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I. Executive Summary 
 

A.  Goals of the Project 

 

The NWRDC plans to make the Go Green Business Incubator in Kennedy, MN a showcase for Energy 

efficiency in Northwest Minnesota.  The former Project Manager, Shannon Mortenson said that: “The 

facility will be a place where people can see and touch energy efficiency products and services.” 

 

More specifically, the goals of this Energy Efficiency project include:  

1. to save energy and money  

2. to make the Kennedy Go Green Business Incubator a showcase for energy efficiency and 

a focal point for Energy efforts in the seven county area 

3. to attract new innovative energy and other businesses to the Kennedy center 

4. to help create good energy: technical, manufacturing and construction jobs in the seven 

county are and attract young people to stay or come and live 

5. to make the Kennedy building more comfortable, especially in winter 

6. to demonstrate that an older less efficient building can be made efficient 

7. to get citizens involved and mindful of saving energy  

8. to protect  the environment  and support the overall NWRDC Green effort 

9. to satisfy concerns of citizens that NWRDC is protecting the environment 

 
This report provides the results of a Preliminary Energy Assessment of the NWRDC Go Green Center in 
and two other sites (the Senior Center and the City Shop) in Kennedy, MN.   This preliminary 
assessment is intended to provide information and recommendations on how to proceed. 
 
The energy bills of the Kennedy facility were analyzed for a period during the middle of the last decade 
while the school was still in operation. The analysis was performed in order to establish a baseline for 
the building and to help determine how the building compares to other similar buildings. This in turn 
will provide help in determining what the level of opportunity for energy efficiency is and what would 
be feasible and cost effective.  
 
B.  Summary of Findings 
 
The building appears to be comparable for buildings built in the 1950s.  The evaluation used three 
indexes to determine how the building compares to other similar structures. 
 
The Home Heating Index (HHI) for the Kennedy Go Green Business Incubator is 9.9 BTU / Sq Ft/ 
Heating Degree Day or slightly above average for buildings in the same climate.   
The HHI was developed by the US DOE and US EPA.  The HHI is used as a guide in order to be able to 
compare buildings in the same climate zone.  It was intended for residential buildings, however, the 
geometry of the Kennedy facility is very similar to a two story frame house; in terms of square foot of 
outside surface area per square foot of floor space.   
 
The Total Energy Index (TEI) is 28.34 KWHr/ Year/Sq Ft working space / Year or at the high end of 
energy use per square foot.  This is higher since it is compared to buildings all across the U.S. 
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The Total Energy Cost index is $1.20 $/ Sq Ft/Yr or much higher than average cost per square foot. An 

ideal average cost for the building would no more than $.80 / Sq Ft / Yr. and the ideal cost for the 

building would be $0.40 / Sq Ft / Yr. 

 

(Note: Please see tables in Section III., 5.) 
 
The analysis has led to the conclusion that energy efficiency problems for 2006 – 2009 (the period for 
the data energy analysis) in order or magnitude are as follows: 
 
1.  Oil fired furnaces – given the standard burners without an advanced burner management system and 
lack of waste heat capturing devices (feedwater heater, economizer, etc). The efficiency of these two 
furnaces was probably in range of 60 – 65%. 
 

NOTE:  NWRDC has addressed this problem by replacing the heating system with a very 
efficient ground source heat pump system. 
Further, NWRDC has also added a wind turbine on site to augment the electrical supply and 
reduce the cost for power. How much of the total electric demand can be met with this power 
source needs to be determined as building space is rented.  The building had a 40 – 80 KW peak 
demand each month when it was in service as a school.  If the wind is blowing at 25 mph, the 
wind turbine should provide about half of the demand, not including the power required for the 
heat pumps. 
 
It must be pointed out that the current heating load far exceeds the capacity of the heat pumps 
and two furnaces in the gymnasium.  We recommend that several temporary furnaces be 
installed until the building is sealed and insulated. (see item 6 below) 
 
In the longer term, the heating load must be brought into balance with the heating system 
capacity.  This will require a combination of windows, doors, insulation and more heating 
capacity. (see item 10 below) 
 

2.  Inefficient lighting – the school has previously replaced the conventional 40 watt florescent lights 
with standard ballasts with T32 lights and new higher efficiency ballasts.  In addition, the gym has 
mercury vapor lights.  While these are not as good as the new high pressure sodium fixtures, the 
mercury lights are far more efficient than the 1000 watt incandescent lamps which were often installed 
when this building was built in 1959. 
 
3.   Roof Insulation and flashing – the consultants are still gathering detailed information about the 

membrane roof which was installed in sections over that last 10 – 15 years.  It appears that no extra 

insulation was installed under the membrane – only 1 – 2” of fiberboard (or equivalent).  This matched 

the original installation of 1-1/2” of fiberboard under a built up tar roof.  Testimonial information is that 

there are problems with the flashing at various points on the outside walls, vent and exhaust outlet ducts, 

and especially where the main roof meets the high South gym wall.  Apparently there are visible leaks 

during rainstorms and in addition, excess water ends up in the tunnel system. A plan for dewatering the 

tunnels must be initiated.  The Appendix includes the start of a Plan for dewatering tunnels. 

 

4.  The original building had large two pane plate glass windows in each classroom and in other areas.  

In the late 1970s, the inner windows were removed and replaced with extruded dense Styrofoam 

insulation and wallboard which was painted.  The outer wall was later covered with masonite and cedar 

siding panels. Each 9‟ section of wall had one smaller single pane window installed, (approximately 30” 
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x 42”).  Later, some of these single pane windows were replaced with double pane hinged or sliding 

windows.  Still later, additional windows were replaced with even better quality double pane insulated 

sliding windows.   

However, nearly half of the original single pane or hinged two pane windows remain.  Many of these 

leak and some have sills and sash that have deteriorated to the point where it is possible to see holes 

through to the outside. 

 

5.  Air ventilation tunnels – these tunnels were used to provide pre-heated air up through the radiators in 

each room to force circulation of warm air.  These are no longer needed for this purpose.  In addition, 

there is a serious problem of water getting into the tunnels due to poor site drainage.  This water leads to 

moisture getting into the rooms above as each room has a slot open to the tunnel.  This moisture has led 

to the formation of mold in a number of areas.  (refer to dewatering plan; in addition, the wind turbine 

can provide additional power for the pump-out system). 

 

6.  The brick / cinder block walls at the end of each wing and in gym have no insulation.  A large 

amount of heat is lost through these walls. 

 

7.  Miscellaneous air leaks – holes in walls etc.  It appears that the building is fairly tight given the age 

and type of construction (except for the windows and doors).  Later, after the tunnels are sealed and the 

old windows have been replaced, it may be prudent to do a blower door test on sections of the building 

to determine actual leakage rates.  

 

8.  Exhaust fans – the system is oversized for the new building use as planned and is in-efficient. 

   Air exchange heat recovery units on the exhaust ducts and fresh air intakes would help address this. 
 

 

C.  Summary of Options 
 

The current heating load far exceeds the capacity of the heat pumps and two furnaces in the gymnasium.  
If the building is to be used and rented, temporary or permanent furnaces need to be installed.  These will 
be run only for peaking when the building is sealed and insulated. 
 
In the longer term the options are as follows: 
 
PLAN A – DO NOTHING 
This is NOT recommended.  It may not be possible to just walk away from the building without any cost. 
The structure  will fall into ruin overtime and become a hazard for children and others.  In addition, the 
asbestos must be dealt with at some point in time,  as per US EPA regulations (See Plan B). 
 
PLAN B – TEAR IT DOWN AND CLEAR THE SITE 
A rough estimate to demolish the Kennedy facility and haul it away is $2.00 / Sq Ft, or $100,000. In 
addition, the cost for asbestos abatement could run $2 - $3/Sq Ft adding another $100 - $150,000.  It will 
be necessary to remove the asbestos lower wall panels and any asbestos insulation on the piping and 
furnaces prior to demolition.   
Total Estimated Cost:  $200,000 to $250,000. 
 

PLAN C –  MOVE FORWARD SLOWLY / MONITOR BUILDING PERFORMANCE 
 Add propane furnaces and Heat Pumps over the next few years as the building is leased.            
Do the improvements suggested in Section 5. Above.  
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Investigate the cost to begin replacing and insulating the roof  
Investigate the cost to build stud walls 
Initial Cost:   $10,000  
Total Estimated Cost of modifications:  2011- 2020    (in nominal dollars)   $ 250,000, 
(note: if building is leased faster, some additional expenditures will need to be made sooner, however 
there will be revenue that will offset the expenses). 
Energy and Operating Cost: $ 35,000 / year 
 
PLAN D – MOVE FORWARD – STAGED APPROACH - DO PROJECTS EACH YEAR-  2011 -2020 
 Staged Approach - Bring The Heating System into Balance (ten projects 2011 - 2020) -   Bring the 
heating load into balance with the heating system capacity during 2011-2012.  This will require a 
combination of windows, doors, insulation and more heating capacity. 
Costs:  Additional Heat Pumps, propane or bio-mass furnaces, Insulate Roof, Construct Stud / Insulation / 
Drywalls inside of Brick / Cinder block walls and refurbish the ventilation system. 
Total Estimated Cost:  2011- 2020    (in nominal dollars)   $ 532,000, 
Energy and Operating Costs could remain constant at: $ 35,000 / year as two to three times as much of the 
structure was heated, rented and used. 

 

PLAN F – TEAR IT DOWN AND REPLACE WITH A NEW GREEN BUILDING 
This option will require part of PLAN B (above) to clear the building to the foundation and then add a 
new similar building using new green technologies.  Cost to clear demolish but leave foundation work   
$150,000 - $200,000.   Cost for a new structure 31,000 Sq Ft, one story one half with 12 ft ceilings and 
one half with 20 ft ceilings for light manufacturing:  $3 - $5 million.  Cost for new building similar to a 
gymnasium: $1.5 Million.   Total Estimated Cost:  a nominal cost of $100 per square foot average cost 
was used, which would lead to a total cost of $5,000,000 to replace the building. 

 

 

 

 

 

D.  Summary of Recommendations 
 

 

Four recommendations have been made and are divided into 3 Phases: 

Phase I - Quick Items –“the low hanging fruit” (are in BOLD and listed first in each section) 

Phase II - Medium Items – the projects requiring some minor construction (are listed next) 

Phase III - Major Items - the projects requiring major construction 

 

 Health and Comfort 

Phase I - Quick Items 

1. Clean out the moldy items stored in various class rooms. The air is now dry and the tunnels 

are getting dried out so the mold problem should be reduced for the winter.  However, if 

the moldy items remain – the mold will continue to spread. Make sure moldy items are 

disposed of in a legal landfill area. 

2. Check to see if the two window type air conditioners installed in the office have tight covers 

outside to prevent air ingress, (similarly to the Kennedy Senior Center which has good 

covers). If not, cover the air conditioners from the inside with plastic sheeting. 



8 
Northwest Regional Development Commission ~  Energy Efficiency -  Energy Cost Reduction Project 

 

Phase II -  Medium Items 

3. Cover the air slots under the wall radiators to prevent damp (possibly moldy) air from entering 

the offices and classrooms.  A contractor should be able to do this in a straightforward manner.  

The front of the slot is a vertical ¾” board, so it should be straightforward to install treated 1x4 

or 1x6 boards horizontally on this board with a small bead of building adhesive to hold the board 

in place and act as a seal.  

Begin installing boards in the offices and then move to the rooms now in active use.  Additional 

rooms can have boards installed over the winter.   

 

4. A new fresh air system must be established in order to meet ASHRAE standards.  The tunnels 

cannot be used as fresh air ducts any longer.  The Consultants will propose some ideas to re-use 

the existing air handlers to run the system.  It is likely that ducts will have to be installed near the 

ceiling parallel to the Main Hall.  The existing fresh air intakes from the roof can be reused if 

passive heat exchangers can be added. 

Phase III - Major Items 

5. Plan to begin to address the site drainage issues in 2010.  Karl is preparing a proposal to work 

with the watershed district to improve the drainage (draft is attached).  Currently, the roof drains 

cause the cisterns to overflow and this raises the local ground water level.  This caused the 

excess water to flow into the tunnels.  In addition, as these drains back up, several of the 

downspouts (pipes) also cause water to flow into the tunnels. 

 

 Preserve the Building 

Phase I -  Quick Items 

6. Do not consider restarting the old furnaces.  This could be an expensive project – to clean the 

sediment from the oil tanks, lines and burners as well as leak testing and repairing many traps 

throughout the building.  Further, this would be seen as a big step backwards for the project and 

fuel costs are expected to increase dramatically as the economy improves over the next 5 – 10 

years. 

7. Instead, rent two or three portable propane furnaces for four months and install at each end of the 

Main Hall and one in the gym in case of extended below zero weather.  Todd Electric has these 

in stock. These furnaces need to be on hand before the cold weather so that the system can keep 

up. The heat pump system is not designed to handle the heating load of below zero temperatures 

in such a large space.  Without extra heat input, the loop field could freeze and the temperatures 

in parts of the building could also fall below freezing.  This could lead to frost heaving under the 

floors and jeopardize the main structure and the gym floor as well.    

In addition, the spaces cannot be leased until a reliable heating supply can be provided. 
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8. Remove boxes from top of transformer in furnace room - fire hazard. 

Phase II -  Medium Items 

9. Flashing on roof of elementary wing is separating from the building.  This will be a problem 

when snow starts to melt. Have a contractor reattach flashing around the building to make certain 

no water will be trapped behind the flashing during snow melt or rain events.  

Phase III -  Major Items 

10. Develop a plan to bring the heating load in balance with the heating system. 

 Save Energy 

Phase I -  Quick Items 

11. Seal leaks in the building.  The envelope needs to be sealed – even in the wings not being 

used.  From our preliminary analysis, it appears that the building overall is fairly tight.  

The construction is sound and the window walls and block walls are good from an air 

leakage standpoint.  The windows, doors and other openings present a sharp contrast to 

this overall picture.  There are many leaks with or just adjacent to the latter items – many 

are so large that it is possible to see the outside through the leaks. 

12. The process to seal the leaks was begun during the seminars 12/1 and 12/2 by sealing the 

holes adjacent to some of the windows with insulating foam.   

13. Cover the remaining old windows and any leaky new windows (all of the hinged windows 

and about 1/2 of sliding windows (especially critical in rooms being heated by the heat 

pumps).  Use 3M film (see the library windows as an example). 

14. Cover the doors at the south ends of the wings with heavy  (6mil?) polyethylene plastic 

sealed with duct tape.  This can be quickly removed in case of fire – for egress. 

15. Monthly: clean filters of heat pumps to maintain efficient air flow. 

16. Set up a formal Maintenance Schedule for Building.  This will be important since a 

maintenance person is no longer at the facility and because of the current energy situation.  

We will be providing some ideas on a Maintenance Manual with our Report. 

17. Put temporary covers over the exhaust fan intakes in the bathrooms. (e.g. magnetic plastic 

sheets will work)   Leave in place except during large events so that the ventilation matches 

the current normal occupant loading. 

18. Ensure that exhaust fans are always shut off after events – bathrooms and kitchen and 

elsewhere. 
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19. Ensure that all thermostats are turned down, lights are off and doors are closed at the end 

of the day and after events. 

20. Install a programmable thermostat in the office to drop temperature from 5PM to 4AM 

and on weekends. 

21. Shut off any appliances / copiers / computers during non-working hours. 

22. Close the inside front doors when below 30 deg. F. 

Phase II -  Medium Items 

23. Begin to plan for insulation of the un-insulated lower sections of the window walls.  A next step 

will be to get some budgetary quotes for drilling holes and filling the wainscot walls with 

urethane foam. 

Budget cost estimate:  $3.00 / sq ft depending upon the number of holes that must be 

drilled and how costly it will be to deal with the asbestos aspect of the wall board (e.g. if 

drilling through the asbestos requires special employee protection, HEPA filters, etc.)  

The Main hall center section of the building – window walls cover 190’ in length.  This 

means that the wainscot wall is approximately 570 sq ft so, the cost would run in the 

range of $2,000 The entire building has 1,800 sq ft. of this type of wall – to do the entire 

building would run $6,000. 

The next steps are to: do more test holes around the building to determine if any 

insulation was installed (note:  this will be done January 11 2011);  to have a sample of 

the wall board tested in to determine the percentage and type of asbestos that was used;  

and to then get budget quotes from local contractors. 

24. Begin to plan for insulation of the un-insulated end walls.  A next step will be to get some 

budgetary quotes for installing an inner insulated wall inside the block brick end walls.  This 

could be: a standard stud / fiberglass insulation / polyethylene sheet / drywall type wall or a 

prepared insulated panel wall that is installed directly over the cinder blocks. 

Budget cost estimate for the stud / poly /fiberglass insulation / drywall - type wall:   

Per 10' long by 12' high section of stud wall:   (2) carpenters on the job - 4 hours to put up 

studs, 1-1/2 hours to put up insulation and poly (vapor barrier);  Drywall - 2 -1/2 hours to 

install; Drywall taping - 3 hours (1 hour per coat for 3 coats with sanding between); Painting - 

less than 1 hour using paint sprayer.  Total:  12 hours at $60 per hour gross if a contractor 

does the work, (less if city employees do the work).  Materials $80 for 10’ section.   
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Total cost:  $800 per 10 foot section or $80 per lineal foot.  The main hall and Middle Hall 

sections have 97 feet of this type of wall – this would cost $7700 if a contractor does the work 

or less if the city employees use this as fill in work. 

The entire building without the gym would cost $26,000 for insulated stud walls installed by a 

contractor.  The gym would cost about $50,000 as the walls are higher and plywood would 

need to be used instead of drywall due to basketballs. 

The next steps are to: to investigate alternatives to insulate cinder block walls and to then get 

budget quotes from local contractors. 

25.  Determine what process was used to install each piece of the membrane roof.  Was additional 

insulation installed?  Normally a layer of fiber-board is installed under the membrane.  This 

information is critical to planning the energy load of the building.  After the snow melt, a 

detailed inspection should be made of each section of the roof. 

Phase III - Major Items 

26. If sections of the new roof need to be installed, include enough money in the budget to add  R48 

insulation under the membrane.  Also ensure that a white membrane roof is installed to reflect 

sunlight, make the building cooler and save energy in the summer.  If the roof is over 10 year old 

or will need replacement in the next 10 years, plan to begin replacing the roof.   

Budget cost estimate:  $3.00 - $4.00 / sq ft depending upon amount of installation and the 

number of irregular shapes on the roof which require cutting and flashing. 

The Main hall center section of the building is approximately 12,000 sq ft, so the cost would 

run in the range of $35,000 to $50,000.  The gym roof would cost about the same. 

The entire building is 47,000 sq ft. so the entire insulated roof would run $150,000 to 

$200,000. 

27. If the roof is determined to be serviceable for a long time, evaluate installing insulation on the 

ceiling using a polyurethane foam spray or a suspended ceiling above the lights that would have 

R 48 insulation. 

 Grow the Business Incubator 

Phase I - Quick Items 

28. Make the building look like a business center.  Get Green Suppliers and manufacturers to 

put posters / or equipment in the display cases.  Make the front look like a business 

building. 

29. Clean out key rooms and the shop to make more inviting for prospective businesses. 
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30. Prepare one room as a demonstration office space (move-in ready). 

31. Move all of the Kennedy School, treasures, photos, trophies, etc. into one room located 

away from the front entrance.  Make this room the Kennedy School Memorial room. 

32. Have an event at the facility each month to continue to bring people to the site. 

Phase II -  Medium Items 

33. Turn the Library into a Green computer center with Green information references and exhibits. 

34. Remove the letters Kennedy Public School from the wall next to the front door. 

35. Put Business- like signage at the front of the building. 

Phase III - Major Items 

None are suggested as yet until the future use of the building is determined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E.  Financial Cost Benefit Summary 

 

One key factor before beginning an energy efficiency project is to determine if the building is worth 

investing in – that is modifying as opposed to demolishing and replacing with new energy efficient 

construction. 

 

To replace the Kennedy facility it would cost $75 to $150 per square foot in 2010 dollars for a 

similar one story facility with a large open area (similar to the gymnasium).  This assumes typical 

construction costs for the climate zone (factoring in roof strength for snow load/ insulation and 

heating).   These prices were also validated by comparison to existing commercial buildings for sale 

in Minnesota. 
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Therefore the Kennedy facility (47,000 sq. ft) would cost from $3.5 million to $7 million to replace.   

It would be prudent, therefore to spend up to one fourth to one third of that amount on modifications 

if the same level of energy efficiency can be achieved as new construction. 

 

The cost per square foot obviously varies depending upon the type of construction and build out.  

For the Kennedy facility for example, the garage area would cost only $50 per square foot to build 

(unfinished) as opposed to the kitchen and cafeteria that could run over $200 per square foot.  In 

addition, the gymnasium would also cost more than a standard one story structure with standard 

spans between walls. The cost of a site drainage plan should be included in this assessment.  

 

F.  Next Steps 

 

1.  Select a course of action - pick projects to do for 2011 and 2012 and a budget for the work. 

 

2.  Get budgetary bids from local construction companies to do the work. 

 

3.  NWRDC will need to evaluate the utility bills for the next year in order to determine what will 

typically be spent on energy for the Kennedy facility.   

 

4.  Look at all Energy Use and also other environmental impacts in order evaluate carbon footprint 

and other impacts.  In addition, this will help avoid going backwards from an environmental impact 

standpoint.  Consider the impact of the site drainage plan, including reduction of drainage 

encroachment on adjacent land parcels. Cooperation with the Two Rivers Watershed District is a 

possibility in this area.  

 

5. After NWRDC has completed the work to seal the building envelope, sealed the tunnel room slots 

and reduced the air leakage, consider doing a calibrated blower door test.  Because of the size of the 

building, it may be necessary to do each wing separately in order to achieve the nominal pressure 

requirement.  This testing will reveal additional air leaks and also ensure that the building ventilation 

system meet ASHRAE standards for air changes.  In addition, the testing will help in the planning 

for specialized ventilation requirements for any tenants that have extra computers, process 

equipment or machines. 

 
6.  Quantify the Benefits of the Project – the lost revenue to the local economy, the lost savings in 
energy costs, the lost jobs and the lost tax revenues if the Kennedy facility is not opened and used to 
build businesses. 
 

 

II. Data Gathering 

 

The following sections use the 20 step plan to outline the development of a plan and a set of 

recommendations on how to proceed:  the 20 Step Plan -  To Use Less and  Lose Less Energy  - and 

Save Money.  This report contains information on the steps 1- 10. 

 

1. Need to step back - take a big look 

- what building is used for – building history 
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A. Facility History 

 Basic school building was built in 1955.  A gymnasium was added in 1959.  The school 

was closed in May 2008.  The students were relocated to other schools at that time. 

 

B. Major Building Components  –  Walls  

 Main building built in 1955 

 The building has brick walls that most likely contain little insulation.   

 Concrete block walls with exterior facing of full sized laid fired bricks and mortar.  

 There was no insulation in cinder block voids. Many newer facilities have Styrofoam 

pellets or other insulation poured or blown into the voids in the blocks. 

 Addition  1959 

 Gymnasium addition  

 Concrete block walls with fired brick exterior 

 Again, there was no insulation in cinder block voids. 
 

C. Major Building Components  – Windows  

 Each large glass window installed in 1955 was covered with framing and insulation in the 

late 1970s. 

 In addition, two or more single pane windows approx. 2-1/2 by 4 foot windows were 

installed with the framing in each room.  

 Each most likely had an outer storm window installed along with a removable screen.   

The screens are now in place and the storm windows are gone. 

 In the 1980s and 1990s about half of the single pane windows were replaced with double 

pane sliding windows of the same size. 

 

D. Major Building Components  – Doors 

 

 The building has metal doors with full glass and side windows.  Some have double panes 
which help, but overall, there is substantial heat loss from these doors, both through 
transmission and air leakage through the seals.  Some of the window areas have been 
covered with insulation.  It may be necessary to add enclosures outside or inside of these 
doors with additional tighter doors in order to reduce the heat loss. 

 

A. Major Building Components  –  Roof 

 The building was built with a wooden joist / roof board system covered with a fiberboard 
insulation and tar paper system in 1955 / 1959 

 
 Later in the 1980s and 1990s, sections of the roof were replaced with a membrane roof 

over fiberboard or Styrofoam insulation, (need to check to determine the thickness and R 
value of this insulation).  Once air leaks are brought under control, the majority of 
thermal heat loss is through the roof (as heat rises upward).   

 In addition, a white roof with insulation will keep the building much cooler in the 
summer and reduce AC load dramatically on hot and/ or sunny days. 

 

B. Major Building Components – other 

 The facility has a commercial kitchen with stoves, exhaust hood, dishwasher, refrigerator, 
freezer stainless steel counters and tables.  

 

C. Major Building Components – Heating Ventilating Systems and Electrical System 
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 The building was originally heated with two lb. per hour oil fired furnaces with hot water heat 
flowing to radiators (convectors) in each room.  There are air return slots under the 
radiators (convectors) in each room.  See Action Items.  

 
 History of the boilers 

- The original heating system consisted of two 15psi at 250 deg F coal fired Kewanee 

steam tube boilers.  The boilers were later converted to No.6 fuel oil: the North boiler has 

one 9,800,000 BTU/HR input oil burner and the South boiler has two oil burners, totaling 

7,000,000 BTU/HR input.  The design efficiency is assumed to be 65%, while the actual 

maximum efficiency at load would have been about 60% after conversion to oil.  This 

would yield a boiler output of 5,880,000 and 4,550,000 BTU/HR respectively.  It is 

assumed that the design was redundant – so that the smaller boiler could handle the 

maximum steam load alone if there was a problem with the other boiler during the winter. 

The original steam heating system 

- The boilers produced steam which was supplied to heating coils in the air handling 

system and to radiators (convectors) located in each of the rooms (except closets small 

halls, etc.).  There are two large fans with steam coils in the main building, one in the 

center wing near the main hall and the other in the East wing again near the main hall. 

There are two additional smaller air handlers on the gym stage.  These fans drew in air 

from the hallway, heated it and forced it down into the tunnels running under the 

building.  The preheated air then came up through slots in the floor under each radiator in 

each room.  The air moved through the radiators was heated further and out into the 

room.  The air was returned via louvers in each door to the hallway.  Fresh air was drawn 

through a duct on each air handler unit as well as the normal leakage with a non-tight 

building.  This forced air design allowed smaller radiators to be used in each room as 

opposed to natural convection. 

- Each air handler has a 5 HP - 230V - 3 phase motor. 

- The gym air handlers took air from the gym, heated it and returned it to the gym. 

Tunnels 

- Now that the tunnels are no longer used as part of the ventilation system, water ingress 

and damp air has become a problem in the building. 

- The tunnels have had a history of water problems. 

Electrical System 

Main service dry type indoor air cooled transformer   31A / 4160V – 635 A / 120V/208V 

secondary.  This will enable 225 KVA of load if balanced across the phases. 

 In the current configuration, there is one heat pump on each phase (16 KVA each), so there is  

            ample electrical supply for additional heat pumps and lighting load. 
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The Wind turbine generator supplies up to 30kw of power at 208V at the secondary side of the 

transformer.   This will provide energy, but cannot be used for additional demand, since the wind 

is intermittent. 

Main loads  

Heat Pumps  80A maximum load at 208volts – 1 phase 

Heat Pumps:  1 in furnace room   /  1 in East Hall    /   1 in Shop (liquid to air)  

Air handler (fans):  two for the Hallways and two in the gymnasium 

 Lighting (if entire building is in use) 

Classrooms  

Gym lighting 

Other misc rooms 

Closets, bathrooms etc. 

2.  Talk with users 

Where are Building Problems?  

Former students and two former maintenance personnel were interviewed.  The consensus was 

that the heating supply was adequate even during periods of below zero weather.  They 

were referring to the period after the window walls had been insulated.  It is possible that 

the building would have been cold in places before that was done in the late 1970s. The 

maintenance personnel indicated however, that the heating system required a lot of 

maintenance, especially on steam traps.  They both also said that site drainage was a 

chronic problem and that the tunnels did periodically flood with water. 

 

3. Evaluate Energy Bills 

Local utility representative and efficiency programs available 

[a detailed list of utility programs will be added after the January 10, 2011 session] 

Energy Bills from 2006 – 2009 were evaluated while the school was still in operation to see 

where the energy was used and the costs were,  ( see tables and graphs with NWRDC 

data, below), 

III.  Inspection And Testing – Results 
 

4. Save Energy- First- Inspect / Test the Building Before You Insulate/ Replace Equipment  

Based upon the preliminary assessment, the major areas of heat loss at the Kennedy facility can 

be divided into five main areas: 
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 1.  Window Walls 

The building was originally designed and built with large plate glass windows along each side 

(with block and brick end walls, see below).  The window walls were built in 9 foot sections with 

six 47.5” wide by 32” high windows arranged 3 high over a 38” wainscot wall underneath.  

There were two hinged windows single pane windows in each room located in the bottom row of 

panels. 

The window panels had two glass panes separated by a 4.5” air space.  The wainscot wall had 

two asbestos – cement panels again separated by a 4.5” air space.   

In 1979, to reduce energy use, the inside window was removed from most of the panels and was 

replaced by layers of: Formica / 4.5” of dense blue Styrofoam insulation and 0.5” plaster board. 

Later a layer of outdoor masonite and cedar board and baton siding were added outside.  About 

half of the original windows that were left were replaced with double pane insulated windows 

later on as well. 

The energy calculations for each window wall section are shown below. 

The energy calculations for each of the following building sections are also shown below.  

2. Roof 

3. Brick / Cinder block End walls and Gym walls 

4.  Doors 

 

5.   Ventilation System 

After NWRDC has completed the work to seal the building envelope and reduce the air leakage, then it 

is recommended that a calibrated blower door test be done.  Because of the size of the building, it may 

be necessary to do each wing separately in order to achieve the nominal pressure requirement.  This 

testing will reveal additional air leaks and also ensure that the building ventilation system meet 

ASHRAE standards for air changes.  In addition, the testing will help in the planning for specialized 

ventilation requirements for any tenants that have extra computers, process equipment or machines. 

 

5.  Evaluate How Building is Performing – How Does It Compare to Energy Indexes and Other 

Building – Is Building More or Less Efficient Than Average - How Much Opportunity for 

Improvement Is Available 

These tables were developed by the US Department of Energy to help compare buildings against the 

average.  Is building more or less efficient than average - how much opportunity for improvement is 

available. 

 

Kennedy Go green Center Energy Use Evaluation  

HHI - Home Heating Index:        9.9      BTU / Sq Ft/ Heating Degree Day   

TEI  - Total Energy Index:         28.34   KWHr/ Year/Sq Ft working space / Year 
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Energy COST                              $1.20    $/ Sq Ft/Yr 
 

Less Efficient HHI 
 

Uses a lot of Energy TEI      $/ Sq Ft/Yr  

Older Buildings  22+ 
 

Older Buildings 28.34             $1.60+ 
Air Leaks / Little Insulation 

  
Air Leaks / Little Insulation 

  Inefficient Heating system 

  
Inefficient Heating system 

  Below Average Buildings 18 
 

High Energy Use Equipment 

  
Some Air Leaks / Insulation 

  
Below Average Buildings 21 $1.20 

Below Avg. Heating system 

  
Some Air Leaks / Insulation 

  Average Buildings 13 
 

Below Avg. Heating system 

  
Avg. Air Leaks /  Insulation 9.9  

 
Medium High Energy Usage 

  Average Heating system 

  
Average Buildings 14 $0.80 

Above Average Buildings 8 
 

Avg. Air Leaks/  Avg. Insulation 

  Fewer Air Leaks / Insulation 

  
Average Heating system 

  Above Avg. Heating system 

  
Careful Energy Use 

  Newer Buildings 4 
 

super tight insulated Building 7 $0.40 
Low Air Leakage /Good Insula. 

  
Few Air Leaks / Ex. Insulation 

  Very efficient Heating system 

  
Very Efficient Heating system 

  LEED or other Rated Buildings 2 
 

Low Usage Appliances  

  super tight insulated  

  
Very Efficient  Equipment 

  90%+ efficient Heating system        0 
 

Few places to Save Energy 0 $0.00 

Most  Efficient        
 

Uses Very Little Energy 
        From US Department of Energy and US Environmental Protection agency as provided by Residential Energy, Krigger- Dorsi,  2009 Saturn Resource Management 

 

 

As outlined in the Executive Summary (above), the Kennedy facility is less efficient than comparable 

commercial buildings due a number of reasons (the detail is provided in the following sections). 

 

Many structures built in the 1950s did not have a lot of insulation and were not designed to inhibit air 

leaks.  Oil was inexpensive and the buildings were also designed to bring fresh air in at many points. 

 

In addition, the Kennedy facility is a one story facility, which means that there is more roof area and 

thus more outside surface area per square foot of floor space than other commercial buildings that have 

multiple floors.    

 

However, the one story layout should be ideal for a business incubator as it will provide excellent access 

and very flexible for a variety of businesses.   

 

As part of the energy evaluation process, the Consultants compared the Kennedy facility to three 

buildings that are more efficient per square foot and three that are less efficient.  This comparison was 

done to provide context for the NWRDC and a reference point with which to start. 
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The results are shown on the graph.   

 

 

    

Building 
1 

Building 
2 

Building 
3 

Building 
4 

Building 
5 

Building 
6 

Building 
7 

  
Church House Church Kennedy House Church Museum 

Footprint         
(foundation 
area) Sq Ft 8335 1000 14500 47565 1700 13810 11000 

Working 
Space Sq Ft 16670 2500 29000 47565 2400 29000 11000 

Geometry 

Sq Ft 
Space/ Sq 
Ft Outside 
Surface 
Area     

 

0.65 0.54 
 

  

Heating 
Degree 
Days 

 For the 
period  
analyzed 8000 8000 8000 9400 8000 8000 8000 

Home 
Heating 
Index 

BTU/SqFt/ 
Heating 
Degree 
Day 4.17 6.58 8.86 10.29 12.32 17.78 24.44 

Total 
Energy 
Index-e 

KWHr/ Sq 
Ft 9.78 17.34 23.36 28.34 28.87 46.88 64.44 

Total 
Energy 
Cost /SqFt $/ Sq Ft $0.73 $0.79 $1.14 $1.20 $1.41 $2.04 $3.21 
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Comparison of Buildings – the details – 3 more efficient than the Kennedy facility and 3 less efficient 

Kennedy Go Green Incubator is No. 4 above – the Red bar shows Total Energy Index  KWHr /Sq Ft/ Yr. 

 

Kennedy Building  - Item 4 on Graph         

Electrical Usage 200000 KWHr/ Yr $17,000.00 average 

Period analyzed 2006-2007         

Fuel Oil 28000 Gallons/Yr avg $40,000.00 average 

Propane 450 Gallons/Yr avg $1,000 average 

          

Area Sq Ft 47565 Area Sq Ft     

Heating DD 9400 Heating DD $57,000.00   

HHI 10.29 BTU/SqFt/ HDD $1.20 
$/Sq Ft/ 
Year 

TEI  Total Energy 28.34 KWHr /Sq Ft/ Yr     

TEI  Total Energy 96,768.63 BTU/ Sq Ft     

Total Energy Cost $1.20 $/Sq Ft/ Year     

          

Comparison 1 - 1950 Church / 
Rebuilt 1990 - Item 1 on Graph         

Electrical Usage 73329 KWHr/ Yr $7,700    

Natural Gas 3060 Therm/Yr $4,400    

    
(minus Hot 
Water)     

          

Area Sq Ft 16670 Floor Area Sq Ft     

Heating Degree Days 8000 Heating DD     

HHI 4.17 BTU/SqFt/ HDD $0.73  
$/Sq Ft/ 
Year 

TEI  Total Energy 9.78 KWHr/ Sq Ft     

TEI  Total Energy 33,374.04 BTU/ Sq Ft     

Total Energy Cost $0.73 $/Sq Ft/ Year     

          

Comparison Example 2  -  1920    
2400 Sq Ft 2 story house - Item 2 on 
Graph         

Electrical Usage 6437 KWHr/ Yr $700    

Natural Gas 1260 Therm/Yr $1,270    

          

Area Sq Ft 2500 Area Sq Ft     

Heating DD 8000 Heating DD     

HHI 6.58 BTU/SqFt/ HDD $0.79  
$/Sq Ft/ 
Year 

TEI  Total Energy 17.34 KWHr/ Sq Ft     

TEI  Total Energy 59,190.37 BTU/ Sq Ft     
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Total Energy Cost $0.79 $/Sq Ft/ Year     

          

Comparison Example 3  - 1922 
Church SE Mpls Remodeled 1959 /  
1998  - Item 3 on Graph         

Electrical Usage 112000 KWHr/ Yr $11,950    

Natural Gas 19300 Therm/Yr $21,250    

          

Area Sq Ft 29000 Area Sq Ft     

Heating DD 8000 Heating DD     

HHI 8.86 BTU/SqFt/ HDD $1.14  
$/Sq Ft/ 
Year 

TEI  Total Energy 23.36 KWHr/ Sq Ft     

TEI  Total Energy 79,736.83 BTU/ Sq Ft     

Total Energy Cost $1.14 $/Sq Ft/ Year     

          

Comparison 5 - 1950 Church  - 
Minister House  - Item 5 on Graph         

Electrical Usage 9297 KWHr/ Yr $1,050    

          

Natural Gas 1358 Therm/Yr $1,350    

          

Area Sq Ft 1700 Area Sq Ft     

Heating DD 8000 Heating DD     

HHI 12.32 BTU/SqFt/ HDD $1.41  
$/Sq Ft/ 
Year 

TEI  Total Energy 28.87 KWHr/ Sq Ft     

TEI  Total Energy 98,552.92 BTU/ Sq Ft     

Total Energy Cost $1.41 $/Sq Ft/ Year     

          

Comparison  6  - 1915 Church South 
Mpls Remodeled 1959   - Item 6 on 
Graph         

Electrical Usage 100000 KWHr/ Yr $10,650    

Natural Gas 43000 Therm/Yr $48,650    

          

Area Sq Ft 29000 Area Sq Ft     

Heating DD 8000 Heating DD     

HHI 17.78 BTU/SqFt/ HDD $2.04  
$/Sq Ft/ 
Year 

TEI  Total Energy 46.88 KWHr/ Sq Ft     

TEI  Total Energy 160,048.28 BTU/ Sq Ft     

Total Energy Cost $2.04 $/Sq Ft/ Year     
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Comparison  7  -  1905 Railroad 
Roundhouse - now a museum - Item 
7 on Graph         

Electrical Usage 190023 KWHr/ Yr $19,600    

Natural Gas 17711 Therm/Yr $15,700    

          

Area Sq Ft 11000 Area Sq Ft     

Heating DD 8000 Heating DD     

HHI 24.44 BTU/SqFt/ HDD $3.21  
$/Sq Ft/ 
Year 

TEI  Total Energy 64.44 KWHr/ Sq Ft     

TEI  Total Energy 219,985.32 BTU/ Sq Ft     

Total Energy Cost $3.21 $/Sq Ft/ Year     

 

 

 

 

 

 

 

 

 

 

The Consultants also use a Building Geometry Index to evaluate the geometry of the space.   As shown 

below, a 1 car heated garage has much more outside surface area than a house per square foot of floor 

space.  More surface area translates into more energy loss outside in the winter and inside during the 

summer.  The Kennedy Go Green Business Incubator because of its design with wings all on one floor 

has about the same index as a two story house.  A Geometry Index of 0.5 to 0.75 approximates a house 

and therefore the Home Heating Index can be used as a planning guide for energy improvements.  The 

Kennedy facility is in this range so the HHI is applicable. 

 

 

 

Building Geometry Index   

Building 
or Sector 

/ Wing Floors 

Area  
Foot-
print    

Used Floor 
Area  

Surface 
Area of 

CondSpace 

Area of 
Conditioned 

Space/ 
Surface 

Area 

Feet No. Sq Feet Sq Feet Sq Feet Index 

1 car 
garage 
heated 1 300 300 1087 0.28 
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2 car 
garage 
heated 1 625 625 1723 0.36 

2 story 
colonial 2 1020 2040 3580 0.57 

ranch 1 2040 2040 4000 0.51 
2 story 

colonial 2 1500 3000 4700 0.64 
Kennedy 

GGBI 1 47565 47565 73546 0.65 
2 story 
Church       

So  Mpls 2 8800 16600 15220 1.10 
3 story 
school       

SE Mpls 3 16000 48000 36160 1.33 
    Office      
Building 7 10000 70000 49200 1.42 
IDS Tower 

Office 
Building 57 20000 1140000 498800 2.29 

 

 

 

 

IV.  Possible Additional Changes And Modifications 
 

6.   Save Energy - Second - Make Operation Changes – Identify Low Cost Changes to Make 

a.  Turn Un-needed Equipment Off    

b.  Add Timers   

c.  Can you turn it off? 

d.   Commercial – Do you need to heat every building?  / how about only 45 degrees? 

e.    Replace Big Units with Small Ones – Is that Big Unit still needed? 

f.    Close Doors and windows  

g.    Cover wall AC units    

h.    Garage Door Pillows 

i.    Adjust Thermostats / install programmable thermostats    

j.    Replace Incandescent Lights  

k.   Replace Old Florescent Lights  

l.    Combine Vehicle trips to reduce mileage  
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m.  Look Everywhere - Find wasted energy 

 

Administrative Changes 

Do administrative changes to reduce energy waste (little or no cost / large benefit) 

a. Identify where energy is being used when citizens and staff are not present /building is  

 unoccupied 

b. Use administrative controls to shut off appliances or change temperature 

c. Install timers / programmable devices (see 3 below) 

d. Remove bric-a-brac and other items stored from rummage sale  - these items contain 

 mold 

e. Find a new way to drain water from sump pump in tunnel – so that hose does not go 

 through window  

f. Close inside front doors when temperature is below 32 deg F outside or Nov. to April 

 

THE NWRDC specific recommendations: 

a. Change procedures to save energy on kitchen coffee pots  

b. Test and Label Circuits - Electrical Panel so people can properly shut off circuits during 

 certain instances to save energy and for safety / code requirements and to be able to test 

 loads and circuits.  

 c.  Changes for educational purposes for building users citizens 

 Install watt measuring devices at key outlets for people to see 

7.   Save Energy - Third – Plan to Fix Air Leaks  

a.  Air Leaks can make insulation worthless  

b.  Seal Holes – use expandable foam (survey building and look for all holes) 

c.  Fix Doors  

d.  Windows   - cover old leaking windows with 3M film 

Leaks and Infiltration 

Stop leaks and Infiltration of air (low cost / large benefit) 

a. Install storm windows where possible 

b. Do caulking 

c. Repair weather- stripping on doors 

d. Repair windows 

 

 

8.   Save Energy – Fourth - Plan to add Insulation  

a.  Add Insulation where is pays to do so 

b.  Add insulation 
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c.  Replace poor windows with energy efficient windows and E rated glass 

d.  Replace doors 

e.  Fill voids in outside walls 

f.  Add additional insulation when doing roof repairs or replacement 

THE NWRDC specific recommendations: 

g.  Find accessible areas and install insulation 

h.  Add 8” or more of Insulation to Roof Building (this is a Major Project (over $50,000) 

 

 

9.   Save Energy - Fifth – Evaluate Modify / Replace Heating Air Conditioning Equipment 

a.  Does it just need maintenance?  

b.  Does it need a minor upgrade (furnace exhaust damper) or replacement? 

c.  Do a building maintenance manual  

d.  Do a building HVAC equipment maintenance manual 

 Improve the control of the energy use (low to medium cost / large benefit) 

a. Install timers  

b. Install programmable devices / set back thermostats 

 

THE NWRDC specific recommendations: 

c. Install Setback thermostats 

d. Close off and reduce temperature in chapel and other areas when not in use. 

Improve Efficiency 

Improve the efficiency of energy loads  (low to high cost / large benefit) 

a. Do inspection and maintenance to ensure equipment is clean 

b. Operating properly 

c. Make modifications to improve efficiency 

d. Replace old inefficient equipment with Energy Star rated 

e. Install device that reduce energy waste  (e.g. stack dampers) 

 

THE NWRDC specific recommendations: 

f. Add heat exchanger   

g. Improve efficiency of furnace operation 

h. Look at improved heat zoning of building  
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Recommendations 

 

10.  Put the Energy Saving Plan Together 

- Don‟t Get Overwhelmed – Break it into pieces then do a 3 - 5 year plan  

- Operations changes – get employees involved  -   Make it Fun –  celebrate after each 

project 

- Plan the Modifications 

- Human Health Issues Must be Addressed 

- Fix air leaks  /  then Add Insulation 

- Modify / Replace Heating / Air Conditioning Equipment 

- Replace other equipment? 

- More Fuel Efficient Vehicles 

 

 

V.  Implement The Plan 
 

11.  Implement the Plan - Develop an Explanation and a Scope of Proposed Project 

- Have an Explanation of Project / and the desired Outcome / result 

 e.g Save Energy / Save Money / Improve productivity / etc. 

- Clearly Define the Scope of the project  

- outline what will be done  / what will not be done 
 

12.   Do a Preliminary Cost Estimate vs. Benefits 

- Decide which Project to do / which parts of the project to do  

- Which parts to do first / Which parts to do later 

- Will costs increase in the future to a level that doing them now is financially responsible 
 

13.  Do design work and get detailed plans for Projects involving Modifications /  

 Construction 

 -   Detailed plans are essential to avoid changes as work progresses.  Many contractors 

 charge for plan changes that are requested after the bid has been approved. 
 

14.   Put together Specification for Project / and Request for Proposal (if necessary) 
 

 

 

 

VI. Get Bids – Select Contractor 
 

15.  Advertise for Bids / Call Several Contractors 

- If possible get a list of pre-screened approved contractors 
 

16.   Meet with Finalists on Site  
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– Ask / Answer questions about details of the plan.  A contractor‟s interpretation of a plan detail 

may affect the bid estimate.  
 

17.  Select the Contractor to do the Work 

- Determine in advance the criteria for bid acceptance – low bid, early finish date, etc. 

- Discuss Schedule / Payments / Critical Dates 

- Get schedule agreed to by all parties 

 

18.   Award the bid / Begin Work – Inspect Regularly  

 – Avoid „Scope Creep‟ that raises the cost above the initial plan 

 

19.   Final Acceptance after all work is done and approval during final inspection and Final 

Payment to Contractor 

 

VII.   Follow-up and Keep Going –  

                Other Ideas and Recommendations 
 

20.   Follow-up and Keep Going 

- Monitor Energy Bills -   Did the first year changes lower the Bills? 

- Modify the Plan for Year Two Changes? 

- Monitor Operational Changes – did things slip back to the original? / Keep Going 

- Seek Ways to reduce waste building and operations 

- Recycling – Reuse of Materials 

- Use of Waste Products for Fuel or Energy 

- What are the current policies of the waste hauler 

- Are recyclables collected separately / who will take recyclables to the recycle station?  

 

 

 

VIII. Appendix  (Two Attached Files) 
 

A. OPTIONS GOING FORWARD - SUMMARY  and DETAILS 

 

B. BUILDING INFORMATION –   MAP and ROOM / DETAIL TABLE 

 

C. ENERGY LOSS DATA 

 

D. ADDITIONAL ENERGY DATA  -  Three sites:  Kennedy MN,   Business Incubator,  

Senior Center and City Shop 
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E. BUILDING MAINTENANCE MANUAL 

 

F. SITE DRAINAGE OPTIONS AND ISSUES 

 

G. PHOTOS AND THERMAL IMAGES 

 

H. ENERGY TERMS – GLOSSARY 
 

I. WEBSITES 
 

J. REFERENCES 

 

 


