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Date: June 30, 2013

Executive Summary:

West CAP ‘Residential Energy Retrofit Feasibility Study’
– A Bremer Foundation Supported Project
In Collaboration with the ….
St. Croix Institute for Sustainable Community Development at UW-River Falls
&
St. Croix Energy Solutions
Background: West CAP is one of the national leaders in weatherization and deep retrofit of
residential structures for low-to-moderate income populations among CAP agencies across the
country. The St. Croix Institute for Sustainable Community Development (SCISCD) is one of the
leading sustainable community development ‘think & do-tanks’ in the country embedded in a small
publicly funded university with complimentary deep knowledge and skills to West CAP’s, as
exemplified by its leadership role in the St. Croix Valley Habitat for Humanity Eco-Village Project in
River Falls, WI, among other projects.

In light of unforeseen personnel developments that limited West CAP’s options for timely completion
(June 15, 2013) of the Residential Energy Retrofit Feasibility Study (RERFS), SCISCD was approached
as a potential subcontractor for completion of the project. The original proposal called for full energy
audit and retrofit assessment of eighteen (18) separate case studies in three categories; 1) six
homeowners in the 150% of federal poverty category; 2) six homeowners earning between 150250% federal poverty guidelines willing to pay up to $200 for these audit and assessment services;
and 3) six homeowners earning over 250% of federal poverty guidelines willing to pay the estimated
full cost of these services, $300.
The deliverable was expected to be the preparation of “18 comprehensive energy audits” and
“detailed reports for the homeowners on various energy saving options and their potential for energy
cost savings for their homes and sites, and review these reports in face-to-face meetings with the
homeowners. The report would also detail any potential for tax credits or rebates from Wisconsin’s
utilities or the statewide Focus on Energy programs.”
Discussions about the feasibility and difficulty of not only identifying the pool for each category, but
also selecting six (6) candidates and gaining contractual agreement with each in the time frame
remaining was a major hurdle. As per discussions with the Bremer Foundation and with their
approval, a preferable alternative would be to pursue the study of homes for which West CAP has
already conducted comprehensive energy audits and completed deep weatherization, thus
minimizing the energy footprint to the greatest extent possible. This eliminates most of the effort in
identifying viable homeowners, and initiates the next logical step for those homes, which would be to
assess renewable energy production capacity.

Methodology: SCISCD was contracted to develop a field assessment matrix and ranking system for
identifying the best ‘fit’ of renewable energy technologies for each home. These categories of
technologies included: passive solar; photovoltaics; solar hot water; solar hot air; air-to-air heat pump
(mini-split); ground source geothermal heat pump; small wind; and biomass.
A Likert scale ranking system of 0 - 5 was developed.
0 = Unacceptable from a Technical Perspective
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3 = Moderate Potential w/ Some Technical Limitations that make a positive ROI questionable
for the homeowner
5 = Excellent Opportunity for Retrofit)

Utilization of the scale and assignment of rankings, while based on cost considerations for each
technology, were not influenced by the availability of rebate, incentive, or financing programs.

Besides all standardized background data for each home (e.g. owner, address, geographic data, scaled
layout of home and property, Solar Path Finder reading for solar capacity, etc.), each renewable
energy assessment across the matrix was qualified using the Likert-type scale above. This provided an
exemplary way to best identify what technology or technologies could be recommended to the
homeowner for purposes of obtaining a design and bid of a turnkey system or systems by private
contractors, and financing options associated with it.
Following are the specific matrix contexts assessed for each home.

Passive Solar Potential - Narrative w/ reference to pictures, map, topography, & pathfinder. Rank 0-5 for
potential w/o consideration for financing potential. Recommendation for design & commercial estimate
for turnkey installation (Y/N).
Passive Solar Financing - Identification of potential financing programming & options if numerical rank
of potential is 4 or higher, & includes a positive recommendation for design & estimate.
Solar Photovoltaic Potential - Narrative w ref to pics, map, & pathfinder for both roof & ground-mount
system w approx estimate of system size(s). Rank 0-5 for potential w/o consideration for financing
potential. Recommendation for design & commercial estimate for turnkey installation (Y/N).
Solar Photovoltaic Financing - Identification of potential financing programming & options if numerical
rank of potential is 4 or higher, & includes a positive recommendation for design & estimate.
Solar Hot Water Potential - Narrative w ref to pics, map, & pathfinder for both roof & ground-mount
system w approx estimate of system size(s). Rank 0-5 for potential w/o consideration for financing
potential. Recommendation for design & commercial estimate for turnkey installation (Y/N).
Solar Hot Water Financing - Identification of potential financing programming & options if numerical
rank of potential is 4 or higher, & includes a positive recommendation for design & estimate.
Solar Hot Air Potential - Narrative w ref to pics, map, & pathfinder for wall-mount system w/ approx
estimate of system size. Rank 0-5 for potential w/o consideration for financing potential.
Recommendation for design & commercial estimate for turnkey installation (Y/N).
Solar Hot Air Financing - Identification of potential financing programming & options if numerical rank
of potential is 4 or higher, & includes a positive recommendation for design & estimate.
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Air-2-Air Heat Pump (Mini-Split) Potential - Narrative w ref to pics & map, for wall-mount system w/
approx estimate of system size(s). Rank 0-5 for potential w/o consideration for financing potential.
Recommendation for design & commercial estimate for turnkey installation (Y/N).
Air-2-Air Heat Pump (Mini-Split) Financing - Identification of potential financing programming &
options if numerical rank of potential is 4 or higher, & includes a positive recommendation for design &
estimate.
Ground & /or Water Source Geothermal Heat Pump Potential - Narrative w ref to pics, map, &
topography for potential w/ approx estimate of system size(s). Rank 0-5 for potential w/o consideration
for financing potential. Recommendation for design & commercial estimate for turnkey installation
(Y/N).
Ground &/or Water Source Geothermal Heat Pump Financing - Identification of potential financing
programming & options if numerical rank of potential is 4 or higher, & includes a positive
recommendation for design & estimate.
Small Wind Potential (Vertical & Horizontal Axis) - Narrative w ref to pics, map, topography, & wind
maps for both vertical & /or horizontal axis potential w/ approx estimate of system size(s). Rank 0-5 for
potential w/o consideration for financing potential. Recommendation for design & commercial estimate
for turnkey installation (Y/N).
Small Wind Potential (Vertical & Horizontal Axis) Financing - Identification of potential financing
programming & options if numerical rank of potential is 4 or higher, & includes a positive
recommendation for design & estimate.
Biomass Combustion Potential (Wood &/or Pellet Stove) - Narrative w ref to pics, map, & inspection of
home interior for both internal & external flue siting, as well as basic structural integrity. Rough
estimate of stove size. Rank 0-5 for potential w/o consideration for financing potential. Recommendation
for design & commercial estimate for turnkey installation (Y/N).
Biomass Combustion Potential (Wood &/or Pellet Stove) Financing - Identification of potential financing
programming & options if numerical rank of potential is 4 or higher, & includes a positive
recommendation for design & estimate.
Twelve homeowners were then identified from West CAP’s database of previously audited and
weatherized homes (out of a random pool of sixteen that were initially contacted). All were contacted
by West CAP to assess their level of interest and gain permission for a retrofit assessment. These
names and contact information were then handed off to St. Croix Energy Solutions (SCES) who was
sub-contracted to perform the field work and trained to meet all West CAP standards for client
contact, safety, and other sub-contractor protocols.
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Nine of the twelve homeowners were readily available and scheduled for home visits in late May.
Three were never able to be contacted by SCES and/or called back for final scheduling. An additional
three willing homeowners had to be identified, contacted, and scheduled. As a result, these final three
site visits were not able to take place until June 26.
All field assessments and summary report of findings by SCES were submitted to SCISCD on as per
contract on June 30. Preliminary reading raised a few additional questions about detail of
assessment, primarily around indoor versus outdoor biomass potential, which were rapidly satisfied.
All twelve individual assessments and reports can be found in the Appendix of this report. The
summary review and comparative rankings for all twelve homeowners are provided in the table
below.
Site Assessment Summary:

Passive PhotoSolar
voltaic

Solar Solar Mini- GeoSmall BioHot
Hot
Split Thermal Wind Mass
Water Air

Client Site
#1

3

1

1

1

2

0

0

0

Client Site
#2

2

3

3

3

0

1

0

0

Client Site
#3

2

4

1

1

4

4

1

3

Client Site
#4

2

2

1

2

3

1

1

1

Client Site
#5

4

5

4

3

4

4

3

2

Client Site
#6

0

5

4

2-3

4

1

1

0

Client Site
#7

1

3

1

1

2

3

1

3

Client Site
#8

1

1

0

0

4

0

2

3

Client Site
#9

1

0

0

0

4

1

0

0

Client Site
#10

3

4

4

4

4

4

1

N/A
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Client Site
#11

4

5

3-4

3

1

4

1

4

Client Site
#12

5

5

5

5

4

3-5

1

5

As one can see, there is significant variation across the twelve homes with some having very little
potential for additional retrofit and others having highly significant potential. As is common with
many homes in the United States, there historically has been little attention paid to solar orientation
of the home when it was constructed to maximize the variety of mechanisms for harnessing this free
fuel.
Similarly, little attention has been paid to maximizing potential for geothermal. No significant small
wind potential was expected among the sites, and biomass was often limited to those who not only
had structural capacity for such, but a personally owned woodlot by which to minimize the cost of
wood, much less pellet heat.

Comparative Energy Data: The single most critical point of this study is to provide a snapshot
assessment of renewable energy retrofits to these weatherized homes that could and would provide
significant cost savings to the homeowner over the life of the technology and thus stronger financial
security for those families. However, without site-specific designs for a particular technology on a
particular home, it is virtually impossible to estimate the exact cost benefit to that owner.
For example, based on data from the US Energy Information Agency for 2011, the average WI
household consumes 709 kWh per month at an average cost of $.1302 per kWh for an average annual
total cost for 8508 kWh of $1,108. It must be noted that this does not distinguish between homes
with multiple fuel sources for heating, much less electric versus natural gas water heating.
http://www.eia.gov/tools/faqs/faq.cfm?id=97&t=3
To that point, below is the projection (as of March 12, 2013) for heating expenditures during the
winter of 2012-13 (October through March) for households heating with:
http://www.eia.gov/tools/faqs/faq.cfm?id=867&t=8
•
•
•
•

Natural gas — $657 per household, 7.8% increase over the previous winter
Heating oil — $2,442 per household, 16.9% increase
Propane (Midwest) — $1,382 per household, 10.1% decrease
Electricity — $939 per household, 4.6% increase

The federal Energy Star website generalizes that the average homeowner spends more than $1,000
per year for heating and cooling.
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=M
S

The Wisconsin Home Energy Assistance Program Report for 2012 provides excellent numbers for the
low to moderate income population most pertinent to this report.
The report also provides significant insight into primary heating fuel sources:
Primary Heating Fuel
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Electric
27,397
Fuel Oil
8,345
Natural Gas
152,015
Other
173
Propane (LP)
23,742
Wood
3,296
https://wheap.doa.state.wi.us/reports/FFY_Heat_view.asp?ispublic=true#

13%
4%
71%
< 1%
11%
2%

243,203 households requesting assistance resulted in a median reported primary fuel cost of $745
and non-heating electric cost of $893 for a total of $1638 per year, or $136.50 per month.

As well, it is very difficult to tease out the distinction of primary heating fuels and electrical loads in
regards to hot water heating. Domestic hot water costs generally $400 per year for the average
household. http://homeenergyplus.wi.gov/docview.asp?docid=16547

However, all of this must be put into context of ownership versus rental, and in terms of housing type.
For 2012, only 38% were homeowners. The lower than normal per month energy liability than the
average WI household, can often be explained as a result of multi-unit household circumstances
where shared walls, mechanical systems, metering, and other circumstances can readily dilute
numbers.
It is also assumed that most of these reflect “urban poor” versus “rural poor” households, based
simply on the primary heating fuel being natural gas (by pipeline), reflecting 71% of the sample.
Own or Rent Home
Owners
Renters
Subsidized Housing

Housing Type
Apartment, multi-unit building
2 to 4 Units
Mobile home
Rooming house, motel, hotel, YMCA, YWCA
Single family house

84,221
137,565
32,986

38%
62%
15%

42,800
57,858
17,417
249
103,466

19%
26%
8%
< 1%
47%

While these numbers for low-to-moderate incomes families differ from the broad WI household
average in the previous paragraphs (especially those in the West CAP service territory representing
predominantly rural poverty conditions), we begin to obtain a much better sense of what the
minimum anticipated cost-benefit of various renewable energy retrofits might provide to these
households and the potential for third party financing to assist in such.

Renewable Energy Retrofit Economic Assumptions: The following summary of economic
expectations for each of these technologies can be generally applied as a guideline for expected costbenefit adjusted to the reality of a particular situation.

Passive Solar: The cost-benefit of passive solar retrofits can vary dramatically depending on the
design, material specifications, and labor costs. This is especially the case when considering the
spectrum of design options available on the market for pre-fab versus architecturally customized
designs. A simple and small solar greenhouse, lean-to package kit is relatively cheap and can often be
assembled by a Do It Yourself (DIY) homeowner. For example, the Cedar Tree Gardens
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(http://www.midwestinternetsales.com/greenhouses.htm) lean-to kits costs range in the following
way:
4' by 8'
$1495.00
4' by 12'
$1895.00
6' by 12'
$2195.00
6' by 16'
$2.880.00
6' by 20'
$3,600.00
Price per square foot for these units (uninstalled,) range from roughly $47/sq.ft. for the 4’X8’ to
$30/sq.ft. for the 6’X20’. The larger the better in terms of scaled pricing. Besides the food production
capability, the energy return on investment will vary depending on robustness of the foundation
insulation, and homeowner management of temperature variations. Systems with more complex
environmental controls will obviously be much more expensive, but likely have better payback if
environmental controls also automatically balance thermal and humidity exchange with the living
space of the household.

Passive solar can easily provide 40-75 percent greater energy efficiency (especially on the heating
side), than typical code construction, for 0-10 percent additional costs if designed and integrated into
the original construction. If applied to an average of the home heating cost above, which was $745 in
2012, this would result in a savings of $298 - $559 per year (again assuming passive design in the
original structure).
Retrofit designs again will vary dramatically depending on quality of design, materials, and
construction. With typical construction costs for customized and built designs being more in the
neighborhood of $100 - $200 per square foot, the viability of financing these retrofits does not score
well against other technologies for most homeowners.

Passive Solar Incentives, Rebates, & Tax Credits: Pierce County: Income-eligible Pierce County
homeowners may qualify for a 0% interest deferred loan for health and safety improvements to their
home. Contact Janet Zimmer at Cedar Corps for more information. 715-235-9081
janet.zimmer@cedarcorp.com
The Pierce County program continues to operate under ‘old CDBG money’ until it is expended at
which time it will fall under the program guidelines of the “new CDBG money” which is managed by
the Chippewa County Housing Authority (see St. Croix County info below).

St. Croix County: Income-eligible St. Croix County homeowners may qualify for a 0% interest
deferred loan for health and safety improvements to their home. Chippewa Valley Housing Authority
(CVHA) is the new 10 county administrative authority and application processing agent for new CDBG
funds allocated from the state for the West Central region (pass-through funding from HUD).
Municipalities, towns, and counties with existing old money programs (e.g. Pierce County, above)
must expend all ‘old money’ deferred loan budgets before becoming eligible for new money from
CVHA. Contact Val Prueher (Ruth Rosenow, Administrator), at Chippewa County Housing Authority
for more information: 715-726-7933.
http://www.newrichmond-news.com/content/st-croix-county-joins-cdbg-housing-region

Photovoltaic / Solar Electric Panel: The price of PV’s has dropped precipitously in the last 5-7 years
with efficiencies of the panels and systems rising dramatically, though still hard pressed to exceed
twenty percent efficiency. However there are breakthrough efficiency improvements being reported
9

in laboratory settings, some suggesting we could see a doubling of such in the near future as a result
of nano-technology based applications at room temperature applied to existing manufacturing
processes.
Based on the PV Watt calculator at the National Renewable Energy Laboratory, solar electric
production for the West CAP service territory at roughly 45 degrees latitude is far better than the
general public typically thinks possible.
http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/US/Wisconsin/Eau_Claire.html
Using the comparison of a 6kW fixed versus 6 kW dual-axis tracker for production and cost analysis
can provide a baseline for our regional geography.

6kW of fixed panels at a 45 degree tilt assumes solar radiation of 4.44 kWh/sq. meter/day providing
7223 kWh production per year. Assuming an average $.1302 per kWh and a contract for net metering
with the household electrical utility provider, one could expect the electrical production to be worth
$940.43.

Looking back to the average WI household electrical consumption estimated at 709 kWh per month at
an average cost of $.1302 per kWh for an average annual total cost for 8508 kWh of $1,108, and we
find a relatively close negation of that annual electrical bill.
If one compares this against a 6kW dual axis tracker (again utilizing the NREL PV Watt calculator), we
have production of 5.89 kWh/sq. meter/day for 9,712 kWh. At $.1302, we have value of $1,264.50,
which well exceeds annual average consumption cost. The advantage here is that ground mounted,
dual axis trackers also generally provide much better options for application in rural residential
settings than roof mounted fixed panels on homes with poor solar orientation or lack of structural
integrity.

Obviously the crux comes in the turnkey cost of the systems. As noted above, the price of PV has
dropped dramatically. Over the past five years, one would generally expect a $2.00 - $2.50 premium
per installed watt for dual axis tracker systems versus fixed panel arrays. Dual axis trackers generally
provide 30-45 percent great efficiency, depending on the manufacturer and solar attributes of each
individual site.
However, a relatively new company by the name of AllEarth Renewables
(http://www.allearthrenewables.com/), is scaling production of 6 kW / 6,000 W dual axis tracker
systems for the residential and small business markets at the unheard of price of $4.00 per installed
watt.

Recent communication with this company and verification by other experts and field installers
indicates this appears to be a legitimate price on a highly robust system with excellent warranties of
10 years on the system components and industry standard of 25 years for 80 percent production on
the panels. Total turnkey cost of the system is $24,000. Depending on what other rebates, incentives,
or tax credits that might apply, the financing for one of these systems can become quite attractive.
Incentives, Rebates, & Tax Credits: Focus on Energy Utilities: Customers of Utilities partnering with
Focus on Energy are eligible for cash rebates for the installed cost of solar photovoltaic systems, up to
$600 per installed kW of capacity with a limit of $2,400 per customer. Equipment must be approved
by Focus on Energy and site placement and shading restrictions apply. More about Focus on Energy’s
solar programs at www.focusonenergy.com/residential/renewable. NOTE: Unfortunately, the most
recent press release as of August 1, 2013 from Renew Wisconsin, indicates that the Public Service
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Commission has once again suspended solar and wind incentives through Focus on Energy, beginning
August 13, 2013 for the remainder of the year. http://www.renewwisconsin-blog.org/

Solar Hot Water: Domestic hot water typically accounts for 15-25% of home energy expenditures.
This puts the cost in the range of $200-$500 annual cost per household depending on a variety of
circumstances. Depending on the fuel source, insulated system, and average annual fuel pricing, the
cost benefit of electric, natural gas, propane, and electric heat-pump style can again vary widely in
cost-benefit against a solar hot water system.

In 2008, Home Energy Plus of Wisconsin, estimated average annual domestic hot water costs per
household at approximately $400. http://homeenergyplus.wi.gov/docview.asp?docid=16547

According to the Midwest Renewable Energy Association (MREA), domestic solar hot water can
generally provide 40 – 70 percent of typical household needs in WI depending on the size of the unit.
In fact, other than solar hot air, solar hot water is traditionally considered to be the fastest payback of
any of the retrofit technologies. But once again, the ROI depends on the type and size of the system
(e.g. closed loop circulating systems versus drain-back systems versus evacuated tube), and the costs
associated with site specific complexities for the install.
http://macd.org/ME/Resource%20Material/Energy/Solar%20Domestic%20Hot%20Water%20Fact
%20Sheet.pdf
In fact, a recent article (March 23, 2012), from Green Building Advisor provides a cost comparison
between SHW and PV’s for meeting domestic hot water use and concludes that PV systems are now
cheaper than SHW, especially for winter demand, utilizing Madison, WI as one of the geographic
contexts. While this analysis is one of the first to publicly and substantively dig into this comparison
in a way that potentially turns the traditional wisdom on its head, this discussion is far from over. I
strongly urge the reader to refer to the calculations in this article from a highly respected source on
the latest green building technologies and practice.
http://www.greenbuildingadvisor.com/blogs/dept/musings/solar-thermal-dead

Regardless, according to SunMaxxSolar, one of the leading national solar hot water (SHW)
manufacturers / installer networks / and financing agents, SHW systems typically pay for themselves
in 3-8 years (depending on a number of variables such as location, roof angle, system size, etc.).
Recognizing the financing hurdles for many low to moderate income households, SunMaxx has
become vertically integrated in full package systems from design and install to financing.
Below is the financing scenario they market to a typical household that could apply to local banks
willing to consider these systems:

“Say you decide to install a solar thermal system on your home which lowers your utility bill by $50 per
month. SunMaxx could help you secure a loan from a lending institution to cover half the cost of the
system. With a low interest rate, this loan might have monthly payments of $25. SunMaxx could then
provide the other half of the funds required to install the system at 0% interest, and this monthly
payment might be $15 per month. Therefore, you will have paid $0 down for your system, and your
monthly payments for the system total $45 per month, while your monthly utility bill has been offset by
$50. Now, let’s say you have a 15 year repayment period, after which you fully own the system. In this
simplified example, you save $10 per month for 15 years (or $1,800), plus $50 a month for the remaining
life of the system. Our systems typically last 25 years, meaning you would save an additional $6000 on
your water heating for a total savings of $7,800.”
Package prices for typical residential SHW systems vary, but still range in the vicinity of $8,000 10,000 without rebates, incentives, and tax credits. The current Focus on Energy SHW program can
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provide as much as $1,200 rebate before tax credits. If sizing the system to capture only 50 percent of
domestic use during the winter, costs go down significantly by eliminating the number of panels
required.

Incentives, Rebates, & Tax Credits: Focus on Energy Utilities: Customers of Utilities partnering with
Focus on Energy are eligible for cash rebates, based on the amount of energy off-set by their solar
thermal system, $0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

Solar Hot Air: Solar hot air (SHA) is generally considered to have the least upfront costs and fastest
payback due to simplicity of the systems and efficiencies. At the rate of declining costs for comparison,
it is difficult presently to provide a perfectly accurate snapshot. However, Rural Renewable Energy
Alliance, a non-profit manufacturer and one of the best known SHA manufacturers in the country is
located in Pine River, MN and provides a recent comparison utilizing 2010 data (which assumes no
rebates, incentive or tax credits):

A review of these numbers indicates a much better payback than the base numbers utilized in this 2010
example. A small two-panel system can typically cost about $6,000 (commercially installed), and reduce
home heating bills by 12-15 percent.
Solar Hot Air Incentives, Rebates, & Tax Credits: Rebates, Incentives and Financing are currently
unavailable.

Air-to-Air Heat Pump (mini-split): Define mini-split … Ductless, min-split heat pump systems,
while not generally considered a traditional form of renewable energy (like solar hot water or
photovoltaics), are one of the most efficient systems for heating, cooling, and humidity control of
domestic space. Utilizing the compressed ambient temperature of the outside air, such systems are a
positive gain on energy benefit derived versus energy consumed.
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Current heat pump compressors operate at temperatures as low as -13 degrees F. The technology is
developing for even more extreme temperatures. Units can be sized for whole house or single rooms
with compressors able to operate effectively when sited as far as 50-100 feet away offering significant
retrofit capability, in addition to the fact that they require no ducting for distribution of conditioned
air, which alone renders them 30 percent more efficient than standard heating and cooling systems.
With excellent efficiencies for heating in all but the worst of Midwest winters, and ability to provide
cooling for what are projected to be increasingly hot summers, they are an excellent low-cost
technology that is virtually unrestricted by any particular residential construction circumstance.
Installed price of a 12,000 Btu and above, single head mini-split range from $2,500 - $5,000.
Mini-Split Incentives, Rebates, & Tax Credits: Focus on Energy Utilities: Focus on Energy offers a
$300 per unit credit for Air-Source heat pumps; qualified customers must have a Liquid Propane,
Electric, or Fuel Oil furnace to be eligible (natural gas furnaces do not qualify).
Pierce Pepin Electric Cooperative: PPEC offers an incentive for ground and air source heat pumps
at a rate of $150/ton. Equipment must meet efficiency standards, and be installed within 2013. See
their website for more information: http://www.piercepepin.com/node/72

Ground / Water Source Geothermal Heat Pump: Ground source heat pumps (GSHP) are known to
have a long life, be highly efficient, but also have very high initial capital costs. $20-30,000 for a small
residential turnkey cost (especially on retrofits), is not out of the ordinary. Unless a home has a very
high envelop performance for energy conservation, and a large amount of immediately adjacent land
space for the coil fields with excellent soil saturation, a GSHP is generally not worth consideration, as
was indicated for the homes in this study.
Heat Pump Incentives, Rebates, & Tax Credits: Focus on Energy offers a $650/unit incentive for
geothermal systems; homes must be qualified under the Home Performance with ENERGY STAR
program, Focus New Homes program, or previously met other Focus program qualifications.
http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

Pierce Pepin Electric Cooperative: PPEC offers an incentive for ground and air source heat pumps
at a rate of $150/ton. Equipment must meet efficiency standards, and be installed within 2013. See
their website for more information: http://www.piercepepin.com/node/72
Small Wind: Small wind is generally also not worth consideration unless a home has a unique
geographic advantage for wind resource. One house rated a “3” in the regard, but with the siting
difficulties for fall-lines, noise, and other aesthetic concerns, it has not gained much support in this
region in recent years. This is also due to the cost-benefit comparison that it now has against PV’s.
While still eligible for the 30% federal tax credit, small wind has gotten sucked into the politicized
debate and policies against commercial scale wind.

The direct and indirect costs of establishing a small wind system just does not provide a good return
for the vast majority of low-to-moderate income households, unless they have the unique setting and
circumstances that are rare.
However, there is growing efficiency and acceptance of small vertical / helical turbines that do not
have the same comparative issues exhibited by traditional horizontal axis machines. Small .5 kWh
machines on 20-35 foot poles can be installed for as little as $15,000, but again do not compare
favorably to PV’s at this time.
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Small Wind Incentives, Rebates, & Tax Credits: Local/Regional Utility Rebates, Incentives and
Financing are currently unavailable other than net-metering for Pierce-Pepin Rural Electric
Cooperative.

Biomass: Biomass combustion, whether that be indoor or outdoor units burning wood or pellets has
gained significant popularity in recent years. Wood burning stoves and outside wood burning boilers
also vary dramatically in capacity and quality. Indoor unit cost vary from as little as $350-$450 for a
Vogelzang unit from Menards (designed to heat 1,200 sq ft.) to $3,000+ for a high capacity catalytic
stove (not counting install costs), from a wide variety of domestic and international suppliers.
Assuming a home has the structural integrity and a household who recognizes the commitment they
are making to managing it effectively and safely, the long term cost comes in fuel supply. If they do not
have their own woodlot, plus the time and tools necessary to harvest and store multiple years of
wood supply, then purchase of high quality cut and split cord wood will run $200-$250 per cord with
many homes requiring a minimum of 2-3 cords or more per year, depending on other heating sources.
Outdoor boilers with hydronic transfer to the home present the same issues, in addition to what are
generally greater issues with localized smoke pollution. On the other hand they present less demand
on management with thermostatically controlled burning. Outdoor boilers cost in the range of $5,000
- $12,000 without installation costs. Again, these costs typically do not compare favorably against all
other heating sources, especially mini-splits.
The other biomass choice is a pellet stove, either indoor or outdoor. Pricing for these burning units
compare similarly to wood stove and boiler units, though generally a bit higher. The pellet versions
provide convenience of minimizing management of the stove once loaded. The unpredictability of
pellet prices in large volume is the greater concern in future energy pricing.

Biomass Incentives, Rebates, & Tax Credits: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
Conclusion: Success. The twelve homes assessed (selected from the random pool of 16 homeowners
contacted), in this study are simply a snap shot and a very small, but fairly representative sample of
the weatherized homes that have benefited from the West CAP energy audit and weatherization
programs.
One of the more promising outcomes of this study was the level of interest and enthusiasm exhibited
by the selected families. Even without any commitments to them for positive outcome and/or
promise of assistance to pursue any viable outcomes, they took the time to make sure that necessary
information was provided and that the site visit was a success.

Each household was provided a copy of their home assessment. Each homeowner is encouraged to
first visit the Energy Savvy website (US Department of Energy supported), and spend a few minutes
filling out the very easy and visually driven survey of homeowner understanding of their home
construction, existing energy systems, and behavioral usage as it currently exists. The personalized
report derived from this, with recommendations for basic changes, is an excellent platform for further
consideration of the technologies identified in this project, and individualized follow-up by West CAP.
http://www.energysavvy.com/

West CAP and its collaborative contractors will follow-up on questions, comments, or concerns from
any of the participating homeowners on next steps with these technologies.
14

Based on this experience, we anticipate that the buy-in from low-moderate income populations will
be very high for similar initiatives, especially as financing options become more widely available to
them. However, we also recognize that we will need to assist homeowners in pursuing and navigating
any subsequent formal design, bid, and build process their home circumstances might warrant.
Among all other renewable energy technologies, it is clear that solar PV’s, solar hot water, and solar
hot air clearly stand out as the best technologies going forward for most of West CAP’s weatherized
clients and for favorable consideration by financial institutions. There is little doubt the further
turnkey pricing, ease of installation, and monthly economic advantage these technologies are likely to
have. However, once again, there is growing efficiency and acceptance of small vertical turbines that
do not have the same comparative issues exhibited by traditional horizontal axis machines, but still
do not compare favorably against PV’s for cost of energy produced.
The summary rankings of retrofit potential for these homes (chart above), certainly indicates a few
specific patterns, and thus implications for the reality of each family’s economic circumstances and
retrofit financing.

First, there are a few of the technologies that simply are not very practical or financially viable at this
time, though that should not be excluded for consideration in future individual cases. Those tend to
be passive solar, ground and/or water sourced geothermal heat pumps, small wind, and biomass. But
once again, that should not rule them out of future consideration. For example, small highly efficient
woodstoves might be the perfect technology for some rural households with their own woodlot and
physical capability of managing and harvesting their annual wood supply.

Second, the major solar sources for energy continue to move toward higher efficiency, ease of retrofit
and lower in price. There is now data that indicates that solar photovoltaics might actually be in
parity with solar hot water systems for domestic hot water production. While this is not an industry
wide perspective by a long shot, it clearly appears to be gaining validity and need for on-going
research. The benefit of such a substitution for low-to moderate income folks, much less anyone else,
is the need for only one system for both electricity and hot water thus reducing overall install costs
and a much simpler system to maintain.

Photovoltaics is rapidly gaining ground on parity with virtually all electric fuel sources, not only in the
current market, but especially as externalized costs of climate change and other negative costs are
exposed and priced into future energy models. The other great hurdle for PV’s is the reluctance of
many utility providers to support distributed generation. However net metering for PV systems is
becoming increasingly acceptable as long as the size of the home system does not exceed its electrical
consumption by 10-25 percent, thus cornering the utility provider to pay above its cost for wholesale
electricity. In other words, the utilities do not want home PV systems to be putting excess solar
electricity on the grid and paying the homeowner retail for such, compared to their wholesale
industrial electrical supplies from fossil fuel or nuclear plants.

Solar hot air also continues to gain ground in efficiency, pricing, and acceptance. It works especially
well with south facing walls and where the homeowner is a DIY type person for installation,
dramatically cutting the overall costs. It certainly has potential for many of our target homes.
Third, ductless mini-splits seem to be the overwhelming best fit for ease of retrofit and financial
affordability in most homes, assuming that their current heating and /or cooling system is inadequate
or of poor efficiency, and that financing assistance is available. Mini-splits might be especially
appropriate where a small portion of a home can be isolated for those rare, but increasing and
projected temperature extreme events are anticipated for the long term future. Once again, it is these
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extremes that are of particular threat to low to moderate income folks, especially the young and
elderly.

Fourth, financing mechanisms for each and/or all of these technologies varies widely and is currently
more limited due to the scaling back of various rebates and incentives from Focus on Energy
(http://www.renewwisconsin-blog.org/), and the differences of such programs across the primary
utility providers. However, as energy prices continue to rise and the reality of the climate situation
becomes reality for the general public (and as carbon becomes directly monetized in the form of taxes
and/or cap and trade programs), reinvestment of public support for these programs is expected to
expand once again.
While many of these technologies are often promoted in light of the federal tax credits available to
those who itemize their tax return, there are relatively few, if any of the West CAP household clients
who qualify. Until federal and state policy and tax code in this regard, tax credits are a false and cruel
marketing scheme in light of reality for poor people who almost as a rule, do not itemize their tax
returns, much less earn enough for such to even make sense.
However, currently, in order to be eligible for federal energy efficiency tax credits on virtually all of
these technologies, an individual or household must to file a 1040 tax form
. But, you do not
have to itemize, you can take the standard deduction. You can NOT claim the energy efficiency tax
credits by filing either the 1040EZ form or the 1040A form.
http://energystar.supportportal.com/link/portal/23002/23018/Article/14694/Can-I-use-the1040EZ-or-1040A-form-and-get-the-tax-credit-for-energy-efficiency-Do-I-have-to-itemize

The following presents a base-case scenario for payback on each technology assuming no incentives,
rebates, tax credits or otherwise.
Summary Examples of Very Conservative Retrofit Estimates of Benefit/Payback for Each
Technology (utilizing 2012 WHEAP data; assuming current estimates of turnkey costs unless
otherwise stated, and no incentives, rebates, tax credits, renewable energy credit/carbon offset market value, and non-escalating annual energy costs, etc.):
Passive Solar: Retrofit 4’ X 12’ solar lean-to, cedar greenhouse with maximum 10% advantage to
home heating costs; $2000 (DIY installed) divided by $75 (10% of $745 annual heating) = 27 year
payback (not counting the food production potential and economic value to the homeowner).

Photovoltaic: Retrofit ground mounted 6 kW dual-axis tracker system for $24,000; assuming netmetering production equal to the full household electrical consumption at median cost of $893 / year
= 27 year payback. At $1,108 WI average household electrical cost = 22 year payback.
Solar Hot Water: Retrofit solar hot water system at $8,000 covering 100% of domestic demand and
cost of $400 / year (not counting multiple turnkey water heater replacement costs over the same
period); $400 reduced cost per year = 20 year payback. Many systems assume 50% coverage of
demand in harsh Wisconsin winters, bringing the payback to 40 years.
Solar Hot Air: Retrofit solar hot air system at a cost of $6,000, providing 15% coverage of primary
heating costs of $745 / year; $111.75 energy benefit per year = 54 year payback.

Air-to-Air Heat Pump / ‘Mini-Split’: Retrofit 15,000 Btu mini-split system at $3,500 with minimum
30% energy cost savings (versus forced air) on $745; $224 benefit per year = 16 year payback. At
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$1,000 average heat and cooling costs = $300 benefit and 12 year payback. With local Rural Electric
Cooperative incentives of $150/ton, these become increasingly attractive.

Geothermal Heat Pump: Retrofit 100% whole house heating and cooling equivalent geothermal heat
pump (horizontal coil field) system for average 1,000 square foot home at cost of approximately
$20,000; annual $745 heating cost = 27 year payback.
Small Wind: Retrofit UGE Eddy 1 kW - GT vertical axis turbine at $25,000, covering 20% of annual
electrical costs of $893; $179 per year = 140 year payback.

Biomass: Retrofit Vogelzang Defender wood stove capable of 68,000 Btu / home heating capacity for
1200 square feet; assuming $500 retail purchase price, $2,000 Class A stainless steel woodstove flue
installation, and 2 chords of split, stacked and delivered seasoned hardwood at $250/chord per year /
$500; assuming 75% of energy cost substitution with wood; $186 of remaining energy back-up costs,
plus $500 wood costs = $686 versus $745 per year; $59 savings per year = 42 year payback on cost of
stove and flue install (not counting chimney flue cleaning or replacement).
The scenarios above clearly represent reasonable approximations of payback without any context to
specific homeowner circumstances, location, income, or all the other technical, political, and/or
economic variables at play in each context. Clearly, none of the above examples provide a very
compelling case for retrofit at face value, even though we know the harsh realities and projections for
impact of current and futuristic energy prices on those in poverty.
However, if one were to prioritize attention (based on these face values), and recognize how quickly
these numbers change when incentivized and creatively financed, photovoltaics, solar hot water, and
mini-splits quickly rise to the surface and provide significant contribution to individual homeowner
financial stability and long term security.
The future will be shaped by those able to see the value in case-by-case scenarios, where far better
payback and return on investment can be realized.

This is especially the case for predominantly rural homeowners (like those served by West CAP), with
natural resource circumstances and personal assets not typically realized by many folks stuck in
urban poverty.

The Future: The potential and the need for locally owned banks (and other third party financing) are
certainly an option for many of these West CAP weatherized homeowners, as indicated by these
preliminary assessments and justification for pursuing a formal design, bid, and ROI analysis for such.
Somewhat obvious is the desire and potential for these technologies to pay for the capital and carry
costs through utility cost avoidance and/or production off-sets over the anticipated life of the systems
(e.g. net metering of photovoltaic systems warranted to produce a minimum of 80% of design
capacity at 25 years).
The viability of third party financing under these circumstances continues to improve, but will rest
firmly on a case by case assessment, and the recent precedent of third party financing for solar in
Wisconsin being tested by the City of Monona, which is currently considered to be illegal. If the third
party ownership of PV’s on the government buildings is successful, it is not difficult to imagine for the
same thing to occur on residential housing, to which low-to-moderate income households could
potentially benefit greatly. http://www.midwestenergynews.com/2013/07/17/wisconsin-citytakes-unique-approach-to-solar-power/
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Innovative financing schemes are looking promising, but need policy support at the federal, state, and
especially local levels. These include such mechanisms as Property Assessed Clean Energy (PACE)
type programs in which the upfront capital costs for a turnkey system are paid by the local unit of
government to which property taxes are paid. The production value of that renewable energy system
and avoided utility costs are used to pay back the system over 20-25 years at very low interest rates.
The system becomes a property tax lien until that pay-off. This system could be quite viable for lowto-moderate income populations.
Other mechanisms are emerging through the Clinton Climate Initiative and Green Development
Mechanisms. These are primarily being used to leverage private capital on an international level for
sustainability-based economic development and biodiversity preservation. A variety of spin-off
schemes are thought to be viable on a domestic basis.

One of the more unique and promising ideas is “Locally Invested Carbon Off-Sets” (LICO’s), in which
the value of a metric ton of carbon emissions could be applied to capital costs of an audited and
certified renewable energy project in a local community. Those carbon dollars could be purchased by
virtually anyone, including corporate entities looking not only for carbon off-sets, but the positive
marketing that would come from the purchased of carbon off-sets dedicated to the benefit of low-tomoderate income homeowners, where those renewable energy projects could be located. Conceptual
design of this mechanism is now under development by the St. Croix Institute for Sustainable
Community Development and its partners.
The future success for these initiatives is clearly challenged, but not insurmountable. It is studies like
these that further shed light on the needs and opportunities of the disadvantaged in a way that better
guarantees that our time, energy, knowledge, and scarce financial resources are spent wisely.
The Bremer Foundation is to be congratulated for the rare insight and generosity it continually
exhibits in that struggle.
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APPENDICES: R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Amy Andersen

Address: 216 Gibbs Street, Prescott WI 54021
Phone: 715-441-4317

Date of Assessment: June 7, 2013

Home and Lot Description: Built 1985; Slabon-grade, lofted with clerestory windows and
attached garage; 1344 conditioned square feet;
lot size (approx) 50’ street frontage, 80’ deep.
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: St. Croix Gas

West CAP Weatherized (Y/N and date): Yes -New Furnace and Water Heater 2/16/2012

Post-Weatherization Results: Significant decrease in utility expenses over previous mechanicals.
Current HVAC / Mechanicals and Electrical Equipment: 92% efficient condensing forced air
furnace, ducted throughout home; Power-vented 40 gallon natural gas furnace, .65 Ef.

Property Condition Report/Homeowner Concerns: due to foundation settling and cracking,
homeowner reports multiple non operable windows, drafty and malfunctioning doors and windows,
multiple plumbing leaks and rotted exterior framing members (principally due to storm damage and
improperly flashed deck ledger); interior mold and moisture issues (slab cracks under carpeting;
improperly vented range hood).
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

R OOF WITH S OUTHERN E XPOSURE

V IEW TO THE S OUTH

Solar Access and Shade Report:

Roof Area Suitable for Panel Mount: 432 sq. ft.
Southern Exposure: 128º
Tilt: 20º

20

Annual Solar Exposure: 48% annual (poor); 60% May-October; 25% November-April. *note that
many incentive programs require no more than 10% obstruction in southern exposure.

Area Suitable for Ground-mounted Panels: None. Limited Lawn area, heavily landscaped, and room
for dogs makes a fenced in, ground mount solar array infeasible.

21

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR

Rank: 3

Assessment, Potential and Recommendations: there is limited potential for adding glazing to the
South facing portion of the home – much of the southern exposure is blocked by shade trees and the
garage; one potential location would be to replace the three street facing windows with energy
efficient, operable models that could be used to gain solar heat in the winter, when shade trees have
dropped their leaves, and store heat in the slab (consider removing carpet in living room to facilitate
solar heat gain.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 1

Assessment, Potential and Recommendations: Solar potential on this site is low. With very little
un-obstructed southern exposure from the roof, and questionable structural integrity of the roof.
Judging by the results of the solar pathfinder, ROI on this investment would be minimal.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed kW
of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy and
site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com. Solar Photovoltaic systems are generally installed at a cost of $4-$6 per
installed watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on residential
structures.

SOLAR HOT WATER
Rank: 1
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Assessment, Potential and Recommendations: With limited solar potential, and with a relatively
low hot water demand, ROI on this investment would be minimal. The high efficiency natural gas hot
water heater is operating efficiently, and well within its serviceable life. In addition, the already
cramped utility/laundry closet may not accommodate a large solar holding tank.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR

Rank: 1

P OTENTIAL S OLAR F URNACE L OCATION

Assessment, Potential and Recommendations: Solar Hot Air “furnaces” can be ducted or directly
vented into the conditioned space. There is limited potential for a solar gain on the NE corner of the
building, if directly vented into the lofted space above.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 2

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home – with heads in the main living space and in the lofted living space;
however, replacing the old air conditioning unit with a high efficiency model would marry well with
the existing ducted air handler in conditioning the largely open floor-plan space.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS
Rank: 0

Assessment, Potential and Recommendations: with limited space on the lot, a vertical well could
be considered, and tie into the existing ducted air handler. ROI on geothermal for a small load will
likely be minimal.

Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for geothermal
systems; homes must be qualified under the Home Performance with ENERGY STAR program, Focus
New Homes program, or previously met other Focus program qualifications.
http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 0
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Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.753°
Longitude: -92.797°, average annual wind speeds can be expected to fall into a low production
category of: 4.2 meters/second. See charts, below.

Recommendations: With a location among dense development, ad a small city lot, the potential for
wind power generation on this site is very limited. Further, limited wind speeds/production potential
may hinder ROI on this investment compared to other recommendations. It is recommended that a
minimum average wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by
2.236) to make wind turbine installation profitable. Special consideration must be made for overhead
power lines and tower siting to minimize electrical runs and maximize wind capture potential.
Rebates, Incentives and Financing: n/a

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 0

Assessment, Potential and Recommendations: With a very limited fuel resource on the lot, a wood
burning or pellet stove would not be cost effective when compared to the current natural gas furnace.
Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax.

24

25

26

27

28

R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Jayme Bakkstuen

Address: 206 Faye Street, Star Prairie WI 54026
Phone: 651-795-8844

Date of Assessment: June 5, 2013

Home and Lot Description: Built 1970s, Single
Story home, 1,008 conditioned square feet ; city
lot.
Electric Utility Provider: Xcel

Natural Gas / Propane / Fuel Oil Provider: WE Energies
(Natural Gas)

West CAP Weatherized (Y/N and date): Installed Condensing Natural Gas Furnace and Power
Vented Water Heater
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: Condensing Natural Gas Furnace and
Power Vented Water Heater; Heat recovery ventilation system.

Property Condition Report/Homeowner Concerns: Natural Gas Heat (formerly electric).
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

V IEW FROM BACKYARD , ROOF PITCHES EAST .

S OUTH FACING WALL .

Solar Access and Shade Report:

Roof Area Suitable for Panel Mount: none; wall mount, 140 square feet, lightly shaded by backyard
trees.
Area Suitable for Ground-mounted Panels: None (setbacks).
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 2

Assessment, Potential and Recommendations: There is approximately 140 square feet of South
facing wall on which to add glazing. Minimal thermal mass capacity, but heat would be distributed
through the home through existing furnace/ductwork.

Rebates, Incentives and Financing: Income-eligible St. Croix County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Ruth Rosenow
at Chippewa County Housing Authority for more information: 715-726-7933 x8

SOLAR PHOTOVOLTAICS
Rank: 3

Assessment, Potential and Recommendations: Solar potential on the home’s roof is poor, but
South facing wall mount is relatively unobstructed. Wall mount systems (90º pitch) are not as
effective as pitched systems, but installation would be simplified and accessible. Note that Solar
Photovoltaic systems are generally installed at a cost of $4-$6 per installed watt ($4,000-$6,000 per
kilowatt) and generally range in size from 2kW-7kW on residential structures.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 3

Assessment, Potential and Recommendations: Solar potential on the home’s roof is poor, but
South facing wall mount is relatively unobstructed. Wall mount systems (90º pitch) are not as
effective as pitched systems, but installation would be simplified and accessible. A roof mounted, West
facing system is also a possibility.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy offset by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 3

Assessment, Potential and Recommendations: A small, wall mounted solar furnace could be placed
on South facing wall of the home, and be ducted into the adjacent room. For a small home, a solar
furnace could offer significant reductions in heating load.
31

Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 0

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home – with heads in the main living space and in the lofted living space;
without an expressed need from homeowners to improve any comfort issues or problem areas in the
house – the need for a “Mini-Split” system is minimal.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 1

Assessment, Potential and Recommendations: On a small city lot, only a vertical ground source
well could be dug in and tied into the existing furnace system. While this may be technically possible,
further testing of the soil conditions/bedrock will be required. Further, ground source heat pump
equipment takes up significant room in an already crowded mechanical room.

Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps;
additionally, Pierce Pepin Electric Cooperative offers an incentive for ground and air source heat
pumps at a rate of $150/ton. Equipment must meet efficiency standards, and be installed within 2013.
See their website for more information: http://www.piercepepin.com/node/72

SMALL WIND TURBINE POTENTIAL
Rank: 0

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.971°
Longitude: -92.370°, average annual wind speeds can be expected to fall into a low production
category of: 4.6 meters/second. See charts, below.

Recommendations: Limited space and limited wind speeds/production potential may hinder ROI on
this investment compared to other recommendations. It is recommended that a minimum average
32

wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make wind
turbine installation profitable. Special consideration must be made for overhead power lines, city
setbacks and tower siting to minimize electrical runs and maximize wind capture potential.

Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 0

Assessment, Potential and Recommendations: No on site fuel source.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Jasmine Botz

Address: 909 Hwy 63 Baldwin, WI 54002
Phone: 651-268-7161

Date of Assessment: June 26, 2013

Home and Lot Description: Original Home built
early 1900’s; addition 2 stories on
basement/cellar; shed roofed additions on
crawlspaces. ~1,710 conditioned square feet; lot
size (approx) 2.5 Acres; 2 outbuildings on
property.
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date): Yes.

Post-Weatherization Results: More efficient furnace added to replace hydronic heat.

Current HVAC / Mechanicals and Electrical Equipment: Propane Furnace and Electric Hot Water
Heater.

Property Condition Report/Homeowner Concerns: Hot/Cold upper story bedrooms; homeowner
has a used central air condenser but does not have the resources to connect currently.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Provided By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

M ODERATELY SHAD ED SHED ROOF WITH GOOD
SOUTH ERN EXPOSURE ; STURDY FRAM ING , POTEN TIAL
FOR PV, H OT W ATER OR T HERMAL MODERATE .

O UTBUILDING ROOF WITH UNOBSTRUCTED
SOUTHERN EXPOSURE . R OOF REINFORCEMENT AND
A TRENCHED RUN TO HOME REQUIRED , APPROX . 60
YARDS FROM HOME .
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Solar Pathfinder Results:

F IGURE 1: S OUTH FACING SHED ROOF OFF OF HOME .
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F IGURE 2: R OOF OF OUTBUILDING ; APPROXIMATELY 170 º OF DUE S OUTH

Roof Area Suitable for Panel Mount: none (currently obstructed, see Figure 1 above).
Southern Exposure (azimuth): 170º (Outbuilding)
Tilt: 35º (Outbuilding)

Annual Solar Exposure: (Outbuilding Shed Roof, Figure 2 above) 94% annual; 96% May-October;
90% November-April. *note that many incentive programs require no more than 10% obstruction in
southern exposure.

Area Suitable for Ground-mounted Panels: Ground-mount potential in back yard, similar to Figure
2, above.
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 2

Assessment, Potential and Recommendations: A moderately shaded Southern exposure leaves
little opportunity for additional solar heat gain from South facing glazing.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 4

Assessment, Potential and Recommendations: Solar potential on the outbuildings or ground
mounted in the back yard of the home is very high, with almost completely un-obstructed Southern
exposure. Either location could accommodate 4-6kW array, but would require a long ~60 yard
trenched run to the home. Note that Solar Photovoltaic systems are generally installed at a cost of $4$6 per installed watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on
residential structures.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 1

Assessment, Potential and Recommendations: Solar potential on the home’s roof is very low, with
mostly obstructed southern exposure from the roof.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 1

Assessment, Potential and Recommendations: Given shading of the South side of the home, solar
furnace potential would be hindered on this home. There is wall space available for the solar collector,
and a solar furnace could be a viable option for supplemental heat, should the lot be cleared.
Rebates, Incentives and Financing: n/a
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AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4*

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, especially in rooms/areas that are prone to temperature fluctuations
(i.e., the upper floor bedrooms). Air to Air heat pumps, in addition to providing efficient cooling, could
be used to provide supplemental heat in the shoulder seasons. *Because the homeowner has a new
furnace and access to a relatively efficient and serviceable condensing unit, installing central air in the
existing unit may be a more cost effective option up front.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 4*

Assessment, Potential and Recommendations: with ample space on the lot, a horizontal ground
source well could be dug in and tied into the existing furnace system. While it may be possible, further
testing of the soil conditions/bedrock will be required. Location of existing well and septic system will
also need to be considered. *ROI on such an investment would need to be weighed against the
serviceable lifespan of the newly installed furnace, as well as the upfront cost of a ground source
system. It is unlikely a good investment on this home.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.971°
Longitude: -92.370°, average annual wind speeds can be expected to fall into a low production
category of: 4.6 meters/second. See charts, below.

Recommendations: Limited space and limited wind speeds/production potential may hinder ROI on
this investment compared to other recommendations. It is recommended that a minimum average
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wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make wind
turbine installation profitable. Special consideration must be made for overhead power lines, city
setbacks and tower siting to minimize electrical runs and maximize wind capture potential.

Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 3

Assessment, Potential and Recommendations: Marrying a High Efficiency wood boiler to the
existing air handler and ductwork can provide an economical primary heat source using wood
harvested on site. High Efficiency models range in price from $5,000 - $10,000, and outdoor models
require trenching and line charges as well. Homeowner should be aware of and capable of
maintaining a woodlot, and expect to lay up 4-8 cords of wood for the furnace/heating season (for this
particular site, that would mean harvesting wood off of the property).

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Kelly Brown

Address: W215 W Cleveland Street Spring Valley WI 54767
Phone: 715-778-5412

Date of Assessment: June 26, 2013

Home and Lot Description: Original Home built early 1900’s;

2 stories on basement/cellar; Addition added over crawlspace.
1184 conditioned square feet; lot size (approx) double city lot.
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Wisconsin Energy
West CAP Weatherized (Y/N and date): Yes.

Post-Weatherization Results: More efficient furnace, insulation added to R-50, refrigerator, lighting,
etc.
Current HVAC / Mechanicals and Electrical Equipment: Natural Gas Furnace and Atmospherically
Vented Natural Gas Hot Water Heater.

Property Condition Report/Homeowner Concerns: Hot/Cold addition, especially floor (WestCAP
insulated); High water bills; consistently back-drafting water heater that extinguishes pilot; very
interested in removing several trees from the premises.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.

A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
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Ratings Provided By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

M ODERATELY SHADED ROOF AND WALL ON
ADDITION , SOUTH FACING ; GOOD CANDIDATES FOR
SOLAR THERMAL ( HOT AIR ) HEAT IF TREES

P OTENTIAL GROUND MOUNT LOCATION NEXT TO
ROAD (H WY 29); SET BACK AND FRONTAGE ISSUES
WOULD NEED EXPLORATION ; DEEP VALLEY MAY
OBSTRUCT WINTER SOLAR POTENTIAL .

Solar Pathfinder Results:

F IGURE 1: S OUTH FACING WALL OF ADDITION ; T REES /O BSTRUCTIONS SUBJECT TO CLEARING .
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F IGURE 2: R OADSIDE G ROUND - MOUNT .

Roof Area Suitable for Panel Mount: none (currently obstructed, see Figure 1 above).
Southern Exposure (azimuth): n/a

Tilt: n/a

Annual Solar Exposure: (Roadside Ground Mount) 53% annual; 41% May-October; 70% NovemberApril. Subject to clearing of trees; note that hillside adjacent may affect solar access in Winter months.
*note that many incentive programs require no more than 10% obstruction in southern exposure.
Area Suitable for Ground-mounted Panels: Roadway frontage, (Figure 2, above).
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 2

Assessment, Potential and Recommendations: A heavily shaded Southern exposure leaves limited
opportunity for additional solar heat gain from South facing glazing; however, this could change as
shade trees are removed. Replacing rotting windows with more energy efficient models could have a
limited effect on comfort and efficiency.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 2

Assessment, Potential and Recommendations: Solar potential for a ground mounted array along
the highway is moderate (subject to the removal of trees. Other obstructions to installation include
running a trench across a roadway/secondary street and to the home (approximately 60 yards). Note
that Solar Photovoltaic systems are generally installed at a cost of $4-$6 per installed watt ($4,000$6,000 per kilowatt) and generally range in size from 2kW-7kW on residential structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 1

Assessment, Potential and Recommendations: Solar potential on the home’s roof is very low, with
mostly obstructed southern exposure from the roof.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 2

Assessment, Potential and Recommendations: Given shading of the South side of the home, solar
furnace potential would be hindered on this home, unless shade trees were dealt with. There is wall
space available for the solar collector, and a solar furnace could be a viable option for supplemental
heat in the notoriously cold addition.
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Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 3*

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, especially in rooms/areas that are prone to temperature fluctuations
(i.e. the living room in the addition). Air to Air heat pumps, in addition to providing efficient cooling,
could be used to provide supplemental heat in the shoulder seasons. Rebates, Incentives and
Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 1

Assessment, Potential and Recommendations: because of such limited lot size, geothermal heat
would not be a viable option for this location.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.885°
Longitude: -92.239°, average annual wind speeds can be expected to fall into a low production
category of: 4.6 meters/second. See charts, below.

Recommendations: Although there is space available for a wind turbine, limited wind
speeds/production potential may hinder ROI on this investment compared to other
recommendations. It is recommended that a minimum average wind speed of 12-14 mph be achieved
(convert m/s – mph by multiplying by 2.236) to make wind turbine installation profitable. Special
consideration must be made for overhead power lines and tower siting to minimize electrical runs
and maximize wind capture potential.
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Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 1

Assessment, Potential and Recommendations: Given the small lot size and lack of a wood source, a
wood stove/furnace is not a viable/affordable option for this home. High Efficiency models range in
price from $5,000 - $10,000, and outdoor models require trenching and line charges as well.
Homeowner should be aware of and capable of maintaining a woodlot, and expect to lay up 4-8 cords
of wood for the furnace/heating season (for this particular site, that would mean harvesting wood off of
the property).
Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Paula Hampton

Address: 180 County Road NN; Spring Valley WI 54767
Phone: 715-928-0781

Date of Assessment: May 22, 2013

Home and Lot Description: Built 2000,
Partially Earth Sheltered single level walkout.
1,100 conditioned square feet; lot size (approx)
10 Acres
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date): Yes.
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: Atmospherically/Induced Draft Vented
Propane Forced Air Furnace, Electric Hot Water Heater.

Property Condition Report/Homeowner Concerns: Homeowner mobility concerns.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.

A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
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Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

Solar Pathfinder Results:

R OOF WITH N ORTHERN E XPOSURE ( NOTE : PARTIALLY
EARTH SHELTERED ). S OUTHERN R OOF E QUIVALENT .

Roof Area Suitable for Panel Mount: 704 square feet (house); 880 square feet (pole shed).

Southern Exposure (azimuth): 175º of due south
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Tilt: 20º

Annual Solar Exposure: 99% annual; 99% May-October; 100% November-April. *note that many
incentive programs require no more than 10% obstruction in southern exposure.
Area Suitable for Ground-mounted Panels: Roof Mount Preferred;

Note: Solmetric results for wall mounted solar furnace and/or passive solar glazing included in full
report – area too small to add significant glazing or solar furnace.

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 4

Assessment, Potential and Recommendations: Glazing could be added to South facing wall to
increase solar gain in winter. Thermal mass in the floor slab allows for significant heat gain; Caution:
without deep eave overhangs, passive solar can contribute to overheating in Summer months; care
should be taken to properly shade South facing windows.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 5

Assessment, Potential and Recommendations: Solar potential on the homes roof is very high, with
almost completely un-obstructed southern exposure from the roof. Roof structure is capable of
carrying panel and wind loads, and the home provides 704 square feet of surface are for panel
mounts. The pole shed could accommodate additional panel mounts (880 square feet). Note that
Solar Photovoltaic systems are generally installed at a cost of $4-$6 per installed watt ($4,000-$6,000
per kilowatt) and generally range in size from 2kW-7kW on residential structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed kW
of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy and
site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 4

Assessment, Potential and Recommendations: Solar potential on the homes roof is very high, with
mostly un-obstructed southern exposure from the roof. Depending on demand/hot water usage, Solar
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DHW can significantly reduce water heating expenses (when used to supplement, preheat or replace
an electric tank-type hot water heater).
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 3

Assessment, Potential and Recommendations: A wall mounted solar furnace could replace South
facing glazing and contribute to lower energy costs for heating in Winter; (ROI for increased glazing
may be higher in this case, see “Passive Solar, above). Solar furnace may need to be directly ducted
into the adjoining room.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, especially in rooms/areas that are prone to temperature fluctuations
(where window/wall mounted A/C units are currently installed. Air to Air heat pumps, in addition to
providing efficient cooling, could be used to provide supplemental heat in the shoulder seasons.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 4

Assessment, Potential and Recommendations: with ample space on the lot, a vertical ground
source well could be dug in and tied into the existing furnace system. While it may be possible, further
testing of the soil conditions/bedrock will be required. Location of existing well and septic system will
also need to be considered.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 3

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.885°
Longitude: -92.239°, average annual wind speeds can be expected to fall into a low production
category of: 4.6 meters/second. See charts, below.
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Recommendations: Although there is space available for a wind turbine, limited wind
speeds/production potential may hinder ROI on this investment compared to other
recommendations. It is recommended that a minimum average wind speed of 12-14 mph be achieved
(convert m/s – mph by multiplying by 2.236) to make wind turbine installation profitable. Special
consideration must be made for overhead power lines and tower siting to minimize electrical runs
and maximize wind capture potential.
Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 2

Assessment, Potential and Recommendations: Marrying a High Efficiency wood boiler to the
existing air handler and ductwork can provide a an economical primary heat source using wood
harvested on site. High Efficiency models range in price from $5,000 - $10,000, and outdoor models
require trenching and line charges as well. Homeowner should be aware of and capable of
maintaining a woodlot, and expect to lay up 4-8 cords of wood for the furnace/heating season.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Danica and Brandon Hanson

Address: 209 3rd Street, Star Prairie WI 54026
Phone: 715-441-2928

Date of Assessment: May 25, 2013

Home and Lot Description: Built 1981, Split
Level Walk Out, 2,300 conditioned square feet ;
½ acre lot.
Electric Utility Provider: Xcel

Natural Gas / Propane / Fuel Oil Provider: WE Energies
(Natural Gas)

West CAP Weatherized (Y/N and date): Installed Condensing Natural Gas Furnace and Power
Vented Water Heater
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: New Condensing Natural Gas Furnace and
Power Vented Water Heater

Property Condition Report/Homeowner Concerns: High hot water usage; space is a factor in
equipment install decisions.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

R OOF WITH S OUTHERN E XPOSURE . N OTE CHIMNEY AS
SHADING ISSUE .

Solar Access and Shade Report:

F IGURE 3 S OUTH H OME R OOF

Roof Area Suitable for Panel Mount: ~500 square feet (South facing home roof with garage roof
overframed; note chimney shading issue, picture above).
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Area Suitable for Ground-mounted Panels: Roof well oriented.

Note: Solar assessment for solar hot air furnace for garage was also completed for this property. See
attached report.

76

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 0

Assessment, Potential and Recommendations: There is not sufficient wall space to add glazing to
South facing wall (attached garage on South face).

Rebates, Incentives and Financing: Income-eligible St. Croix County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Ruth Rosenow
at Chippewa County Housing Authority for more information: 715-726-7933 x8

SOLAR PHOTOVOLTAICS
Rank: 5

Assessment, Potential and Recommendations: Solar potential on the home’s roof is good, with
largely unobstructed South facing exposure. Roof structure is capable of carrying panel and wind
loads, and provides nearly 500 square feet of space for panel mounts. Note that the chimney could
cause shading issues. Note that Solar Photovoltaic systems are generally installed at a cost of $4-$6
per installed watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on
residential structures.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 4

Assessment, Potential and Recommendations: Solar potential on the home’s roof is good, with a
mostly un-obstructed South facing exposure. Demand for hot water in a large family is typically high,
and Solar DHW can significantly reduce water heating expenses (when used to supplement, preheat
or replace an electric tank-type hot water heater).
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
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Rank: 2-3

Assessment, Potential and Recommendations: A small wall mounted solar furnace could be placed
on South facing wall of the garage and be ducted into the home through insulated duct work (note
that bushes would need to be removed or cut back).. Solar furnaces can contribute to lower energy
costs for heat in Winter.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS

Rank: 4

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, with “heads” distributed throughout the home and cool (or provide
supplemental heat) to each zone; however, replacing the old air conditioning unit with a high
efficiency model would marry well with the existing ducted air handler.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 1

Assessment, Potential and Recommendations: With moderate space available on the lot, a vertical
ground source well could be dug in and tied into the existing furnace system. While this may be
technically possible, further testing of the soil conditions/bedrock will be required. Further, ground
source heat pump equipment takes up significant room in an already crowded mechanical room.

Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps;
additionally, Pierce Pepin Electric Cooperative offers an incentive for ground and air source heat
pumps at a rate of $150/ton. Equipment must meet efficiency standards, and be installed within 2013.
See their website for more information: http://www.piercepepin.com/node/72

SMALL WIND TURBINE POTENTIAL
Rank: 1
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Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.198°
Longitude: -92.537°, average annual wind speeds can be expected to fall into a low production
category of: 4.4 meters/second. See charts, below.

Recommendations: Limited space and limited wind speeds/production potential may hinder ROI on
this investment compared to other recommendations. It is recommended that a minimum average
wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make wind
turbine installation profitable. Special consideration must be made for overhead power lines and
tower siting to minimize electrical runs and maximize wind capture potential.
Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 0

Assessment, Potential and Recommendations: No on site fuel source.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Barbara Hegge

Address: 1070 192nd Avenue, New Richmond, WI 54017
Phone: 715-246-6162

Date of Assessment: June 26, 2013

Home and Lot Description: Original Home built
mid 1900’s; addition 1970’s as garage addition,
converted to conditioned living space. 2 stories
on basement; addition on slab. ~1,710
conditioned square feet; lot size (approx) 10
Acres
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date): Yes.

Post-Weatherization Results: More efficient furnace; added insulation makes a marked difference in
energy usage.

Current HVAC / Mechanicals and Electrical Equipment: Propane Furnace and Propane Hot Water
Heater.

Property Condition Report/Homeowner Concerns: Homeowner mobility concerns and
respiratory issues related to COPD; Moisture and Mold in basement – dehumidification recommended
but not affordable; very limited fixed income.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Provided By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

Solar Pathfinder Results:

H EAVILY SHADED LOT WITH VERY LIMITED S OUTHERN
E XPOSURES . S LAB ON GRADE ADDITION SERVED BY SEPARATE
PROPANE WALL MOUNT FURNACE ; V IEW OF S OUTH FACING
WALL .

Roof Area Suitable for Panel Mount: None, heavily shaded.
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Southern Exposure (azimuth): n/a

Tilt: n/a

Annual Solar Exposure: 89% annual; 89% May-October; 90% November-April. *note that many
incentive programs require no more than 10% obstruction in southern exposure.
Area Suitable for Ground-mounted Panels: Ground mount potential in front yard.

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 1

Assessment, Potential and Recommendations: Heavily shaded southern exposure would require
extensive tree removal and may result in summer heat gain issues.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 3

Assessment, Potential and Recommendations: Solar potential in the front yard of the home is high,
with almost completely un-obstructed southern exposure. Front yard could accommodate 4-6kW of
solar panels, with a short, 20 yard run to the home; some obstructions could hinder trenching,
including a deck and concrete pad (former driveway). Note that Solar Photovoltaic systems are
generally installed at a cost of $4-$6 per installed watt ($4,000-$6,000 per kilowatt) and generally
range in size from 2kW-7kW on residential structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 1

Assessment, Potential and Recommendations: Solar potential on the home’s roof is very low, with
mostly obstructed southern exposure from the roof.
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Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 1

Assessment, Potential and Recommendations: Given heavy shading of the entire South side of the
home, solar furnace potential would be seriously hindered. There is wall space available for the solar
collector, and a solar furnace could be a viable option for supplemental heat, should the lot be cleared
of obstructions,
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 2

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, especially in rooms/areas that are prone to temperature fluctuations
(i.e., where window/wall mounted A/C units are currently installed). Air to Air heat pumps, in
addition to providing efficient cooling, could be used to provide supplemental heat in the shoulder
seasons. Note that the dehumidification effect from these units is less than that of a traditional central
air unit, and with an already unaffordable electrical bill, introducing another electrical appliance
would further tax the homeowner.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 3

Assessment, Potential and Recommendations: with ample space on the lot, a vertical ground
source well could be dug in and tied into the existing furnace system. While it may be possible, further
testing of the soil conditions/bedrock will be required. Location of existing well and septic system will
also need to be considered. ROI on such an investment would need to be weighed against the
serviceable lifespan of the newly installed furnace.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters and approximate coordinates of
Latitude: 44.971° Longitude: -92.370°, average annual wind speeds can be expected to fall into a low
production category of: 4.6 meters/second. See charts, below.
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Recommendations: Limited space and limited wind speeds/production potential may hinder ROI on
this investment compared to other recommendations. It is recommended that a minimum average
wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make wind
turbine installation profitable. Special consideration must be made for overhead power lines, city
setbacks and tower siting to minimize electrical runs and maximize wind capture potential.
Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 3

Assessment, Potential and Recommendations: Marrying a High Efficiency wood boiler to the
existing air handler and ductwork can provide a an economical primary heat source using wood
harvested on site. High Efficiency models range in price from $5,000 - $10,000, and outdoor models
require trenching and line charges as well. Homeowner should be aware of and capable of
maintaining a woodlot, and expect to lay up 4-8 cords of wood for the furnace/heating season.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Russell Peters

Address: 574 River Road Hudson WI

Phone:

Date of Assessment: May 21, 2013

Home and Lot Description: 100+ Years Old
home over cellar, peaked roof with hipped
addition, 1063.5 main floor conditioned square
feet; lot size (approx) 10 acres. Pole Barn on
Property.
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date):
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: Electric Hot Water Heater and New HE
propane furnace.

Property Condition Report/Homeowner Concerns: considering building a new home adjacent to
old.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

Note: Home roof not suitable for Solar Installation due to shading.

P OLE S HED R OOF WITH S OUTHERN E XPOSURE

P OLE S HED F RAMING M EMBERS – A CCESS FOR
R EINFORCEMENT AND W IRING .

Solar Access and Shading Report:

Roof Area Suitable for Panel Mount: (Pole Barn) 1071 sq. ft.

Southern Exposure (azimuth): 175º
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Tilt: 20º

Annual Solar Exposure: 84% annual (moderate); 89% May-October; 74% November-April. *note
that many incentive programs require no more than 10% obstruction in southern exposure.
Area Suitable for Ground-mounted Panels: n/a

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 1

Assessment, Potential and Recommendations: there is a limited possibility for increasing the
passive solar gain in this home. With a possibility to improve glazing and trap and store some heat in
furnishings, but with a low overall solar potential, it is not the most highly recommended
improvement.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 1

Assessment, Potential and Recommendations: Solar potential on the home is low, with very little
un-obstructed southern exposure from the roof, and questionable structural integrity; however, there
is higher potential for solar incentive on the Pole Barn roof. Well oriented to the south and with lots of
usable square footage, short trenching runs for electrical and minimal bracing, solar installation on
the Pole Barn roof may be feasible. Installation would be aided by short runs to the home (66 ft) and
to the meter (35 ft). Note that Solar Photovoltaic systems are generally installed at a cost of $4-$6 per
installed watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on residential
structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 0

Assessment, Potential and Recommendations: With limited solar potential, and with structural
integrity issues on the roof, ROI on a Solar DHW system would be minimal.
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Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 0

Assessment, Potential and Recommendations: With limited solar potential, opportunities for a
Solar Hot Air system are very limited.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, as the home is currently without air conditioning. Air to Air heat
pumps, in addition to providing efficient cooling, could be used to provide supplemental heat in the
shoulder seasons.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 0

Assessment, Potential and Recommendations: with ample space on the lot, a horizontal ground
source well could be dug in and tied into the existing ducted air handler. With an efficient furnace
already installed, ROI on geothermal for a small load will likely be minimal.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 2

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 45.030°
Longitude: -92.683°, average annual wind speeds can be expected to fall into a low production
category of: 4.4 meters/second. See charts, below.

99

Recommendations: Although Wind there may be available space for a wind tower on the property,
limited wind speeds/production potential on the site may hinder ROI on this investment compared to
other recommendations. It is recommended that a minimum average wind speed of 12-14 mph be
achieved (convert m/s – mph by multiplying by 2.236) to make wind turbine installation profitable.
Special consideration must be made for overhead power lines and tower siting to minimize electrical
runs and maximize wind capture potential. (Note: wind power certainly seems to have worked in
generations past for water-pumping purposes)!
Rebates, Incentives and Financing: currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 3

Assessment, Potential and Recommendations: Marrying a High Efficiency wood boiler to the
existing air handler and ductwork /hydronic registers/ hydronic in floor heat can provide a an
economical primary heat source using wood harvested on site. High Efficiency models range in price
from $5,000 - $10,000, and outdoor models require trenching and line charges as well. Homeowner
should be aware of and capable of maintaining a woodlot, and expect to lay up 4-8 cords of wood for
the furnace/heating season.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Rose and Jonathan Pluth

Address: 600 Franklin Street, Baldwin WI 54002
Phone: 715-688-6799

Date of Assessment: June 5, 2013

Home and Lot Description: Built 1978, Single
Story home, 1,056 conditioned square feet ; city
lot.
Electric Utility Provider: Xcel

Natural Gas / Propane / Fuel Oil Provider: WE Energies
(Natural Gas)

West CAP Weatherized (Y/N and date): Installed Condensing Natural Gas Furnace and Power
Vented Water Heater
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: New Condensing Natural Gas Furnace and
Power Vented Water Heater

Property Condition Report/Homeowner Concerns: Home is for sale.

Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

Solar Pathfinder Results:

V IEW FROM BACKYARD , HIGHLIGHTING OBSTRUCTIONS TO
R OOF WITH S OUTHERN E XPOSURE .

F IGURE 4 S OUTH H OME R OOF

Roof Area Suitable for Panel Mount: ~400 square feet on roof, heavily shaded by street trees.
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Area Suitable for Ground-mounted Panels: None.
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 1

Assessment, Potential and Recommendations: There is approximately 220 square feet of South
facing wall on which to add glazing. Minimal thermal mass capacity, but heat could be distributed
through the home through existing furnace/ductwork.

Rebates, Incentives and Financing: Income-eligible St. Croix County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Ruth Rosenow
at Chippewa County Housing Authority for more information: 715-726-7933 x8

SOLAR PHOTOVOLTAICS
Rank: 0

Assessment, Potential and Recommendations: Solar potential on the home’s roof is poor, with
largely obstructed South facing exposure.

Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 0

Assessment, Potential and Recommendations: Solar potential on the home’s roof is poor, with
largely obstructed South facing exposure.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 0

Assessment, Potential and Recommendations: A small wall mounted solar furnace could be placed
on South facing wall of the home, and be ducted into the adjacent room. With heavy shading, the
furnace would not perform up to capacity and ROI would be adversely affected.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4
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Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home – with heads in the main living space and in the lofted living space;
without an expressed need from homeowners to improve any comfort issues or problem areas in the
house, the need for a “Mini-Split” system is minimal.

Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 1

Assessment, Potential and Recommendations: On a small city lot, a vertical ground source well
could be dug in and tied into the existing furnace system. While this may be technically possible,
further testing of the soil conditions/bedrock will be required. Further, ground source heat pump
equipment takes up significant room in an already crowded mechanical room.

Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps;
Pierce Pepin Electric Cooperative offers an incentive for ground and air source heat pumps at a rate of
$150/ton. Equipment must meet efficiency standards, and be installed within 2013. See their website
for more information: http://www.piercepepin.com/node/72

SMALL WIND TURBINE POTENTIAL
Rank: 0

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.971°
Longitude: -92.370°, average annual wind speeds can be expected to fall into a low production
category of: 4.6 meters/second. See charts, below.

Recommendations: Limited space and limited wind speeds/production potential may hinder ROI on
this investment compared to other recommendations. It is recommended that a minimum average
wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make wind
turbine installation profitable. Special consideration must be made for overhead powerlines, city
setbacks and tower siting to minimize electrical runs and maximize wind capture potential.
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Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 0

Assessment, Potential and Recommendations: No on site fuel source.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Warren Quade

Address: 6904 County Road F Prescott, WI 54021
Phone: 651-226-3863

Date of Assessment: May 21, 2013

Home and Lot Description: Built 1975,
Addition added 2004, split level walk out; 5,880
conditioned square feet; lot size (approx) XX’
street frontage, XX’ deep.
Electric Utility Provider: Xcel Energy

Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date): Yes

Post-Weatherization Results: Added condensing boiler and hot water heater.

Current HVAC / Mechanicals and Electrical Equipment: Power-vented Propane Hot Water Heater,
condensing propane hot water boiler.

Property Condition Report/Homeowner Concerns: Interested in geothermal options.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.

A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
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Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

R OOF /W ALL WITH S OUTHERN E XPOSURE

Solar Access and Shade Report:

F IGURE 5: F RONT Y ARD - T RACKING P ANEL (G ROUND M OUNT )
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F IGURE 6S OUTH FACING R OOF (PV OR H OT W ATER ) – 480 SQUARE FEET

F IGURE 7 S OUTH F ACING S IDE W ALL (S OLAR H OT A IR ) – 200 SQUARE FEET

RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
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Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 3

Assessment, Potential and Recommendations: With 200 square feet of South facing wall and deep,
4’ overhangs, considerable glazing could be added to increase solar gain in winter. A lack of thermal
mass for storage could be partially addressed with flooring choices or furnishings.
Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 4

Assessment, Potential and Recommendations: Solar potential on the homes roof is moderately
high, with mostly un-obstructed southern exposure from the roof. The vaulted interior ceilings are
sound and should support panel and wind loads, and provide 480 square feet of surface are for panel
mounts. Solar potential for ground mount is significantly lower due to excessive shading. Note that
Solar Photovoltaic systems are generally installed at a cost of $4-$6 per installed watt ($4,000-$6,000
per kilowatt) and generally range in size from 2kW-7kW on residential structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER

Rank: 4

Assessment, Potential and Recommendations: Solar potential on the homes roof is moderately
high, with mostly un-obstructed southern exposure from the roof. The vaulted interior ceilings are
sound and should support panel and wind loads, and provide 480 square feet of surface are for panel
mounts – but would be complicated by a long run from panel to utility room. Solar Hot Water for use
in pool heating (roof or ground mount) might also be considered, as open pools are extremely energy
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intensive. Installing a pool cover is another effective way to reduce standby/evaporative losses with
pool heating.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 4

Assessment, Potential and Recommendations: With 200 square feet of South facing wall and deep,
4’ overhangs, a solar hot air furnace could be added to increase solar gain in winter. Solar furnace may
need to be directly ducted into the adjoining room, as current HVAC is un-ducted.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4

Assessment, Potential and Recommendations: a ductless “mini-split” system could serve a zoned
cooling function for this home, especially in rooms/areas that are prone to temperature fluctuations
(where window/wall mounted A/C units are currently installed. Air to Air heat pumps, in addition to
providing efficient cooling, could be used to provide supplemental heat in the shoulder seasons.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 4

Assessment, Potential and Recommendations: with ample space on the lot, a vertical ground
source well could be dug in and tied into the existing boiler system. While it may be possible, further
testing of the soil conditions/bedrock will be required.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.790°
Longitude: -92.765°, average annual wind speeds can be expected to fall into a low production
category of: 4.4 meters/second. See charts, below.

121

Recommendations: Without clear lot space for erecting a tower, a small wind turbine will likely be
out of the question for this home. Limited wind speeds/production potential on the site may hinder
ROI on this investment compared to other recommendations. It is recommended that a minimum
average wind speed of 12-14 mph be achieved (convert m/s – mph by multiplying by 2.236) to make
wind turbine installation profitable. Special consideration must be made for overhead power lines
and tower siting to minimize electrical runs and maximize wind capture potential.

Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: Already Installed

Assessment, Potential and Recommendations: Already Installed.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.
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R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Vicky Radle

Address: N1105 County Road CC, Maiden Rock WI 54750
Phone:

Date of Assessment: May 23, 2013

Home and Lot Description: Built 1930s, Story
and a Half cottage. 1,300 conditioned square feet
plus partial basement; lot size (approx) >20
Acres

Electric Utility Provider: Pierce Pepin Electric Cooperative
Natural Gas / Propane / Fuel Oil Provider: Propane
West CAP Weatherized (Y/N and date):
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment: High Efficiency Propane Forced Air
Furnace, Electric Hot Water Heater.

Property Condition Report/Homeowner Concerns: Homeowner has a wood stove that is currently
not installed.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.

A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix Institute for Sustainable Community Development. Research Supported
by The Otto Bremer Foundation.
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Ratings Providing By: Aaron Riendeau, St. Croix Energy Solutions Inc. Office - 715.531.1500
aaron@scenergysolutions.com

SOLAR POTENTIAL

R OOF WITH E ASTERN E XPOSURE .

R OOF WITH W ESTERN E XPOSURE

Solar Pathfinder Results:

F IGURE 8 W EST H OME R OOF

Roof Area Suitable for Panel Mount: 570 square feet (West Facing home roof)
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F IGURE 9P OLE B ARN R OOF

Roof Area Suitable for Panel Mount: 1200 square feet (Pole Barn Roof)

Area Suitable for Ground-mounted Panels: Ground Mounted Tracker near silo registered similar
results to pole barn, above. See full report, attached.
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR
Rank: 4

Assessment, Potential and Recommendations: Glazing could be added to South facing wall to
increase solar gain in winter. Thermal mass in the floor and furnishings would allow for some heat
gain/thermal storage. Caution: without deep eave overhangs, passive solar can contribute to
overheating in Summer months; care should be taken to properly shade South facing windows.

Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 5

Assessment, Potential and Recommendations: Solar potential on the home’s roof is moderate, with
West facing exposure. Solar potential on pole barn roof is much higher, with nearly un-obstructed
southern exposure from the roof. Roof structure appears capable of carrying panel and wind loads (or
can be reinforced per engineering spec), and the barn provides ample square footage for panel
mounts. Note that Solar Photovoltaic systems are generally installed at a cost of $4-$6 per installed
watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on residential
structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed kW
of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy and
site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 3-4

Assessment, Potential and Recommendations: Solar potential on the homes roof is moderate, with
a mostly un-obstructed West facing exposure. Depending on demand/hot water usage, Solar DHW can
significantly reduce water heating expenses (when used to supplement, preheat or replace an electric
tank-type hot water heater).
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 3
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Assessment, Potential and Recommendations: A small wall mounted solar furnace could be placed
on South facing walls and contribute to lower energy costs for heating in Winter. For space savings,
the solar furnace may need to be directly ducted into the adjoining room.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 1

Assessment, Potential and Recommendations: Without expressed need for heating and cooling
zones in a small footprint house, installation of additional heating/cooling equipment may not be
necessary.

Rebates, Incentives and Financing: Pierce Pepin Electric Cooperative offers an incentive for ground
and air source heat pumps at a rate of $150/ton. Equipment must meet efficiency standards, and be
installed within 2013. See their website for more information:
http://www.piercepepin.com/node/72

GROUND/WATER SOURCE HEAT PUMPS (GEO THERMAL)
Rank: 4

Assessment, Potential and Recommendations: with ample space on the lot, a horizontal or vertical
ground source well could be dug in and tied into the existing furnace system. While it may be
technically possible, further testing of the soil conditions/bedrock will be required. Location of
existing well and septic system will also need to be considered.

Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for
geothermal/ground source systems; homes must be qualified under the Home Performance with
ENERGY STAR program, Focus New Homes program, or previously met other Focus program
qualifications. http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps;
Pierce Pepin Electric Cooperative offers an incentive for ground and air source heat pumps at a rate of
$150/ton. Equipment must meet efficiency standards, and be installed within 2013. See their website
for more information: http://www.piercepepin.com/node/72

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.576°
Longitude: -92.236°, average annual wind speeds can be expected to fall into a low production
category of: 4.7 meters/second. See charts, below.
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Recommendations: Although there is space available for a wind turbine, limited wind
speeds/production potential may hinder ROI on this investment compared to other
recommendations. It is recommended that a minimum average wind speed of 12-14 mph be achieved
(convert m/s – mph by multiplying by 2.236) to make wind turbine installation profitable. Special
consideration must be made for overhead power lines and tower siting to minimize electrical runs
and maximize wind capture potential.
Rebates, Incentives and Financing: Currently, Focus On Energy and Xcel list no incentives for small
wind turbines.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)

Rank: 4

Assessment, Potential and Recommendations: Marrying a High Efficiency wood boiler to the
existing air handler and ductwork can provide a an economical primary heat source using wood
harvested on site . High Efficiency models range in price from $5,000 - $10,000, but because the
homeowner already owns a functioning wood boiler, install costs would be significantly lower. Note
that outdoor models require trenching and line charges as well. Homeowner should be aware of and
capable of maintaining a woodlot, and expect to lay up 4-8 cords of wood for the furnace/heating
season.

Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax. Currently, there are no direct incentives for
wood and biomass fuel or equipment.

137

138

139

140

141

142

143

144

145

R ESIDENTIAL A SSESSMENT FOR R ENEWABLE E NERGY R ETROFITS
HOMEOWNER AND PROPERTY INFORMATION
Name: Julie Sponsler

Address: N7649 950th Street; River Falls, WI 54022
Phone:

Date of Assessment: May 21, 2013

Home and Lot Description: Built 1981; Passive
solar design, split 3-level, steeply sloped roofs
and attached garage; approximately 1660
conditioned square feet; lot size (approx) >20
acres.

Electric Utility Provider: Pierce Pepin Electrical Cooperative

Natural Gas / Propane / Fuel Oil Provider: None (All Electric)
West CAP Weatherized (Y/N and date): Yes
Post-Weatherization Results:

Current HVAC / Mechanicals and Electrical Equipment:

W OOD B ACK U P H EAT

P ASSIVE S OLAR T HERMAL S TORAGE

Property Condition Report/Homeowner Concerns: Condition of windows, roofing, maybe looking
to sell home in future.
Attached: Floor Plan, Complete Wind Production Report, Complete Solar Access Report.
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A Partnership Of West Central Wisconsin Community Action Agency (West CAP) and the University of
Wisconsin, River Falls’ St. Croix
Institute for Sustainable
Community Development.
Research Supported by The
Otto Bremer Foundation.
Ratings Providing By: Aaron
Solutions Inc. Office aaron@scenergysolutions.com

Riendeau, St. Croix Energy
715.531.1500

SOLAR POTENTIAL

M AIN R OOF WITH S OUTHERN E XPOSURE

Solar Access and Shade Report:

Roof Area Suitable for Panel Mount: 432 sq. ft.
Southern Exposure: 170º
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Tilt: 60º

Annual Solar Exposure: 99% annual; 99% May-October; 99% November-April. *note that many
incentive programs require no more than 10% obstruction in southern exposure.

Area Suitable for Ground-mounted Panels: 3 rooflines provide various solar opportunities: South
West, 600 square feet; South Mid, 200 square feet; South East, 60 square feet.
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RANKINGS AND RECOMMENDATIONS

Note: Rankings below are based on the Likert Scale for Estimating Technology Potential, a 0-5 matrix
where 0 = Unacceptable from a Technical Perspective 3 = Moderate Potential w/ Some Technical
Limitations that make a positive ROI questionable for the homeowner 5 = Excellent Opportunity for
Retrofit)
Note: Recommendations below, while based on cost considerations for the project, are not influenced by
the availability of rebate or incentive programs.

PASSIVE SOLAR

Rank: 5

Assessment, Potential and Recommendations: This home is designed for and ideally suited to
passive solar applications. Broken windows in the sunroom seriously limit the passive solar potential
of the home, and pose a grave threat to building durability, as evidenced in the above photo. Replacing
this window with dual or triple pane, low-E glazing, proper flashing and roofing will add tremendous
value and durability to the home, and increase its passive solar performance.
Rebates, Incentives and Financing: Income-eligible Pierce County homeowners may qualify for a
0% interest deferred loan for health and safety improvements to their home. Contact Janet Zimmer at
Cedar Corps for more information. 715-235-9081 janet.zimmer@cedarcorp.com

SOLAR PHOTOVOLTAICS
Rank: 5

Assessment, Potential and Recommendations: Solar potential on this site is very high. With very
little obstructed southern exposure from the steeply pitched roof, panel placement and routing would
be simple to re-install (home previously had panels. Judging by the results of the solar pathfinder, ROI
on this investment would be high. Note: Solar Photovoltaic systems are generally installed at a cost of
$4-$6 per installed watt ($4,000-$6,000 per kilowatt) and generally range in size from 2kW-7kW on
residential structures.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates for the installed cost of solar photovoltaic systems, up to $600 per installed
kW of capacity with a limit of $2,400 per customer. Equipment must be approved by Focus on Energy
and site placement and shading restrictions apply. More about Focus on Energy’s solar programs at
www.focusonenergy.com/residential/renewable.

SOLAR HOT WATER
Rank: 5
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Assessment, Potential and Recommendations: Solar DHW potential for the site is very high. Roof
mounting and routing of water lines to utility room are accessible.
Rebates, Incentives and Financing: Customers of Utilities partnering with Focus on Energy are
eligible for cash rebates, based on the amount of energy off-set by their solar thermal system,
$0.35/kWh saved or $6/Therm saved up to a maximum of $1,200 dollars.

SOLAR HOT AIR
Rank: 5

Assessment, Potential and Recommendations: Solar Hot Air “furnaces” can be ducted or directly
vented into the conditioned space. There is high potential for a solar furnace to be directly vented into
the main living space, to supplement electric and back up wood and solar heat.
Rebates, Incentives and Financing: n/a

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS
Rank: 4

Assessment, Potential and Recommendations:
ductless “mini-split” system could serve a zoned
P OTENTIAL S OLAR F URNACE LaOCATION
cooling function for this home – with heads positioned in rooms most prone to heat
concentrations/fluctuations.
Rebates, Incentives and Financing: n/a

GROUND/WATER SOURCE HEAT PUMPS
Rank: 3-5

Assessment, Potential and Recommendations: While possible to site in this location, with adequate
primary and backup heat sources fueled by solar, passive solar, or biomass readily available, ROI on
geothermal/ground source heat pumps for this home would likely be comparatively unattractive.
Rebates, Incentives and Financing: Focus on Energy offers a $650/unit incentive for geothermal
systems; homes must be qualified under the Home Performance with ENERGY STAR program, Focus
New Homes program, or previously met other Focus program qualifications.
http://www.focusonenergy.com/residential/renewable/geothermal-heat-pumps

SMALL WIND TURBINE POTENTIAL
Rank: 1

Wind Production Potential: With a turbine hub height of 20 meters coordinates of Latitude: 44.836°
Longitude: -92.609°, average annual wind speeds can be expected to fall into a low production
category of: 4.8 meters/second. See charts, below.
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Recommendations: Though there is a siting opportunity for a wind turbine, electric lines would need
to be trenched in along a long section of access road. Additionally, limited wind speeds/production
potential on the site may hinder ROI on this investment compared to other recommendations. It is
recommended that a minimum average wind speed of 12-14 mph be achieved (convert m/s – mph by
multiplying by 2.236) to make wind turbine installation profitable. Special consideration must be
made for overhead power lines and tower siting to minimize electrical runs and maximize wind
capture potential.
Rebates, Incentives and Financing: n/a

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)
Rank: 5

Assessment, Potential and Recommendations: An efficient wood stove is already part of the backup heat system in the home; the potential for upgrading to an indoor (garage) or outdoor High
Efficiency wood boiler to the existing home could provide more economical primary heat, but would
require additional distribution lines (hydronic radiators, ducted air handler, etc) to be effective. High
Efficiency models range in price from $5,000 - $10,000, and outdoor models require trenching and
line charges as well. Homeowner should be aware of and capable of maintaining a woodlot, and
expect to lay up 4-8 cords of wood for the furnace/heating season.
Rebates, Incentives and Financing: Wood and Woody Biomass products used as a fuel for
residential use are exempt from Wisconsin State sales tax.
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ST. CROIX ENERGY SOLUTIONS, INC.
738 9th Street
Hudson, WI 54016
www.scenergysolutions.com
Office - 715.531.1500
Fax - 715.531.1503
J U L Y 5, 2013

S UMMARY F INDINGS
Throughout the Spring of 2013, St. Croix Energy Solutions, Inc. (SCES) assessed 12 properties in the
West CAP service area for solar, wind, alternative and renewable power potential. Property owners
who volunteered for the study were drawn from a long list of West CAP weatherized homes, an
income qualified program for families and individuals drawing heating/energy assistance support
through Wisconsin’s Home Energy Assistance Program (WHEAP).
Each assessment included:
•
•
•
•
•

a property condition assessment;
scaled drawings of the main residence;
one or more solar access assessments;
wind power potential reports;
interviews with the homeowner re: questions, concerns and aspirations for the home and efficiency/generation
measures they would be interested in pursuing.

From these assessments, SCES generated a list of rankings and recommendations for various solar,
wind and renewable technologies that may benefit the homes and homeowner participants. At the
request of the study’s authors, rankings were based on the Likert Scale for Estimating Technology
Potential, a 0-5 matrix where 0 = Unacceptable from a Technical Perspective, 3 = Moderate Potential
w/ Some Technical Limitations that make a positive ROI questionable for the homeowner, & 5 =
Excellent Opportunity for Retrofit.

These rankings, while based on cost considerations for the project, were not influenced by the current
or suspected future availability of rebate or incentive programs, but rather on the technical potential
for savings, expected ROI or production potential of the various technologies and measures in
question. That said, trends did emerge during the evaluation process that bear some additional
conversation and consideration before encouraging homeowners (low-income or otherwise) from
investing in any home improvement. Below, SCES offers a brief list of considerations by category
discussed in these reports.

First, it is absolutely essential to note that by far the most cost effective step homeowners,
weatherization and assistance programs can take is to reduce the demand for heating, cooling, hot
water and electric energy by air sealing, insulating and properly ventilating the envelope of the home;
and by educating homeowners about their energy usage, equipping them to stamp out hidden or
unnoticed energy “hogs” (like incandescent lighting, supplemental space heating, phantom loads, etc).
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Doing so first reduces the size of and demand on mechanical systems, and ensures that any renewable
power created in the home is used efficiently (with the hope that it will generate revenue above and
beyond the needs of the home). Some of the homes in this study, although benefitting immensely from
efficiency upgrades and weatherization measures, still had a long way to go to be considered energy
efficient buildings. Increasing the durability and efficiency of these homes should take precedence
over any of the measures suggested below.

PASSIVE SOLAR

Passive solar (south facing glazing, Trombe wall systems, sunrooms/solariums, etc) vary widely from
the simple to the complex in terms of retrofitting onto an existing home. A few of the homes have a
design that could readily take on a passive solar system. Most of the homes would require new
windows and change of overhang design and then design a mechanism for delivery of the obtained
heat throughout the home.

SOLAR PHOTOVOLTAICS

In rural Western Wisconsin, many affordable homes are lucky to include acreage; while this adds
maintenance costs to low-income homeowners, it also brings with it opportunity for self sufficiency.
In very general terms, study participants could be divided into “urban” and “rural” categories, with
the former usually subject to dense shading on city lots ringed with shade trees, and the latter
generally able to access the solar resource, unobstructed, from some point on their property. But the
presence of high solar potential is just the beginning of a long list of considerations that a homeowner
should weigh before investing. This process might start with gauging the willingness of the (often
rural, cooperative) utility provider to partner with the homeowner to incentivize solar through net
metering, rebates, or buyback rates. Further, the system costs should be weighed – taking available
rebates and tax credits into consideration. Finally, the related costs of installation (including racking,
reinforcement of existing structures, trenching power lines and connecting a separate meter to the
grid) would need to be thoroughly considered. In the interviews conducted, many low-income
homeowners were interested in solar PV but would not be able to bare most or any of the cost of
installation and maintenance.

SOLAR HOT WATER

Like photovoltaics above, solar potential was generally higher in rural settings. While incentive
programs/rebates for Solar Hot Water systems are proportionately high, they still carry with them a
significant upfront cost which do not seem feasible to most homeowners; additionally, weatherization
and conservation programs tend to offer efficient natural gas, propane or electric domestic hot water
heaters in their slate of offerings, and, given current rates for these (non-renewable) fuel sources, it
becomes hard to make the case for cost competitiveness of a solar hot water system. Installing a solar
hot water system will also require a behavioral change in some households to obtain maximum
benefit.

SOLAR HOT AIR

Solar hot air furnaces do not seem to benefit from the incentive programs offered by utility companies
as readily as DHW or PV systems. That said, the cost to install a solar furnace as a supplemental heat
source is generally much lower than other technologies, while providing a strong but seasonal benefit
to the homeowner. It is critical to understand the seasonal and supplemental nature of these systems
when calculating ROI. There are some practical applications that make solar hot air a good fit for
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many of the homes in the study (i.e., a ducted, forced air furnace already in the home to tie into; failing
windows that could be replaced with solar hot air collectors, reducing Summer gains and increasing
Winter capture; simple often DIY installation).

AIR-TO-AIR HEAT PUMP (“MINI-SPLIT”) SYSTEMS

Another solid, affordable technology that is not very well recognized by incentive programs, Air-toAir heat pumps would be a welcome addition to many un- or poorly-air conditioned homes. Some
homes in the study featured areas that are difficult to heat & cool and/or use window air conditioning
instead of central A/C. In these instances, “mini-split” heat pumps are easy to retrofit, and much more
efficient than their window-mounted or portable, plug-in cousins.

GROUND/WATER SOURCE HEAT PUMPS (GEOTHERMAL)

Most of the homes in this study were generally small, and several well served by efficient natural gas
or propane furnaces or boilers, it would be very hard to justify upgrading to an expensive ground or
water source heat pumps. From the homeowner’s perspective the costs far outweigh the benefits,
even when considering rebates and incentives.

SMALL WIND TURBINE POTENTIAL

Although there may be available space for a wind tower on many of the properties, limited wind
speeds/production potential on most home sites render ROI on wind turbines unjustifiable. It is
recommended that a minimum average wind speed of 12-14 mph be achieved to make wind turbine
installation feasible, and our area tops out at around 9-10 mph. This lack of resource may well be why
no incentives for small wind turbines are offered for our area.

BIOMASS COMBUSTION POTENTIAL (WOOD/PELLET STOVE)

Unless there is a reliable supply of fuel produced on site (or off-site to be gleaned for cheap or free) to
burn, it is difficult to recommend the addition of a wood or wood pellet stove to most low income
homeowners. Stoves and boilers that can come close to matching the efficiencies of heating
equipment fueled by Natural Gas or even Propane still cannot compete in terms of fuel cost (when
considering energy and expense invested by the homeowner). In cases where the homeowner is
willing and capable of harvesting the required amount of fuel source, a biomass system would be a
good fit as long as the supplemental or secondary heat is efficient and low-cost.
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