-of-life PV 
modules produced globally; has written a letter to the Solar 
Energy Industry Association (SEIA) urging it to support 
EPR laws and regulations; supports public EPR policies in 
the regions where the company manufactures and sells PV 
modules and takes responsibility for recycling by 
including the “crossed out garbage bin” symbol on PV 
module nameplates, including a PV Cycle link on the 
company website; and clearly describing on the website 
how customers can responsibly return PV modules for 
recycling.

Emissions Transparency—10 points
A sunny score means that the company reports all 
categories of emissions through its annual report, its web-
site, and/or third-party auditing or government agencies. 
Points are awarded for reporting: chemical emissions, 
including chemical waste, hazardous waste disposal, and/
or heavy metals; air pollutants, including NOx, SOx, 
volatile organic compounds (VOCs) and particulate matter 
(PC); emissions of ozone depleting substances; and 
information regarding landfill disposal.

Chemical Reduction Plan—5 points 
A sunny score means that the company has adopted a plan 
to reduce chemical use per module and described it on 
their website or in their sustainability report. 

Worker Rights, Health, and Safety—15 points 
A sunny score is for companies with a formal commitment 
to protecting worker rights, health, and safety that goes 
beyond compliance with local laws and regulations. 
Scoring is based on commitment to improving employee 
wages; signage informing illiterate workers about mini-
mum wage provisions; coverage of workforce by collec-
tive bargaining; workday case rates; recordable incident 
rates; and adoption of OHSAS  for 100% of facilities.

High Value Recycling—5 points
For a sunny score, a company gains points based on high 
value material recovery rates. Ninety-five percent of the 
PV module is recycled into products of similar value and 
quality; recycling takes place at a facility with a 
documented environmental management system and 
worker safeguards and protections consistent with ISO 
14001; high value recycling is encouraged at the design 
stage through design for the environment (DfE) training 
programs.

Supply Chain—10 points
To earn a sunny score, a company purchases from 
suppliers that report all chemical emissions for all tiers;  
Has an enforceable commitment from suppliers to protect 
workers and the environment.

Module Toxicity—10 points
For a sunny score, a company’s PV modules do not 
contain toxic heavy metals (no more lead or cadmium than 
allowed under RoHS).

Biodiversity—5 points
A sunny score for biodiversity indicates zero direct impact 
on wildlife or biodiversity. Scoring includes zero “take 
permits” for endangered, threatened or special concern 
animals in the US; No species of special concern present 
at project sites; no significant impacts on biodiversity in 
protected areas or on areas of high biodiversity outside 
protected areas.

Energy Use and Greenhouse Gas (GHG) 
Emissions—5 points
A sunny score is for companies that report energy use, 
GHG emissions, and perfluorocarbon emissions; they also 
report GHGs and/or energy use to a third party.

Water—5 points
A sunny score in this category means the company 
recognizes the importance of reducing impacts on water 
resources. Companies report the volume of water use; 
report the volume of wastewater generated and submit 
reports that include several water quality indicators.

Prison Labor—5 points
For a sunny score, a company has an explicit policy 
forbidding prison labor. Points are earned by providing the 
prison labor policy to SVTC or posting it on the company 
website; or declaring on previous SVTC surveys that the 
company does not use prison labor. 

Conflict Minerals—5 points
A sunny score means that the company does not use 
conflict minerals from the Democratic Republic of the 
Congo (DRC), Angola, Burundi, Central African Republic, 
Malawi, Republic of the Congo, Rwanda, South Sudan, 
Tanzania, Uganda, and Zambia as per the due diligence 
guidance outlined by the OECD, and that documentation 
can be produced. Companies can also earn points by 
starting the due diligence process.

SVTC 2014 Solar Scorecard Key
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Recommended Actions
Commercial, government, or residential purchasers of PV modules are making a long-term financial and environmental 
commitment, and PV module manufacturers should make the same long-term commitment to the environment and worker 
safety. 

Use this scorecard to help choose a manufacturer that is committed to high environmental and worker safety 
standards for PV module manufacturing. 

Sponsors

2014 Solar Scorecard Analysis 
The Solar Scorecard is based on SVTC’s annual survey of photovoltaic (PV) module manufacturers, as well as on 
prior survey responses, interviews, news stories, and publicly available data. The goal of the Scorecard is to enhance 
transparency around environmental health, safety, and sustainability issues for communities, workers, and the 
environment. 

SVTC started collecting data for the Solar Scorecard in 2009 when the solar industry produced just 6.4 GW of PV mod-
ules. In 2013, the PV industry produced 38.7 GW, more than six times the 2009 total.  Since 2010, 44.5% of the PV indus-
try (based on 2013 market share) has participated in one or more SVTC survey.

Seven companies representing 25.2% of the PV module market share responded to the 2014 SVTC survey. This is a 
decline from the response of 51.1% in 2012, due largely to the bankruptcies and/or restructuring of former participants. 
For the 2014 Solar Scorecard, SVTC scored a total of 37 companies based both on survey responses and on information 
available on company websites and from publicly available sources. 

The results compiled from SVTC’s 2014 survey and research include the following:

Most PV modules sold in Europe are covered by a pre-
funded Extended Producer Responsibility (EPR) scheme 
to ensure safe and responsible disposal.  No PV modules 
in the USA come with EPR. Three PV manufacturers 
(Trina, Yingli, and Up Solar) have written letters to the 
Solar Energy Industries Association (SEIA) seeking 
action on EPR for PV modules in the USA. Over the 
past three SVTC surveys, 14 companies have said they 
would support public policy for an EPR scheme for PV 
modules. 

Ten PV manufacturers post annual hazardous chemical 
reduction targets on their websites or in sustainability 
reports. 

Twelve companies manufacture PV modules with 
amounts of cadmium or lead below regulatory thresh-
olds set by the European Union, the world’s most strin-
gent standard. This means that the maximum concentra-
tion found in any homogenous material that makes up 
these PV modules is less than 0.01% for cadmium and 
0.10% or less for lead. 

Two companies have recently obtained or are plan-
ning to obtain incidental take permits for endangered, 
threatened, or species of special concern for their power 
plants (First Solar and SolarWorld). Very few companies 
build, own, or operate PV power plants. 

A total of 23 companies include some information about 
PV recycling on their websites, in varying depth and de-
tail. Most companies have logos or links to PV Cycle for 
European customers. Only one PV manufacturer (First 
Solar) explains to all customers how to recycle end-
of-life PV modules. For other companies, if recycling 
options were described, it was for European customers. 

Zero companies can provide documentation to verify 
that their supply chains do not contain conflict minerals 
based on the due diligence guidelines set by the OECD. 
Twelve companies are engaged in or have started the 
process of due diligence to determine if conflict miner-
als are present in their supply chains. 
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•

•
•


