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Background of the NYSERDA Deep Energy Retrofit Project 
The purpose of this project for the New York State Energy Research and Development Authority 
(NYSERDA) is to find new or improved strategies for exterior building solutions in regard to insulation that 
will provide extensive energy-savings benefits for homeowners. Deep Energy Retrofits (DER) is one of 
the solutions. In the past, DERs have been expensive and hard for the average homeowner to budget. 
The DER solutions that IBACOS and Green Homes America (GHA) are proposing will be market friendly, 
affordable, and easily repeatable. The insulation strategies that will be used on nine test homes include 
the following: 

•	 Rigid foam insulation – Four homes will have approximate center-of-wall R-values of R-28, 
including furring strips for siding, with additional systems approach work to supply the complete 
integrated DER solution. 

•	 Spray foam insulation – Four homes will have approximate center-of-wall R-values of R-30, with 
additional systems approach work to supply the complete integrated DER solution. 

•	 HPwES upgrade – One home will include criteria from the Home Performance with ENERGY 
STAR® (HPwES) program, including dense pack walls and window upgrades for this retrofit 
strategy. 

In addition to the insulation, the strategies will include treatment where needed in the attic, mechanical 
systems, ventilation and basement band joist, walls, and floors.  

This report focuses on the first test home for the NYSERDA DER project. The report walks through a 
timeline of preconstruction efforts, the construction process, and post-construction activities for House 1, 
highlighting key areas.  
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Overview 

House 1 Existing Conditions 
House 1 is the first of nine test homes participating in the DER project for 
NYSERDA. The home is in a residential neighborhood in Syracuse, New York, 
located at 819 Nottingham Road. Two occupants currently reside in this single-
story, ranch-style home, which was built in the 1970s and has a finished floor area 
of approximately 2,067 ft2. Figure 1 shows the floor plan for House 1. 

Prior to construction, GHA assessed the existing conditions of House 1. 
Appendix A shows the Home Screening Worksheet produced by GHA. The 
existing home had whole-house air conditioning and natural gas with metal ducts 
for heating and appeared to have no leaks in the roof. The interior of the home 
included double-hung windows, R-10 fiberglass insulation in the attic, recessed 
lighting, and fiberglass wall insulation. Also, a water heater located in the 
basement had no direct vent and otherwise was vented improperly. Some existing 
exterior conditions of the home included wide shingles of the shake variety with 
about 9 inches of exposure, no chimneys, and a small overhang at the front door, 
as well as some exterior lighting and a gas meter on the exterior. Some of these 
conditions are shown here in the photos on the right.  

This homeowner wanted to be involved in this DER for various reasons including: 
reducing utility bills, no loan needed, caring about the environment, as well as 
getting a new look to their home with the conditioned porch.  

Figure 1. Preliminary sketch of the House 1 floor plan. 
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Planned Approach 

Strategies for House 1 
Once the existing conditions of House 1 were assessed, a workscope was created. This workscope 
described all of the renovations and updates that were to be done at this residence. House 1 was to 
receive the spray foam strategy, and the construction included the following:  

•	 Installation of whole-house Mastic Quest® vinyl siding in the Woodland Green color, 5-inch width  

•	 Installation of CertainTeed vinyl soffit material for overhangs 

•	 Application of white trim to the fascia, 22 windows, 2 doors, and 1 garage door 

•	 Addition of a dryer vent in the Woodland Green color 

•	 Installation of 3/8-inch sheathing over DER retrofit framing housewrap to cover the sheathing 
under the siding 

•	 Application of foam board in the garage to increase the R-value to approximately R-15, drywall 
over that application, and rough finish 

•	 Installation of 2-inch THERMAX™ Board 4 feet down from the top of the basement wall 

• Sealing of all ductwork in the basement with mastic 

See Appendix B for the workscope that explains the DER strategies for House 1.  
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Preconstruction Process 

Home Energy Assessment 
GHA conducted an energy assessment of House 1 prior to doing any work on the home. GHA was able 
to conduct blower door testing in House 1, and the results were 2675 CFM50. The energy assessment 
also revealed to the team that House 1 had central air conditioning installed in 2006, as well as a natural 
gas HV unit with a 92% efficiency rate. 

The existing water heater is not too old. The team was able to install a power venter although it does not 
give much hot water savings.  

See Appendix C for the energy assessment of House 1. 

Homeowner Approval 
After discussing the workscope as previously described, the homeowners agreed on the DER 
construction strategy, timeline, and process. The agreement states that the homeowners will pay 
$75,990, which includes a down payment of $15,000 for the work. In addition to that amount, NYSERDA 
will contribute $37,500 from the DER program toward the DER installation.  

See Appendix D for the homeowner’s construction agreement for House 1. 

Permitting 
The permitting process started slightly late for House 1. The code official in the area in which House 1 
was located had never seen this type of DER. He wanted to be sure that this construction was safe and 
therefore asked for a professional stamp on the details, structural calculations, and related materials. In 
response to this request, IBACOS assembled a package that included the construction drawings for the 
DER, structural calculations, and a summary letter of how the construction would be executed. IBACOS 
then collaborated with a licensed structural engineer in New York, who agreed to stamp the package. 
This stamped package was sent to the code official, and construction was approved to commence.  

The lesson learned from this permitting process was that the code official’s approval should be obtained 
well in advance of the anticipated start of construction.  

See Appendix E for the letter that was signed and stamped by the code official for permitting . 
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Modeling 
GHA performed Targeted Retrofit Energy Analysis Tool (TREAT) modeling for House 1. TREAT modeling 
involves entering and analyzing utility bill information, weather data, and building modeling information. 
The output report shows calculated energy savings for improvements made to the home through the 
DER. 

IBACOS also used Building Energy Optimization (BEopt) software to model the current conditions of 
House 1. Created by the National Renewable Energy Laboratory (NREL), BEopt is a software program 
that finds the least-cost solution to designing a zero-energy house. Figure 2 shows the source energy use 
for the existing House 1 prior to the DER. 

See Appendix F for the TREAT modeling outputs for House 1. 

Figure 2. BEopt modeling results for House 1. 
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Construction Process 

Gathering of Subcontractors  
Most of the subcontractors with which GHA works on a regular basis are up to speed on current retrofit 
solutions. These subcontractors do home performance updates on other homes, so GHA was able to use 
subcontractors that it typically uses to do this DER work on House 1. The project details were given to the 
subcontractors, and a meeting was held among IBACOS, GHA, and the subcontractors during the mock-
up phase to work through any questions the subcontractors might have had. 

Construction Schedule  
GHA created the project schedule, as shown in Figure 3, based on its prior knowledge of energy 
upgrades to homes. During Week 1 of the project, GHA prepared for the construction by ordering 
materials, obtaining permits, and notifiying manufacturers of the timeline. During Week 2, the 
subcontractors began to install some mechanical equipment as well as start the energy upgrades to the 
attic and basement by installing insulation as stated above. During Week 3, the exterior framing of the 
wall system commenced. In Week 4, the subcontractors installed the windows and doors and added the 
insulation. This was followed in Week 5 by the addition of new siding on top of the DER system. 

Figure 3. Construction schedule for House 1. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Order Equipment 
Obtain Permits 
Notify Manufacturers 
HVAC Install 
Remove Existing Siding 
Remove Existing Chimney 
Insulate Existing Walls 
Install HRV and or Mechanical Exhaust 
Complete Attic Insulation & Air Sealing 
Complete Basement Insulation & Air Sealing 
Install Exterior Wall Framing 
Install Foam Board on Exterior Walls 
Install Windows & Doors 
Spray‐Foam Exterior Walls 
Electric Relocation 
New Siding Installation 

6 ‐ 10 
Week 1 

13 ‐ 17 20 ‐ 24 27 ‐ 31 3 ‐ 7 10  ‐ 14 17 ‐ 21 

Preliminary Construction Schedule 
Deep Energy Retrofit 

Week 2 Week 3 Week 4 Week 1  Week  2 
August September 

Week 3  
24 ‐ 28 
Week  4 
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Construction Log 
Near the end of the project, a log was created to keep track of occurrences on the construction site. The 
subcontractors will do a trial run with implementing the use of this log to see if it helps to document 
lessons learned for House 2 and moving forward. This log is intended mainly to keep the subcontractors 
on schedule and to remind them about what information is needed to keep data on the construction. 

See Appendix G for an example of the construction log to be used on site for the remaining houses. 
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Construction Process Photos 
This photo shows the 
front of House 1 before 
any work was done. 
Notice the bay window 
and the shake siding.  

This view shows the 
back of the house 
before any work was 
done. The screened-in 
porch will become a 
fully conditioned space.  
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This view shows the 
existing insulation in the 
attic before any work 
was done.   

The attic received spray 
foam sealing and 
insulite boxes for all can 
light penetrations into 
the conditioned space. 
These insulite boxes 
were used as a 
standard for all 
recessed can lights. 
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This view shows a hole 
that was patched and 
sealed with spray foam.   

Here, the GHA 
contractors are 
installing the blown 
insulation for the rest of 
the attic. The existing 
fiber glass insulation did 
not need to be removed 
to install the new 
insulation and fill the 
large holes. 
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The construction then 
began on the exterior of 
the home. The 
homeowners wanted 
their existing covered 
porch to be converted 
into an enclosed, 
conditioned space. The 
picture at the right show 
the beginning stages of 
construction for this 
enclosure. The majority 
of the windows were 
added to the NE side 
which was the 
homeowners choice.  

This view shows the 
framing that is starting 
to be installed over the 
existing siding for the 
spray foam DER. 
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This view shows the 
front elevation of the 
house with most of the 
frame work installed.   

The house then was 
ready for application of 
the spray foam. This 
picture shows the start 
of that process. 
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This view shows the 
connections that were 
used with this 
application. Simpson 
Strong-Tie clips were 
installed at the top and 
bottom. 

Here is another view of 
the connections at the 
top of the framing and 
around the windows.   
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This view shows the 
questionable window 
installation that was 
happening on site. 
When visiting the site, 
IBACOS made 
recommendations, and 
the installation was 
corrected. 

This is an interior view 
of the windows after the 
DER. Note the wide sill 
ledges.  
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This view shows the 
basement in the original 
state prior to the DER.    

Here is the THERMAX 
detail in the basement.  
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The contractors 
installed a new ERV for 
this home, as shown 
here. 

This final picture of the 
basement shows the 
spray foam of the rim 
band joist on top of the 
THERMAX. The 
THERMAX was 
donated and just the 
cost of labor was 
needed. The white 
finish is a new option 
with THERMAX and 
was easier to use since 
the contractor did not 
have to do any interior 
finishing.  
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This view shows the 
exterior of the home 
with most of the spray 
foam insulation 
installed. 

The T-ply sheeting was 
installed after the 
insulation. This view 
shows the T-ply 
sheeting being 
attached.   
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This view shows the 
tape that was originally 
used for flashing the 
windows.  

This view shows the 
correct flashing tape 
that was installed once 
corrected.    
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Full application of the T-
ply was done around 
the entire home.   

This photo shows the 
top of the DER where 
the system intersects 
with the roof line.   
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Here the correct 
flashing tape is on the 
windows, the T-ply is 
fully installed, and the 
siding is beginning to be 
applied.   

This view shows the 
bug screen that was 
installed at the bottom 
of the new siding 
application. 
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This is the front 
elevation of the home 
after construction was 
complete.   

Finally, this view of the 
back side of the house 
includes the newly built-
out conditioned porch 
space.  This porch had 
.20 U value windows. 
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Lessons Learned  
Throughout the DER construction of House 1, the subcontractors kept tabs on any unexpected issues 
that arose. This information was recorded on site by the main contractor so that the issues would be 
anticipated and fixed during construction of the next home of this type.  

During the build-out of the walls, it was discovered that the ledger boards going over existing siding (high 
and low) created additional layout work and troubleshooting later for both the windows and siding. The 
distance of the ledger board from the wall could vary, depending on where these ledger boards fell. In the 
case of House 1, the siding was a wide shingle that left significant variation. This led to creating a new 
wall surface that did not follow the existing wall and rough opening. 

Also, the brackets to the framing did not provide the rigidity expected. With two brackets installed instead 
of only one, there was flex in the framing and, with the application of spray foam, deflection away from the 
wall to provide more stability to the framing. There also was a side-to-side bowing from the house, so it 
was necessary to have a bracket at the midpoint of the wall. This can be a less expensive, non-structural 
bracket that would just provide the rigidity needed while spraying the insulation. This deflection caused 
additional “detail” work in installing the windows. Some rough openings were moved out of plumb, which 
affected the trim work and, in turn, affected timing.  

Originally, it had been decided that the windows would be installed after the exterior walls were built; 
however, it worked better to pull and replace the windows at the same time as the exterior walls were 
being built. This allowed for sections of wall to be completed but left a gap between the old and new walls 
that had to be addressed. Instead of a temporary enclosure with tape or OSB to handle foam expansion, 
it was decided to install the extension jambs along the way as well. This minimized disruptions on the 
inside as more work was done all at once in a particular area.  

Strong tie brackets require many screws; application of these brackets and screws was more time-
consuming than initially thought.  

Siding had to be stripped in some areas, such as around the bay window in the front of the home. 
Otherwise, the roofline would have been affected to add the wall thickness needed with the build-out. It 
did not make sense to affect such a large area of roof with a small area of wall gain. It also would have 
affected the limited wall area on each side of the window that was not being built out. In the houses that 
will follow this construction, the construction team will need to discuss with the homeowner the value of 
removing the bay window and instead installing a large picture window. 

Other wall areas near the garage also were stripped of siding to adjust for sections of wall that were not 
receiving build-out because they were not adjacent to interior walls. It was necessary to remove the 
shingles from a 5-foot section of wall that was part of this area on the eastern side of the home. That wall 
was not treated.  
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The porch was remodeled at the same time as the other work was done, and 6 inches of spray foam were 
installed in a new-construction fashion. Although the volume of the home changed because of this porch 
conversion, the R-value of the outside wall rose appropriately. 

Spray foam preparatory work included placing plastic over the windows and exposed foundation. 
However, the subcontractor also built a portable “tent” that propped against the house to minimize 
overspray onto plantings or other areas adjacent to the house. 

Material List 
The materials that were used on site included both donated and purchased material. The donated 
material was from some of the partnering companies for this DER project, including the following: 
Simpson Strong-Tie, Johns Manville, Dow, Bayer, and Carrier. In addition to donated materials, other 
materials were purchased to complete the project.  

A low pressure foam was given to GHA by Dow to try out in the mockup lab. This low pressure foam 
seems to still have kinks to work out before use. This could potentially work on a DER project but would 
take a longer time for the installation. 

See Appendix H for a complete list of the material breakdown for this project. 
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Figure 4. Initial House 1 cost estimate.
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Cost per Shell Square Foot 
One of the main research questions in this DER project is to find a way to make these types of retrofits 
common and affordable for midstream homeowners. To prove that it is essential to provide costing for the 
entire project, prior to construction, it was estimated that the cost per shell square foot would be $17.00, 
as detailed in Figure 4. 

After construction, once the material list was completed and included both donated and bought materials, 
the true costs were calculated. The costing for the new wall system included the following: removal of 
minimal siding, new framing, removal of windows, window trim installation, spray foaming, installation of t-
ply, bug screen bottom installation and installation of new siding. That cost totaled $19.01 SSF.  

See Appendix I for costing information for this House 1 project.  
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Testing and Monitoring 

Testing Results 
Blower door testing was conducted prior to construction, throughout construction, and at the completion 
of construction. Table 1 describes these test results. The details used for House 1 include the following:  

• Volume : 18,208 ft2 

• Square feet of conditioned space : 2276 ft2 

• Perimeter of house : 257 feet  

• Wall height : 8 feet 

• Shell square footage (ssf) : 6608 ssf 

Table 1. DER House 1 Airflow Reductions by Stage. 

Improvement 
Stage 

CFM50 CFM50 
Reduction 
from Start 

% Reduction 
from Start 

ACH50 CFM50/SSF 

Start 2675 0 0% 8.8 0.40 

Air Seal Attic 1925 750 28% 6.3 0.29 

Wall Build-
Out (Including 
Windows and 
Foam) 

1800 875 33% 5.9 0.27 

Spray Foam 
Band 
Joist/ERV 
Installed 

1625 1050 39% 5.4 0.25 

Air Sealing 
Between 
Basement and 
First Floor 

1590 1085 41% 5.2 0.24 
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Table 2. Above table with Basement volume and surface using available CFM50 

No change 

Improvement Stage ACH50 CFM50/SSF 

Start No change 

Air Seal Attic No change No change 

Wall Build-Out 
(Including Windows and 
Foam) 

No change No change 

Spray Foam Band 
Joist/ERV Installed 

2.68 0.13 

Air Sealing Between 
Basement and First 
Floor 

2.62 0.12 

The details used for House 1 plus basement include the following:  

• Volume : 36,416 ft2 

• Square feet of conditioned space : 4,552 ft2 

• Perimeter of house : 257 feet  

• Wall height : 15 feet 

• Shell square footage (ssf) : 12959 ssf 

This house has a distinctly separate entry to the basement found in the garage, not from within the 
"conditioned” part of the building.  To properly test the total leakage of this home, including the basement, 
two blower doors should have been run simultaneously. Each blower door would have been representing 
their part of the building's total leakage. 

From past experience with testing similar spaces with one door and then correctly with two, the starting 
numbers may be no more than a few hundred CFM 50 off, but there is no sure way to know.  

Assuming the starting CFM50 number is at least close, we can reason that in including the basement 
volume and surface area, we would expect results similar to those posted above.  
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Future Monitoring 
Further monitoring and testing for House 1 will include one full heating season of data collection after 
completion of the DER and will consist of the following: 

•	 Indoor temperature and relative humidity in the main living space at the main thermostat, in 
one bedroom, and in conditioned basement area 

•	 Run time of the space heating system 

•	 Outdoor temperature and relative humidity for the Syracuse area in which House 1 is located  

•	 Blower door tests designed to evaluate the impact of the exterior wall insulation strategy with 
respect to the other DER improvements 

•	 Collection of homeowner utility bills for three months of the heating season prior to DER 
activity and one year following the DER 

See Appendix J the homeowner monitoring agreement for House 1. 
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Location of House 1 
House 1 is located at 819 Nottingham Road, Syracuse, NY 13027. See Appendix K for floor plans and 
elevations. 
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Summary 
Construction of House 1 was a success for the DER project and for the homeowners. The team learned 
valuable lessons during construction that will be able to be applied on the next three homes that receive 
the same spray foam application. Testing and monitoring will be telling on the success of the energy 
aspect of the project. After construction was completed the material and cost analysis was beneficial to 
learning where there may be aspects of the project on which the team could improve. That includes the 
learning process for the contractors to build the wall system in a smooth and timely manner.  

The testing, cost, and materials, among other things, will be improved for the construction of the next 
DER house due to the lessons learned on this House 1 project. 
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Appendix B – Workscope 
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Appendix C – Energy Assessment 
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Appendix D – Homeowner Construction Agreement 
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Appendix E – Stamped Letter for Permitting 
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Appendix F – TREAT Modeling Report Results 
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NYSERDA Deep Energy Retrofit : Construction Daily Log 

Residence Name : Picture Checklist 
Date: North Elevation 
Weather: East Elevation 

South Elevation 
How many contractors on site: West Elevation 
How many hours worked on site: 
Primary Strategy (SPF/XPS): Any Demo 

Any New Details 
Any Lessons Learned 
New Installations 

Questions Observation 

Was there any Demo done today? If so what? 

What areas of the house were worked on today? 

Did you come across anything that should be a lesson 
moving forward? 

What parts/details were newly installed today ? 

What manufacturers worked on the job today or delivered 
materials to site? 

Is there anything that was constructed today that took less 
time or more time than expected? 

Were there any visitors to the site today? If so who, and 
why? 

Any testing done on site today? Results? 

O
n 

Si
te

 Q
ue

st
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Appendix H – Materials List 
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Appendix I – Costing Information 
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