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Dear Mr. & Mrs. Raasch, 
 
Attached is a listing of the items we noted during our recent energy audit at your residence.  
Information has been included on materials to be used and how to do-it-yourself (if you are so 
inclined.)  We depressurized your home with a blower door and located air leaks in your home.  
We found many areas that could be improved and believe that you will be able to derive benefit 
from air sealing and additional insulation.   
 
In addition to explaining how to do much of the work yourself, we have attached a list of 
companies that will be able to help you with almost all of this work.  Of course, we can’t 
guarantee their workmanship, and you should check them out for yourself before contracting 
with them.  We would appreciate it if you would keep us informed of your experience should 
you choose to have another company help with any of the work.  This helps us know who to 
recommend to our clients.  We would also appreciate it if you would let these companies know 
that you heard about them through us.  Many energy saving products for do-it-yourself fixes can 
be found at www.EnergyFederation.org.  We have negotiated a discount with them for our 
customers.  If you decide to purchase anything from Energy Federation be sure to use the coupon 
code “highbills" at checkout (in the "Coupons and Promotions" field) and you will receive 10% 
off of your purchase.   
 
Please review the energy issues and improvement recommendations detailed and give me a call 
if you have any questions.  Good luck with your energy improvements.  We sincerely appreciate 
your business! 
 

New incentives for home energy improvement 
 

Federal - Recent economic stimulus bills enacted by Congress resulted in significant new 
incentives for homeowners considering improvements to the energy efficiency of their own 
homes. As you consider the recommendations in this report, refer also to the following web site 
that clarifies Homeowner Energy Tax Credits for Homeowners: 
 

http://www.energystar.gov/index.cfm?c=products.pr_tax_credits#chart 
 



Raasch HPw ES Audit Report  Page 3 of 22 

   
Missouri Senate Bill 1181 effective 1/1/09, establishing R.S. MO 142.121 (8)  

Re: Tax Deductions for Home Energy Efficiency Improvements 
 

·  Senate Bill 1181 is effective January 1, 2009 and is administered by the MO DNR.  The 
bill established Revised Statute, Chapter 141, Section 121 (8). 

·  The deductions from net taxable personal income are available to Missouri homeowners 
for audits performed by MO-approved auditors and for home energy improvements 
performed per audit recommendations under the Revised Statute. 

·  The tax deduction applies to “the cost of improvements” and doesn’t explicitly exclude 
labor cost. 

·  This is not a tax credit – it is a deduction on the amount of declared taxable state income.  
This amounts to a 9% subsidy because it’s taken as a deduction from state-taxable 
personal income only. 

·  Missouri taxpayers can claim a maximum deduction from state-taxable income of $1000 
annually and $2000 cumulatively (over more than one year) for an audit and audit-
recommended improvements  

·  Missouri KCP&L customers who take advantage of the $600 utility rebate under that 
program can also use Missouri’s tax deduction program as long as income deductions 
claimed under 1181 are not taken on services or materials identical to those claimed 
through the KCP&L program.  

·  Unlike the KCP&L Post-installation analysis is not required by the Missouri tax 
deduction statute. 

 
Visit the following for an explanation of the Revised Missouri Statute: 
http://www.moga.mo.gov/statutes/C100-199/1430000121.HTM  

(see especially subsection 8) 
 
To view the final draft of S.B. 1181, see: 
http://www.senate.mo.gov/08info/pdf-bill/tat/SB1181.pdf    

(See especially Page 20, line 117, 8.(1) and page 26, Section 640.153 beginning at line 2) 
 

Local Utilities  
  
Missouri Gas Energy (MGE) and KCP&L each have incentive programs that could help 
subsidize your efficiency upgrades: 
http://www.kcpl.com/residential/homeperf.html  
https://www.missourigasenergy.com/MGE/conservation/heatingIncentives.jsp  
 

 
Mary A. English 
Energy Consultant 
Certified Energy Rater 
Hathmore Technologies, LLC  
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Health & Safety  
 
We place any health and safety concerns we have following your audit up front in our report.  
Even if you don’t move forward with the remaining items at this time, please pay attention to this 
section.  These are items discovered during our review of your home that affect the health and 
safety of its occupants and should be addressed as soon as possible. 
 

Spillage was detected of flue gases from under the draft 
hood.  Secondly, the flue was not drafting properly up 
further in the pipe.  Both of these test failures indicate 
that there is a blockage somewhere up the flue keeping 
the gases from venting out of the flu and home properly.  
This needs to be addressed and corrected by a 
professional as soon as possible.  However, the CO of the 
undiluted gases in the water heater tested at safe levels. 
Finally please note that the flue pipe was disconnected (as 
viewed left) from the draft hood.  I fixed this, but since 
the flue is not attached very well to the hood, this needs to 
be fixed so it cannot become disconnected so easily. 

 
 
Air Infiltration Test Results 
 
We depressurized your home with a blower door and located air leaks in your home.  We 
measured that your home experiences a natural air leakage rate of 0.71 air changes per hour.  
This means that 71% of the air in your home is completely replaced with air from outside every 
hour.  This outside air needs to be filtered, heated and/or cooled.  This rate is higher than the 
typical rate of about 40% - 50% for standard construction in our area.   We found several areas 
that could be improved and believe that you will be able to derive major benefit from air sealing 
and additional insulation.   
 

 
I. Exterior Envelope  

 
It is very important to keep the exterior of your home in good repair.  This is your home’s first 
defense against nature’s potentially destructive forces of wind and water.   
 
As we inspect the exterior of your home we look for things such as soft and/or discolored siding, 
missing or weathered caulking, unsealed and/or poorly insulated floors over the open air 
(cantilever floors), open exhaust vents (dryer/bathroom/range hood/etc.), penetrations for 
plumbing, A/C, wiring, etc., open window wells and areas where water could enter and damage 
the structure.  From a combustion safety and air quality perspective, we also look at the 
placement and condition of your exhaust and ventilation pipes, ports and chimneys. 
 
After review of your home’s exterior envelope we found: 
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  The house has two cantilever floors that have been 
partially caulked and sealed.  However, they all still have 
gaps and cracks allowing a lot of air to enter through 
these floors.   
  Cantilevers should be fully sealed and dense packed 
with blown cellulose insulation. 
 
Pictured:  View of south bay cantilever.   
  Below mid-left:  under the south bay cantilever 
(exterior). 
  Below low-left:  under the north window cantilever 
(exterior). 
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  Tuck-pointing on the rock siding/foundation of the 
home is sound and no major holes/gaps/leaks were found 
between the rocks.  The junction of the rock wall to the 
framing of the home, windows and doors however, has 
many gaps and cracks.  The old caulking has dried and 
pulled away. 
  Old caulk should be cleaned away as much as possible 
and fresh caulk should be reapplied.  A silicone based 
caulk should be used that will adhere to both the rock 
and the framing. 

  The front porch support board was installed directly to 
the exterior wall, with no siding behind it. 
  All gaps and seams around the support and under the 
cantilever should be sealed with caulk.   
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  There are several penetrations into the house that need 
to be sealed or resealed due to deterioration of the 
existing caulk or putty. 

  Gaps between wood trim and windows should be sealed 
with caulk to prevent air flow into the wall cavity. 
 

 
 
 
 
 
II. Upper Envelope (Attic)  
 
The ceiling, being the highest point in the house, is an area of high pressure.  Air at the ceiling is 
constantly trying to escape to the attic.  Air in the attic is constantly trying to loop into the living 
areas of the home.  Penetrations to the attic of the home can be the worst areas of infiltration/ 
exfiltration in the entire home, due to the higher pressure at this plane.   
 
As we inspect your upper envelope we look for things such as level and condition of your 
insulation, wiring and plumbing penetrations and chases that are open to the attic, recessed (“can”) 
lights, insulation and air sealing of dropped soffits and insulation and condition of the attic access.  
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From an air quality and combustion safety perspective we look for exhaust fan piping, combustion 
exhaust venting, appropriate attic ventilation and any signs of mold or mildew in the attic. 
 
After review of your home’s upper envelope we found: 
 

 

 

 

  Attic Insulation –rock wool batts under either 
installed particle board or wood slat flooring, 
measuring 3” for an R-value of 8 or less.  An R-
Value of 49 or greater is recommended by the U.S. 
Department of Energy for our climate.  There are 
also several gaps and holes in the floor or around the 
perimeter of the attic which extend all the way to the 
basement due to the balloon framing of the house. 
 
There are two approaches to fixing this problem: 

A. Best Practice, more expensive:  insulate the 
roof deck with spray foam.  (This will need to 
be done by a professional.)  In addition, care 
should be taken to seal all penetrations and 
vents throughout the entire attic which will 
bring the attic into the conditioned envelope 
of the home.  This way you can use the entire 
space of the attic for storage as it is now being 
used.  There are different types of spray foam 
and the type you choose will have a major 
impact on the R-value.  Closed cell foam has a 
higher R-value but is more expensive than 
open cell foam.  Here is a web page that 
explains more about the difference:  
http://www.thomasnet.com/articles/plastics-
rubber/closed-cell-open-cell 
Either way, using either spray foam variety 
will create a superior air seal in the roof of 
your house and drastically reduce the amount 
of conditioned air leaking through the top of 
your home; and cut down on heat loss 
through the virtually uninsulated attic space 
– the most important part of the home that 
needs insulation. 

 
B. Less expensive, but removes the attic as a 

storage space.  Seal all penetrations between 
the house and the attic, including the 
perimeter walls openings with foam.  Blow a 
minimum of 11” of loose cellulose over the 
attic floor.   This will give you a much needed 
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R-value of R-45 if you include the rock wool 
under the floor boards.  Done properly, 
cellulose will also provide air seal and is not 
attractive to rodents.   

To learn about research findings from the Oak Ridge National Laboratory on cellulose versus 
fiberglass and on radiant barriers, visit 
http://www.homeenergy.org/archive/hem.dis.anl.gov/eehem/92/920510.html 
 
To learn about your rights as an insulation customer refer to Federal Trade Commission 
regulations at http://www.ftc.gov/bcp/rulemaking/rvalue/16cfr460.shtm 

 
 

  Unsealed plumbing and wiring chases in the attic 
allow unconditioned air to enter the wall cavities of the 
home and infiltrate through switches, outlets and 
fixtures. 
  The attic area should be searched for all wiring and 
plumbing chases and these chases and penetrations 
should be sealed with foam or foam board then fully 
insulated.   

Baffles and attic ventilation   Should you choose option B above for improving your 
attic’s insulation, consult with the contractor on adding 
more ventilation via soffit vents and baffles (to prevent 
wind-washing of the loose-blown insulation). 

 

 The door to the attic was extremely leaky.  If you 
choose Attic insulation Option B above, this will need to 
be addressed by adding a weather strip and adjusting 
the door to fit tightly in the frame. 
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III. Lower Envelope (Basement or Crawlspace)  

 
The basement is also a point of high pressure.  If you effectively seal the highest and lowest 
points in your home, the pressures in your home will basically equalize and your natural 
infiltration rate will drop.   
 
As we inspect your lower envelope we look for things such as leaky, unsealed and possibly 
uninsulated rim joists (the area above your foundation wall and below your first floor), wiring 
and plumbing chases that are open to the walls (and sometimes all the way to the attic) in the 
ceiling of your basement or crawlspace, and cracks or gaps in your foundation walls.  From an 
indoor air quality and combustion safety perspective we look for any sign of moisture problems 
and potential for mold growth as well as evaluate the ventilation in this area. 
 
After review of your home’s lower envelope we found: 
 

 

 The rim joist is not insulated or sealed. There are several 
penetrations through the rim joist, some of which have 
been sealed. 
  Recommendation is to seal all rim joist penetrations, 
seal the rim joist itself and fully insulate the rim joist 
with foam board and foam. 
 There was a large amount of air leaking from your 
basement – this is a high priority fix.  (See prioritization 
at the end of this report). 
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  The floor above the crawl space is not insulated and 
neither is the crawl space rim joist.  This was a major 
source of air infiltration. 
  The crawlspace wall and rim joist needs to be insulated 
and sealed with spray foam.   
   

chaseways   Chaseways rise from the basement up through the walls 
of the home and exit to the attic. 
  These chaseways should be sealed at both the basement 
and attic. 
  Basement windows are leaky, loose and do not have 
weather strip. 
  These windows should be weather stripped and their 
locks adjusted to make them close tightly.  Rope caulk 
could be used to seal them if they are not going to be 
opened.  A more convenient product for this purpose is a 
clear removable caulk by DAP called Seal-n-Peel or 
Season Seal by White Lightening. 

 
 
IV. Interior Space  

 
There are many opportunities for unconditioned air to find its way into your conditioned space.  
This air must then be filtered, conditioned (heated or cooled), and potentially dehumidified.  
Finding and stopping areas of air leakage saves energy and money and leads to a more 
comfortable, more durable home.  Lifestyle choices, such as the bulbs and appliances you use, 
can also have an impact on the ongoing energy usage of your home. 
 
As we inspect your interior envelope we look for things such as window and door leakage, 
weather stripping, plumbing and wiring penetrations, leakage through outlets and switch plates 
and around built-in cabinetry and seating, leakage through lighting and fixtures, energy usage of 
lighting and appliances, effectiveness of fireplace sealing and air loss through beam penetrations.  
From a combustion safety and indoor air quality perspective we look for moisture/mold issues, 
effectiveness of installed ventilation systems, dryer venting ductwork and carbon monoxide 
output of any gas appliances. 
 
After review of your home’s interior envelope we found: 
 



Raasch HPw ES Audit Report  Page 12 of 22 

  Although the fireplace flue has been sealed off from use, 
a significant amount of air entered around the fireplace 
chimney brickwork during depressurization of the 
interior. 
  These cracks should be sealed.  A clear silicone caulk 
can be used that will not compromise the esthetics of the 
fireplace. 
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  Windows are double pane and for the most part are 
performing well.  There is leakage round the wood trim.  
This will be addressed below. 
   

  A removable caulk can be used to tighten these windows from the inside during times of the 
year when they aren’t opened for extended periods.  DAP markets a clear removable caulk for 
this purpose called Seal N Peel.  White Lightening markets a similar product called Season 
Seal. 
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  There are gaps at the window trim and around the 
windows.  These areas are leaking outside air into the 
home and allowing conditioned air to escape. 
  These gaps should be sealed and the windows should be 
caulked inside and out. 
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  Switches and outlets were leaky.  This is likely due to 
the many chase ways and openings into the walls of the 
home.  If the attic, basement and exterior gaps are sealed, 
the infiltration through the walls will be drastically 
reduced. 
  Hardware stores carry gasket kits that reduce air flow 
past these plates.  A good additional practice is to caulk 
the gap around the electric boxes behind these plates 
where the boxes meet the wall surface.  Use caution when 
working around electric wiring. 

  The dryer duct is excessively long and has several sharp 
bends.  It should be shortened and straightened to 
improve the dryer’s efficiency and to reduce fire hazard 
due to dryer lint being stuck in the duct. 
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  Doors were leaky.  Door strikes should be adjusted so 
the doors fit more tightly against the weather strip.  
Weather strip needs to be checked, adjusted, and 
possibly replaced.  Threshold needs to be checked. 
Foam-Tite door weatherstrip is superior to products 
commonly found in local stores.  It’s available via 
www.amconservationgroup.com 

The trim around both stairs up to the second floor were 
leaking a lot of air.  If the rim joist and attic are sealed 
and insulated as recommended above, this air leakage 
will be reduced. 
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The area between the trim and the tin ceiling was leaking 
air.  It was also disclosed that this ceiling is not insulated.  
This needs to be sealed and insulated.  Due to the lack of 
insulation both above and below this addition, these 
corrections will save energy and make the room 
drastically more comfortable. 

 
 
V. Equipment  
 
The effectiveness of your equipment is dependent on many variables, the equipment’s age and 
condition, how well maintained it has been, how well it was installed and commissioned in the 
first place, the sizing of the equipment compared to the actual load, and the effectiveness and 
quality of the distribution system or ductwork, to name just a few.  In tightening and insulating 
your home as well as fixing infiltration/exfiltration issues, you are changing the amount of 
heating and cooling energy needed to make your home comfortable.  This means that you may 
be able to use smaller, less expensive equipment and be just as comfortable, or likely, even more 
comfortable than you were before.  Many people replace their heating and cooling equipment 
with same-sized, more efficient equipment, as a first step in making their home more efficient.  
Equipment replacement should actually be the last step, to ensure the new equipment is sized 
correctly for the new thermal dynamics of the home. 
 
As we inspect your equipment we look for things such as age and efficiency of the equipment, 
filter condition and installation, equipment condition, areas of duct leakage, duct disconnects, 
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presence and level of insulation on ducts and pipes and placement of the units.  From an indoor 
air quality and combustion safety perspective, we test combustion equipment for spillage, 
appropriate draft, carbon monoxide output levels, and negative pressures in the combustion 
appliance zone that could potentially cause back-drafting and appropriate building airflow to 
ensure proper ventilation. 
 
After review of your home’s equipment, we found: 
 

  The furnace is a Heil, Model # undetermined with an 
AFUE (Annual Fuel Utilization Efficiency) of 
approximately 90%.  This is a high efficiency unit and 
appears to be in good condition.  
  Most installed heating and air-conditioning systems 
(even new systems) run at 50-60% capacity due to 
ductwork leakage and other system inefficiencies. 
  Recommendation is to have the system professionally 
tested and ‘tuned’ and include annual maintenance 
procedures for both the furnace and the air conditioner.  
HVAC companies that perform this testing are listed 
below. 

  The air conditioner is an American Standard , Model 
#2A7A2042B1 with a seasonal Energy Efficiency Ratio of 
11 SEER and a cooling capacity of 39,000 BTUs.  It 
appears to be in good condition. 
  In January 2006, the minimum allowed by law became 
13 SEER.  When time to replace this unit, consider a 
high-efficiency Energy Star model of 14 SEER or higher. 
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  The ductwork is leaking causing system to work harder 
at producing temperature and rooms to have unbalanced 
airflow.  Some supply ducts have been taped with foil 
tape; however, there are still many holes and gaps.  
Return ducts are using floor and wall cavities and are 
extremely leaky.  A lot of conditioned air is leaking 
directly out of the air handler at the seam.  Leaks should 
be sealed with water-based mastic and/or U.L. -181 
aluminum foil tape (do not use common Duct Tape.) 

The water heater model was undetermined.  Both the 
heater and the hot water pipes were insulated which is a 
beneficial energy improvement.  Good job.  

 
 
VI.  Combustion Safety  

 
 

Carbon Monoxide Alarm/Detector 
One carbon monoxide (CO) alarm should be installed in the hallway outside the bedrooms and  
in each separate area of the home. CO alarms may be installed into a plug-in receptacle or high 
on the wall because CO from any source will be well-mixed with the air in the house. Make sure 
furniture or draperies cannot cover up the alarm.  CO alarms should be installed according to 
the manufacturer's instructions. 
Flue Draft 
The flue draft was  0 which is insufficient for your water heater.  Also when your house was 
placed in “Worst case condition” the hot water heater exhaust spilled into your homes interior 
air.  I would recommend a CO alarm to be placed in the basement living area near the Furnace 
and the Hot water heaters so you would be alerted if dangerous levels of CO were in your 
home.  You could also add a draft inducing fan to your flue prevent spillage.  See notes about 
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potential flue blockage in the health and safety section of this report. 
Water Heater 
The water heater tested at 20 ppm  CO. This is in the safe zone for CO but does indicate some 
incomplete burning of fuel.   

Furnace 
The furnace has a draft inducing fan on it and is working properly. 
Gas Leaks 
Your home was tested for gas leaks at accessible pipes and none were found. 
 
 
VII. Priorities 
 

Generally, a comfortable and energy efficient home has 3 systems that work together. 
1) Air Barrier , (an air-leakage-barrier), to reduce outside air infiltration.   
2) Complete Insulation, (a heat-leakage-barrier), to reduce heat loss/gain to/from outside.  
3) Efficient Heating/Cooling system, (with sealed ducts) to efficiently generate and circulate air 
to control both temperature and humidity in every room in your home.  Additionally, you may 
want to consider converting to high performance lighting and appliances. 
 

It’s more important than most homeowners realize to prevent conditioned warm air from rising, 
up and out through hidden pathways into the attic and to prevent cooled air from exiting through 
air leaks in the basement while pulling hot attic air in behind it.  Most homes have large gaps in 
and around plumbing vents, wiring penetrations, flues, chimneys, and other chases hidden above 
your ceilings and behind your walls.  In winter, the warm air flowing up and out through these 
cavities carries moisture, degrades insulation, could cause mold, and can cause wood rot in the 
framing.  In addition to energy savings, air sealing at the boundary to the attic is a top priority for 
your health and the durability of your home.  Sealing the attic “bypasses” will often reduce the 
home’s air leakage between 10% to 40%. 
 
Sealing the accessible perimeter near the top of the foundation is often the second highest 
priority for stopping the larger air leaks.  The highest and lowest places in your home are where 
pressure differences causing air-leaks are greatest.  Weather-stripping windows and doors, 
sealing around their frames, and sealing electrical outlets will usually only reduce air-leakage by 
a few percent.  These are relatively lower priorities. 
 
Based on the analysis performed at your home, the following priorities are recommended: 

1. Seal and insulate rim joist and crawl space rim and walls. 
2. Seal attic penetrations and bypasses and insulate using one of the two methods 

recommended above. 
3. Insulate the ceiling of the kitchen.  
4. Seal accessible ducts with foil tape or mastic. 
5. Perform remaining work as detailed above 

 
Thank you for the opportunity to complete an energy performance and combustion safety 
analysis of your home.  Once you have completed your home upgrades, contact us for a post-test 
to quality check the work that was performed, determine the reduction in infiltration rate as a 
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result of the improvements and to ensure any combustion appliances and equipment will operate 
safely in the newly tightened structure. 
 
 
Recommended Contractors 
 
Some companies that may be able to help you out with some (or all) of the work are listed below.  
Be sure to verify that the contractor you choose is qualified to work under any incentive program 
that you may be using.  For instance, KCP&L has a list of BPI certified Home Performance with 
Energy Star contractors on their website.  
 
Do-it-yourself products and information can be found on our product website: 
www.HighEnergyBills.com and on the Energy Federation’s website at 
www.EnergyFederation.org - be sure to use the coupon code “highbills" at checkout (in the 
"Coupons and Promotions" field) and you will receive 10% off of your purchase.   
 
Heating, Air Conditioning and Ductwork  
 

Eric Kjelshus Energy 
816-537-5100 
kjelshus@starband.net  

 
Mike Barker 
Apex Heating and Air Conditioning 
(816) 517-9197 
mb@apexhvackc.com 

 
 
Insulation 
 

Ben Stowe 
31-W Insulation 
(816)690-6300 
theenergysavers@yahoo.com 
 
Anthony Wyatt 
Millennium Insulation 
(816)765-4840 
theenergysavers@yahoo.com 
 
Joe Phillips 
Suburban Foam Insulation 
(816) 694-8442 
joe2cat@earthlink.net  
 
Mike O'Connell, Owner 
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TIP - The Insulation Professionals 
(816) 941-2510  
info@insulatekc.com  

 
Weatherization 
 

Jim Markley 
Jim’s Trim 
 (913) 302-6350 
jimimarkley@yahoo.com 

 
 


