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This document is the final report for the research project titled “Energy Efficiency Benchmarks for 
Housing” funded by the 2009 AIA Upjohn Research Grant. This final report consists of the 
following:  
 

1. The final report that includes titled paragraphs or sections on research method, results, 

key findings and conclusions (herein). 

2. High-resolution images (if appropriate) with captions and photo credits (300 dpi images in 

the 3"x4" range) (separate attachment). 

3. Addenda A to E that elaborate on the report and include any additional material that 

supports the report including data collected, additional images, etc (herein). 
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1. Introduction 
 

Many high volume builders are increasing their interest in sustainability to improve their bottom 

line, however reaching toward the next level of net zero energy housing has been viewed as cost 

prohibitive and the methods by which to achieve such goals are generally unknown. 3rd party 

benchmarks have been established in recent years to aid in achieving energy efficient housing, 

including the Energy Star® (Energy Star) Program, National Green Building Standard™ (NGBS), 

United States Green Building Council (USGBC) Leadership in Energy and Environmental Design 

(LEED) for Homes, and Passive House Planning Package (PHPP). These rating systems 

consider energy-efficiency performance in varying degrees, ranging from quantitative prescriptive 

rating strategies to qualitative rating strategies by performance.  

 The capabilities and culpabilities of each rating system can be difficult to determine for 

architects and builders alike. However, with the quantity of new homes projected by planners to 

be built in the next 50 years, more must be demanded of these rating systems to achieve net zero 

energy performance goals. The return on investment (ROI) of high performance, sustainable 

housing is also difficult to determine. This report summarizes the results about the following 

benchmark rating systems for their capacity to achieve net zero energy housing and the 

associated cost of such: 

 

• Energy Protection Agency (EPA) Energy Star Qualified Homes  

• USGBC LEED for Homes 2008  

• ICC 700-2008 NGBS  

• PHPP 2007-2010 

 

 

2. Research Goals 
 

This report performs a comparative study of energy efficient benchmark housing systems and 

their respective capability and culpability to achieve net zero energy for a residential case study 

project in Park City, Utah, which is located in the Utah Cold Climate Zone (Energy Star: Northern 

Climate Zonei; 2004 Supplement to the International Energy Conservation Code (IECC), the 2006 

IECC, and American Society of Heating, Refrigeration, and Air-Conditioning (ASHRAE) 90.1-

2004: Climate Zone 6, Figure 01). The measures taken to move the case study buildings closer to 

net zero energy during the design and construction process are evaluated for their ROI cost 

benefit. This research project is an extension of an energy performance evaluation project 

conducted by the same team for the Department of Energy Building America Program (DOE BA). 

The researchers documented and analyzed the design and construction process of 13 workforce 
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units designed and built to approximately 50% energy-efficiency above code standard. In order to 

determine the actual energy efficiency of the houses over a year, two prototypical units are 

currently evaluated for their performance; they have been instrumented and are being monitored 

for performance of the passive strategies, high R-enclosure, geothermal, PV and solar hot water 

systems for their contribution to the holistic energy efficiency (Figure 02).   

 
Figure 01. U.S. Climate Zones according to the 2006 IECC, and ASHRAE 90.1-2004. Source: 
http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/article/1420/. Accessed on April 10, 2011 
 
 

 
 
Figure 02. Two prototype units of 13 workforce units are being monitored and evaluated. Photo J. Rügemer 2010 
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3. Benchmark Systems 
 

3.1 EPA Energy Star Qualified Homes 
 

3.1.1 Description 

Energy Star is a voluntary program launched by the Environmental Protection Agency in 

1995. This rating system is evaluated and updated regularly and has evolved 3 times since its 

initiation. The most current version of Energy Star is Version 3-2011, with the most recently 

applied changes featuring indoor air quality requirements. Energy Star is founded upon cost 

effectiveness as the main guiding principle, where the cost to achieve Energy Star certification 

shall be equally offset by energy savings yielded. Energy Star is the most prevalent rating system 

in residential construction and draws value from brand recognition and market penetration. 

National market presence rates have increased from 12% in 2007 to 17% in 2008. By 2009, a 

total of 940,000 single-family homes had been Energy Star certified and 70% of households 

identified Energy Star as a recognizable brand. The accessibility of this program as a rating 

system has led it to be incorporated into other rating systems including LEED and NGBS. 

 

3.1.2   Application 

Energy Star for Homes is a widely applicable system. Currently there are two Energy Star 

programs: the original Energy Star for Homes and a test program Energy Star for Multi-Family 

High Rises. Energy Star for Homes can be applied to single-family and multi-family new 

construction as well as single-family and multi-family major renovation for residences under 3 

stories. This rating system is currently only valid in the U.S. With the most recent version, Energy 

Star 2011, application of the rating system will require a home size adjustment factor. To account 

for variable energy usage due to fluctuating total conditioned floor areas, the EPA has established 

a benchmark range for residences consisting of 1 to 8 bedrooms. The benchmark conditioned 

floor areas begin at 1,000 square feet for a 1-bedroom single-family home residence and extend 

to 5,200 square feet for an 8-bedroom residence. For new construction that falls outside of the 

benchmark range, additional measures to achieve Energy Star will be required.    

 

3.1.3  Objectives 

The objectives of the Energy Star program are to increase energy performance and to improve 

indoor air quality specifically through the core goals of cost effectiveness and market 

transformation. The rating system is composed of a 100-point index that focuses on achieving 

these two objectives through construction efficiency and technology (with 100 points being the 

built-to-code benchmark building constructed to the minimum requirements of the IECC 2006). It 

takes into account different climate regions when determining prescribed recommendations and 
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compliance requirements will vary according to the 2004 International Residential Code climate 

zones. The final objective of this rating system is for new construction or remodel projects to 

achieve the minimum total index score. Energy Star requires a minimum index score of 85 (15% 

better performance over the IECC 2006 benchmark building). There is only one level of 

certification and only completed projects are eligible to receive Energy Star.  

 

3.1.4 Requirements 

To receive Energy Star, first a plan review is conducted to establish the compliance method to be 

used. The process will use either a performance based or prescriptive based set of requirements. 

For a performance-based approach, an energy model is created to analyze the projected Home 

Energy Rating System (HERS) index target of the residence. The model is built according to the 

minimum requirements of the IECC 2006 and meets an index score of 100 where a score of 0 on 

the same scale would denote net zero energy performance. A prescriptive based approach is 

only allowed on homes not exceeding the benchmark size and requires that state or regional 

energy code requirements that exceed Energy Star be met and optimized. With both approaches, 

the plans are approved and the homes may receive the label Designed to Earn Energy Star®. 

During and post construction, inspections and performance tests are conducted to verify energy 

efficiency. 

The criteria for achieving Energy Star includes requirements concerning the general 

areas of building envelope, heating and cooling mechanical systems, appliances, and verification.  

Field verification is conducted by Residential Energy Services Network (RESNET) 

certified professionals partnered with Energy Star to assess the home’s energy performance. 

Multiple checklists are utilized concerning thermal bypass, framing quality, HVAC quality, indoor 

air quality, and water-management.   

 

3.1.5 Accessibility 

Energy Star is a highly accessible rating system for preliminary energy efficiency. Several 

characteristics allow for this rating system to be easily applicable in all projects. The objective is 

simply to achieve energy efficiency resulting in cost efficiency inherent to the rating system. 

Regionally, specifications are available for different climates. A third-party entity conducts the 

verification throughout the construction process, allowing for recommendations to be made. 

Energy Star is a component now applied within other energy rating systems due to its simplicity. 

The costs of achieving Energy Star are comparatively less than most other rating systems due to 

the simplicity of system evaluation. There is no cost for registration or certification.  
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3.2  USGBC Leadership in Energy and Environmental Design LEED for Homes 2008 
 

3.2.1 Description 

The USGBC coordinated a 3rd party national consensus rating system for the building industry to 

promote high performance sustainable buildingsii. USGBC is generated from its membership, 

which includes 14,000 companies and organizations. Since its inception in 1993, USGBC has led 

in providing green building standards and is undisputedly the industry standard for green building 

assessment methods. Initially developed for new construction in commercial buildings, LEED has 

expanded to existing buildings, schools, healthcare, commercial interiors, neighborhood 

development, and most recently to LEED for Homes in 20083,iii. The rating system is voluntary, 

comparable to NGBS, which is adopted by an entity in the design and construction of new 

buildings. LEED has 7 categories with point based checklist options and a total of 136 possible 

points. In addition to flexible sustainable checklist options, LEED is founded upon 18 pre-

requisites that are mandatory to certification.  LEED as a brand is well known among the building 

and design industry and is prevalent in sustainable commercial construction. The general LEED 

for Homes threshold point ratings for buildings include performance levels and associated points 

as such: 

 

• Certified: 45 points 

• Silver: 60 points 

• Gold: 75 points 

• Platinum: 90 points 

 

The thresholds might vary, because LEED for Homes allows compensating for the effort of home 

size on resource consumptioniv.  

 

3.2.2 Application 

LEED for Homes can be applied towards new and retrofit residences on the condition that retrofit 

projects constitute a major renovation and full systems renewal. Eligible typologies include single-

family attached and detached units as well as multifamily units three stories or less, but the 

residence must have its own cooking and bathroom facility/unit. In addition, the project must be 

registered with the USGBC; to achieve certification, points must meet minimum scores within 

each category. Home size adjustment factors are established through benchmark conditioned 

floor areas from 1 – 5 bedrooms ranging from 900 - 2,850 square feet, respectively. Guidelines 

suggest adding 250 square feet for additional bedrooms. The minimum point requirements are 

adjusted according to the number of bedrooms and the total square footage of the project.  
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3.2.3 Objectives 

LEED for Homes is a voluntary program with the ultimate goal of encouraging sustainable design 

and construction. The LEED program includes both residential and commercial applications and 

is currently the dominant commercial rating system. Integrated project planning is an important 

objective of the LEED certification process.  

 

3.2.4 Requirements 

The process of achieving LEED for Homes begins with the Builder / Project Manager choosing a 

LEED for Homes Provider. The project team establishes an outline of sustainability goals and 

strategies to be implemented, then performs a design evaluation, and using score estimation 

certifies the LEED level achievable in the project. The project is built and inspected during 

construction and post construction. Final inspection and performance testing is conducted; final 

project documents are submitted to the USGBC for certification.  

The certification criteria consist of 18 prerequisites and 136 total achievable points. There 

are 8 categories beyond the 18 mandatory prerequisite items. These categories are innovation 

and design, location and linkages, sustainable sites, water efficiency, energy and atmosphere, 

materials and resources, indoor environmental quality, and awareness and education. Each 

category has a minimum number of points it is associated with and some of the items within the 

categories compose the 18 prerequisite items that must be completed in all projects. The 

verification process is conducted in part by USGBC trained Green Raters as well as by the 

project building inspector. The USGBC trains and supports LEED for Home providers. Verification 

generally is composed of 3 components. These are documentation verification, performance 

testing, and at least two on-site inspections.  

 

3.2.5 Accessibility 

The accessibility of the process of achieving LEED for Homes certification is comparable to the 

process of achieving NGBS certification. While LEED does not offer as many achievable points 

as NGBS, the complexity LEED for Homes is similar in the variety and quantity of points required 

and points achievable. LEED for Homes establishes more minimum mandatory actions and 

includes early project planning collaboration not required in other rating systems. The respective 

weight of LEED categories also varies when compared to the categories of NGBS or other rating 

systems. The cost of LEED certification includes both registration and certification fees that each 

range from $150 - $300 depending on membership. In addition, the process includes separate 

fees for Green Raters and HERS Raters as well as fees for materials such as the LEED 

Reference Guide; those can be anything from $2,000 for a moderate sized home to $6,000 for a 

larger structure.  
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3.3   ICC 700-2008 National Green Building Standard NGBS 
 

3.3.1 Description: 

The National Association of Home Builders (NAHB) is a trade association that was established 

post World War II. The NAHB helps promote the policies that make housing a national priority in 

the U.S. Since 1942, NAHB has been serving its members, which are local NAHB chapters and 

production builders, with research, resources, and advocacy in governmental policyv,vi. Efforts to 

develop an NAHB green building policy were initiated in 1998. However, it was not until 2004 that 

the Association developed the NAHB Model Green Home Building Guidelines. The committee 

that developed the guidelines included home building and associated industry stakeholders. 

These guidelines were first published in 2005 and provide the basis for many green building 

programs in North America. The rating system is applicable to building construction as well as 

sustainable land development and was approved by the American National Standards Institute in 

2009. For the residential buildings, there are 6 categories of requirements and a point system of 

over 1,000 total achievable points. Each category holds mandatory baseline requirements, which 

are then built upon with further energy efficient practices. The NGBS threshold point ratings for 

green buildings include performance levels and associated points as such: 

 

• Bronze: 222 - 405 points 

• Silver: 406 - 557 points 

• Gold: 558 - 696 points 

• Emerald: 607 points or greater 

          

3.3.2 Application 

NGBS is applicable to a wide range of typologies. In residential applications, the rating system is 

eligible for all residential projects that are not institutional. It also extends to subdivisions, retrofit 

and remodel projects, mixed-use residential, and historic buildings. NGBS considers regional 

climate impacts and is applicable in all US climate zones. In single-family residential projects, the 

home size adjustment factor for NGBS consists of a point neutral conditioned floor area of 2,501 

to 4,000 square feet.  

 

3.3.3 Objectives 

NGBS is a voluntary program that is adopted by a regulating entity. The NAHB Research Center 

serves as the certification organization. The expansive point system supports a main goal of 

affording a maximum flexibility of the rating system. NGBS addresses the nature of a fluctuating 

market through an organized selection of diverse sustainable options.  
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3.3.4 Requirements 

The process of certification varies depending on the entity that adopts NGBS but begins by the 

adopting entity choosing their own certification and verification process. Alternatively, the NAHB 

Research Center may administer the process. The first step towards certification begins with the 

NAHB Online Green Scoring tool, which is used as a checklist of applicable actions. The checklist 

includes links with information on how to verify and implement the action items. As construction 

begins, the builder identifies an NAHB verifier and forwards the original checklist. A rough 

inspection is completed. Following the inspection, builder and verifier sign and forward the report 

for review by the research center. Finally, verification fee is paid and the final, signed report 

generates the Green Home Certificate. 

The criteria for NGBS is composed of 6 categories. These are site design and 

development, lot design and preparation, resource efficiency, energy efficiency, water efficiency, 

indoor environmental quality, and operation maintenance and homeowner education. Some 

categories include mandatory actions and each category pertains to a minimum point value for 

certification and final performance levels. Verification of the final performance is conducted by a 

third-party organization identified by the adopting entity or by NAHB. The online tool provides 

descriptions for required verification materials. 

 

3.3.5 Accessibility 

NGBS is more complex to apply to projects than a standard such as Energy Star. Mandatory 

actions are required for multiple categories as well as mandatory performance testing. NGBS 

verification fees can be lower than a rating system such as LEED due to few requirements on 

official verification during early design stages. The online NAHB scoring tool is free for use and 

score generation but costs greatly in time investment to complete. There are no registration costs 

but NGBS certification costs range from $200 - $500 for members and non-members.  

 

3.4   Passive Home Planning Package PHPP 2007-2010  
 

3.4.1 Description 

The PHPP (1998 German, 2004 English) software package and design tool is a product of the 

Passive House Institute PHI founded in Germany by Dr. Wofgang Feist in 1996vii,viii. The Passive 

House Institute is an independent research institution developing solutions for energy efficiency in 

building performance. The rating system is both a standard benchmark, such as LEED, but 

focuses directly on energy efficiency through quantitative performance strategies and measures. 

The program began as a measure for housing, but has been used on smaller commercial and 

institutional structures as well. PHPP is intended to be a design tool during the schematic and 
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design development phases of a project; it is a modeling design software using advanced Excel 

spreadsheets and tabulated formulas to create a simplified planning tool for achieving energy 

usage goals. Data is entered numerically into the multifaceted Excel spreadsheet; there are no 

geometrical inputs. Once the required data is inputted into the spreadsheet, PHPP gives an 

instant feedback about the expected energy performance of the building in numerical kBTU/(ft2yr). 

  

3.4.2 Application 

Passive House certification can be applied to new and retrofit construction as well as both 

residential and non-residential applications. Home size and floor area are adjusted through strict 

requirements on the floor area and volume eligible for entry into the datasheet. Performance is 

improved with a high floor area to volume ratio. Floor area is included only if contained entirely 

within the thermal envelope and reductions apply depending on space types. Non-habitable 

spaces such as closets, stairs, mechanical rooms, etc. receive between 40-60% reductions in 

treated floor area calculations.  

 

3.4.3 Objectives 

Passive House standard addresses achievement of the lowest energy usage and maximum 

building performance through the use of “passive” design. This entails decisions such as high 

insulation, airtight envelope, maximized surface-to-area ratio, maximum thermal gain, and 

minimum thermal bridges. Building components’ performance is optimized through the use of 

high performance windows and doors, heat recovery systems, mechanical systems, ventilation 

units, and other critical systems.   

 

3.4.4 Requirements 

The process to achieve the Passive House standard begins with project design and planning. By 

using PHPP software, decisions on orientation, construction method, choice of products, and 

mechanical systems are prescribed and optimized; with the spreadsheet giving the architect or 

engineer immediate feedback on every measure. PHPP software is an Excel spreadsheet with 

20+ worksheets that must be completed with project information. The completed PHPP is verified 

by a Passive House Institute approved certifier to receive final certification.  

The criteria for Passive House certification require strict energy performance. Specific 

space heat demand must be equal or less than 4.75 kBTU/(ft2yr) and specific primary energy 

demand must be at or less than 38 kBTU/(ft2yr). Pressurization test results for the project must be 

at 0.6 Air Changes per Hour at 50 Pascal (ACH50) or less. PHPP allows freedom in design and a 

very holistic design approach so long as the final performance results are within the regulated 

value. Lower performing components, for example due to a desired higher design quality, can be 
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offset with other measures, and vice versa, as long as the overall performance stays within the 

requirements. 

For verification, the Passive House Institute requires a checklist of items to be submitted. 

These include the complete and signed PHPP document, construction documents including site 

planning and building schematics, a complete list of product specifications and manufacturing 

information, air tightness verification, completed declaration from construction manager, photos, 

and any supplementary final testing ordered by the certifier.  

 

3.3.5 Accessibility 

PHPP is one of the most stringent certification and planning programs currently in practice. The 

software is easy to understand as it is founded upon entering values into a tabulated 

spreadsheet. The formulas and complex analysis is built into the system and the software simply 

requires submitting values. However, the range of information required from the software might 

limit its accessibility to users familiar with the software or those that have been PHPP certified. 

The costs associated with PHPP certification include variable consultation costs, when required, 

certification fees, and the software cost at $225.  
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4. Park City Snow Creek Reference Units 
 

Designed by the Elliot Workgroup in Park Cityix, the Snow Creek Cottages at 2061 Park Avenue, 

Park City, UT 84068, USA, is a planned affordable housing project located at a site adjacent to 

Park City’s Snow Creek at an average altitude of 6,800 ft or 2,070 m. The project consists of 13, 

energy-efficient, two- to three-story single-family detached buildings that will be marketed on the 

affordable housing market (Figure 02, Figure 03). Unit sizes range from 1,932 square feet for the 

larger DEER units down to 1,305 square feet for the smallest FOX units. The overall cost for 

construction for the project was at $3.492 million, excluding costs for land, impact fees, and 

architectural fees. That number calculates down to $131.88/sq.ft. Due to high cost in the provision 

of utility services, the project is not serviced by natural gas – electrical energy is the sole energy 

source provided by a utility. 

To reduce overall energy use, several energy-saving/energy-producing building 

strategies, technologies, and materials have been employed. All houses were designed to 

compact volumes with maximal interior volume and minimal exterior surface area, which led to 

two- to three-story structures throughout the development. To comply with American Disability Act 

(ADA) code requirements, two of the houses had to be outfitted with elevators. Building materials 

and technologies include 6½ inch Structural Insulated Panels (SIPs) exterior walls from top of 

foundation to roof bearing, 12¼ inch SIPs roof structure (Table 01), photovoltaic (PV) cells, 

ground-coupled heat pump heating, solar hot water systems, clearstory roof windows, and heat-

recovery ventilation (HRV).  

 
Table 01. Construction definition Snow Creek Units 
 

Building 

Component 

Code R-Value Standard Build As Built R-Value Actual Construction 

Walls R-19 2x6 Fiberglass Batt R-22 6” SIPs 

Roof R-49 16” Joist with 

Fiberglass Batt 

R46 12” SIPs 

Slab R-10 XPS along 

Perimeter 

- XPS along Perimeter + 

XPS along Stem Wall 

Infiltration 7 ACH 50 - 5.2 ACH 50 

2.9 ACH 50 

Unit #10 Fox 

Unit #11 Deer 
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Figure 03. Floor plans FOX and DEER Units (prepared by Jennifer Gill). 
 

To post-occupancy energy-monitor 2 of the 13 units, the research group installed a monitoring 

system (thermocouples) in those 2 units, to gather temperature data and monitor the buildings’ 

energy consumption after the houses’ completion in June 2010 (Figure 04, Figure 05). Units 

compared were FOX Unit 10, with 1,305 square feet, and DEER Unit 11, with 1,932 square feet. 

The square feet numbers are according to the architects and include the single-car garage, which 

is of a built-in type. The buildings’ energy data provided by the thermocouple sensors was 

modeled against a simulated IECC 2006 benchmark building in accordance with BA Research 

Benchmark Definition of identical size and configuration, as in the prototype houses in Snow 

Creek, and the collection of those whole building performance data provide targeted source 
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energy savings estimates based on BA performance analysis procedures and energy 

performance measurementsx. 

 

 
 
Figure 04. Thermocouple locations in DEER Unit 11 (prepared by Thomas Lane). 
 
 

 
 
Figure 05. Thermocouple during installation – geothermal system (Photo C. Workman 2009) 
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5. Research Methods and Findings per Rating System 
 

5.1 EPA Energy Star® Qualified Homes  
 

5.1.1 Method  

Energy analysis was performed on housing units 10 and 11 to project the HERS index for these 

units. HERS was developed by RESNET as a set of guidelines for determining the energy 

performance of houses. HERS has a design index number of its anticipated performance and a 

final rating in post-construction that determines its actual performance. A house designed to the 

IECC 2006 baseline has a HERS index of 100. Each additional HERS index point is equal to 1% 

increase in energy use over the IECC 2006 benchmark building. More energy efficient houses 

therefore have a HERS index below 100 and less energy efficient performance indices above 

100. Net zero energy performance is indicated by a HERS of 0. The performance-based method 

was applied to FOX Unit 10 and DEER Unit 11, including blower door occupied space pressure 

testing to test infiltration rate, and duct blaster duct pressure testing to test duct leakage rate. Test 

data and data of construction details, orientation, and climate was included in an energy analysis 

using REMrate, to achieve a HERS rating for each unit. The HERS index value was then used to 

determine compliance with ENERGY STAR Qualified Home requirements (see Addendum A). 

Results show the projected energy usage of the prototypical project units as designed is 

52% to 47% less than same size housing units if built to baseline requirements. This is reflected 

in the HERS index values of 52 and 47 for the representative units (Table 02). The resulting 

HERS index values meets requirements for ENERGY STAR Qualified Home (required HERS of 

80 or less). The analysis shows energy budget numbers very close to requirements of Federal 

Energy Efficient Home Tax Credit, with the three-story DEER Unit expected to pass 

requirements, but with the two-story FOX unit just failing to meet the requirement of energy usage 

less than 50% of normalized energy consumption compared to 2004 IECC. 
 
Table 02. Test data chart for prototype units 10, FOX, and 11, DEER. CFM50 is the tested air leakage rate in ft3 per 
minute under test pressure of 50 Pascals. The ACH50 is tested air leakage rate in air changes per hour under test 
pressure of 50 Pascals. HERS is the calculated HERS index (lower value is lower energy usage relative to code reference 
home). MMBtu/y is projected total energy usage in million British thermal units per year.  
 

Unit Model Address ADA Listed ft2 Rated ft2 Vol ft3 CFM50 ACH50 HERS MMBtu/y 

10 Fox 594 Court N 1,079 1,261 11,829 1,023 5.19 52 31.4 

11 Deer 598 Court N 1,618 1,917 15,137 730 2.89 47 39.6 
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5.1.2 Capability to achieve Net Zero Energy Homes 

The Energy Star Rating System with the HERS scale and the performance based path indicates 

when net zero energy performance has been achieved in a building. To achieve an Energy Star 

rated home, the required HERS rating must be 80 or less. A HERS rating of 0 would clearly 

indicate the net zero energy achievement. HERS rating system limits the amount of renewable 

energy for projects toward net zero energy to 40%, forcing architects, designers, and builders to 

achieve 60% efficiency through means of passive design and high performance and airtight 

envelopes and components. Therefore, HERS within the Energy Star rating system is capable of 

identifying and rating net zero buildings, but the system does not provide a reliable tool or 

strategy to reach this goal. Measures for effective insulation, high performance windows, and tight 

construction of the building envelope are laid out for cost effectiveness as the main guiding 

principle of the rating system, where the cost to achieve Energy Star certification shall be equally 

offset by energy savings yielded. This measure is relative; to achieve net zero energy 

performance, measures must be much more rigorous and must focus on much better energy 

performance. A comparison with the passive house standard, which requires an average HERS 

rating of 10 (90% efficient over the benchmark building), shows the discrepancies:  R-values for a 

Passive House standard wall are well above R-40 and higher, compared to an R-19 to 22 for 

Energy Star; Passive House high performance windows must perform with U-values of 0.11 to 

0.17 or better, compared to 0.32 for Energy Star. Envelope air tightness for a Passive House 

must be at 0.60 ACH50 or better, compared to 2.89 and 5.19 in the prototype houses, which both 

passed Energy Star certification. Other measures, such as sealed ductwork, efficient heating and 

cooling equipment, and energy-efficient appliances, lighting, and hot water heater, are solely 

defined to reach the specific Energy Star benchmark, which is approximately 20 better 

performance. Even the Energy Star Qualified Homes 2011 version, which improves some of 

those measures, cannot substitute for a sound strategy in sustainable and energy-efficient design 

that is required to bring a building to net zero energy performance. Only the HERS rating 

component of the rating system can be used to determine that the specific goal was reached; the 

rating system describes no pathway towards the goal. Thus the responsibility to develop 

strategies for net zero energy homes remains with the architect, designer, builder, or contractor. 

 

 

5.2 USGBC LEED for Homes 2008  

 
5.2.1 Method  

Measures for net zero energy designed houses in LEED for Homes are in the categories of 

Innovation and Design Process (ID) and Energy and Atmosphere (EA). ID 1.5 Building 

Orientation for Solar Design offers one point towards net zero homes. EA can be assessed 
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through either the performance or prescriptive pathway. EA 1 Optimize Energy Performance 

requires the use of approved energy analysis software to demonstrate overall energy 

performance for the design of the house design. EA 2.10 for prescriptive pathways outlines 

insulation, air infiltration, windows, heating and cooling systems, space heating and cooling 

equipment, water heating, lighting, appliances and renewable energy prescriptive methods to be 

employed that are intended to reach an overall energy performance. Both the performance and 

prescriptive pathways are worth a total of 38 possible points toward earning LEED credits. 

Therefore the sum of possible points in regard to net zero strategies add up to 39 possible points 

in the LEED for Homes systemxi.  

 EA 1 Optimize Energy Performance is the performance pathway that was applied to both 

DEER and FOX Units when simulating their performance in the LEED for Homes rating system. 

EA 1 is intended to improve overall energy performance of the house under consideration by 

meeting or exceeding the performance of the Energy Star label. EA 1 includes a prerequisite 1.1 

which ensures the house meets the performance requirements of Energy Star for Homes, 

including third-party inspection. Credit 1.2 ensures exceptional performance, exceeding the 

Energy Star for Homes minimum requirement, using the HERS Index. In EA 1, a house is 

required to meet the minimum Energy Star for Homes rating, which is equal to a HERS index of 

85 or less for warm to moderate climate zones 1 through 5 and a HERS index of 80 or less for 

cold climate zones 6 through 8. The home is consequently verified by a third-party rater to ensure 

that the design will improve the energy performance of the housing including a thermal bypass 

inspection for insulation; visual inspection of all energy efficient measures; and performance tests 

including envelope and duct tightnessxii. Since the Snow Creek units were not rated for the LEED 

for Homes rating system, third-party verifications were not accomplished other than those 

required for the Energy Star label. 

 LEED for Homes Checklist from the USGBC LEED for Homes websitexiii was used to 

simulate LEED ratings for Snow Creek Units 10 and 11. Within the spreadsheet, the Summary 

and Simple Checklist tabs were used to insert simulated building data. Due to a different Home 

Size Adjustment factor for the differently sized buildings, the thresholds for the specific rating are 

as such:  

 

• FOX Unit 10 thresholds are:  

o Certified 42.5 

o Silver 57.5 

o Gold 72.5 

o Platinum 87.5 

 

• DEER Unit 11 thresholds are: 
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o Certified 45.0 

o Silver 60.0 

o Gold 75.0 

o Platinum 90.0 

 

For each units, three scenarios were modeled: the benchmark building with a HERS of 100; the 

as-is construction, with HERS index between 52 – 47, and the net zero energy configuration with 

an assumed HERS index of 0 (see data in Addendum C). For the build as-is configuration, FOX 

Unit would have received a LEED for Homes Silver rating, achieving 63 points, with the threshold 

to Silver at 57.5; DEER Unit would have been rated at Silver too, receiving 64.5 points, with the 

threshold to Silver level at 60.0. 

In the benchmark configuration with a HERS of 100, both units would have not reached 

any certification level: FOX Unit was rated at 40, with the threshold to Certified rating at 42.5; 

DEER Unit received also 40 points, with the threshold to Certified rating at 45.0. 

For the net zero energy simulation with a HERS index of 0, and 1 extra point in the ID 

category under 1.5 Building Orientation for Solar Design, FOX Unit reached 81 points and would 

have been rated Gold, with the threshold to Gold level at 72.5 and Platinum level at 87.5; DEER 

Unit was also rated Gold, reaching 81 points with the thresholds at 75.0 for Gold and 90.0 for 

Platinum certification.  

 
5.2.2 Capability to achieve Net Zero Energy Homes 

With a maximum of 38+1 points that are possible for either the prescriptive or performance based 

method, the LEED for Homes rating system acknowledges efforts in the area of high performance 

buildings and net zero energy constructions. The performance based modeling is the better 

quantifier of the passive and solar contribution of total energy efficiency evaluation: EA 1 

Optimize Energy Performance presents a potential of using solar thermal, PV, and many passive 

and efficiency measures not available in the prescriptive pathway. This is important because net 

zero energy performance in buildings usually cannot be reached by means of passive design 

only, thus they have to rely on renewable energy systems to a certain degree. This requires a 

holistic integrated approach to both passive and solar oriented design and technology, which is 

more difficult in the prescriptive method. Performance based modeling quantifies the result, 

allowing architects, designer, and project teams to come closer to achieving energy efficiency 

goals of 50-100% performance. As with the other rating systems, LEED for Homes does not 

provide for direct guidelines in how to reach net zero energy in homes, but supports the process 

through quantifiable results. 
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5.3      ICC 700-2008 NGBS National Green Building Standard™ 
 

5.3.1 Capability to achieve Net Zero Energy Homes 

Contribution toward net zero, passive, and solar of the NGBS is in Site Design and Development; 

Lot Design, Preparation and Development; and Energy Efficiency. Chapter 4 Site Design and 

Development is intended to minimize site disturbance and maximize site orientation. NGBS 403.2 

Building Orientation requires that a minimum of 75% of the building sites are designed with the 

longer dimension of the structure to the face within 20% of south. This credit is worth the 

maximum number of points for an area - 6. For the Snow Creek project this requirement is not 

fulfilled, because only 5 out of the 13 buildings are facing south with their longer dimension. Site 

Orientation is not a requirement and may be avoided altogether, and still achieve enough points 

to meet the highest rating in NGBS. For example, solar orientation is weighed comparable to 

offering community based amenities such as open space, parks, and plazasxiv. 

 In Development and Lot Design, section 503.5 Landscape Plan calls for a plan to limit 

water and energy use while preserving or enhancing the natural environment. In addition to many 

categories specific to low water use plants and irrigation control systems, plant species and 

locations for tree planting that can provide summer shading of streets, parking areas, and 

buildings to moderate temperatures.  

 Similar to the LEED approach, Chapter 7 Energy Efficiency can be accomplished by 

either a prescriptive or performance path. Outside of both tracks mandatory section 701 

requirements must be met including baseline HVAC, ducting, insulation and air sealing, 

floors/foundations/crawlspaces, walls, ceiling and attics and fenestration. Additional points may 

be earned in the 703 prescriptive path for similar categories. There are not explicit passive solar 

contributions to the prescriptive path. However, under the 702-performance path, points are 

earned based on energy cost performance levels. Energy efficiency is determined by the 

percentage of performance of the proposed house as it exceeds documented analysis using 

software in accordance with ICC IECC Section 404 or 506.2 through 506.5. These programs are 

the aforementioned HERS software platforms accredited by RESNET . Percentage improvements 

include the following increments: 

 

• 15% - 30 points 

• 30% - 60 points 

• 50% - 100 points 

• 60% - 120 points 

 

NGBS Section 704 Additional Practices are points that can be earned in addition to either 702-

performance path or 703 prescriptive path. Passive solar contribution to additional practices 
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includes 704.3 Renewable energy and solar heating and cooling. 704.3.1.1 Sun–tempered 

design awards a maximum of 5 points for building orientation, size of glazing and design of 

overhangs / exterior shading devices; additional points are possible under additional practices, 

which includes exterior solar protection, passive solar heating and solar water heating, and other 

passive design features that aid in a more passive design approach toward possible net zero 

performance in buildings. 704.3.3 Additional renewable energy options such as PV panels in any 

size or configuration receive a total of 1 point only, and active solar space heating systems only 

receive ½ point. 

In summary, NGBS rating system rewards up to 120 points for a HERS index of 40, or 

60% performance over the IECC 2006 benchmark standard, with no additional points for better 

performance. Hence NGBS neither considers efforts toward net zero energy homes to its fullest 

extend, nor does it support a design process by providing a comprehensive tool or strategies to 

reach a net zero energy goal in a residential building. 

The calculated energy cost performance levels (per IECC section 404) applied to the 

NGBS section 702.2 Energy cost performance levels results in 60 credit points (cost performance 

exceed IECC by 37% to 40%). 

 
 
5.4 PHPP Passive Home Planning Package 2007-2010  

 
5.4.1 Method  

For the PHPP simulations, building data from the Snow Creek DEER Unit 11 was inserted into 

the PHPP version 2010 software. The software includes worksheets addressing auxiliary 

electricity input including PV for power, solar hot water, as well as heat pump and ventilation unit 

entries. Data inserted for DEER Unit included general building dimensions and areas, orientation, 

wall, roof, and floor slab components and assemblies with their respective R-values, heat losses 

via ground, windows and frame type and orientation, shading devices, ventilation, and building 

envelope air tightness performance in ACH50. The structure of PHPP allows for a detailed 

definition of components assemblies, therefore making it easy to enter SIPs as a specific 

assembly of materials that make up a walls or a roof. From the evaluation of the software, 

difficulties arouse in translating American standards to European standards: in further 

investigating the inputs requested by the program, multiple areas of entry require modification 

and conversion to produce a more accurate result. The PHPP version 2010 has corrected some 

of these discrepancies for the American market, thus making it easier to work with PHPP. 

The result for DEER Unit is a specific annual space heat demand of 46.24 kBTU/(ft2/yr). To 

achieve Passive House certification, a performance of 4.75 kBTU/(ft2/yr) is required; the results 

show that DEER Unit consumes approximately 10 times more energy than a Passive House.  
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5.4.2 Capability to achieve Net Zero Energy Homes 

The principle of PHPP software package is simple: through different design strategies and 

component and material choices, a building is designed towards a specific benchmark, which 

requires a maximum annual space heat demand of 4.75 kBTU/(ft2/yr). This would be 

approximately 90% efficient over the 2006 IECC benchmark building, or at a HERS index of 10. 

Once a building is designed to this performance, only few additional measures or components are 

necessary to reach net-zero energy performance: a small photovoltaic system, a solar hot water 

system, or a ground source heat pump will provide the required renewable energy to perform at 

or above net zero. Different to the rating systems described above, PHPP allows for a direct, 

quantitative energy-consumption based evaluation of each design step or material/component 

choice, which has been proven to be extremely helpful during the design process. When working 

with PHPP, the spreadsheet-based modeling format holds the potential for simple input and 

consistent output data. No advanced computer software knowledge is required to run the 

calculations. However, the software would be more accurate if it were adaptable to a broader 

range of building standards, especially in the U.S. Most of the problems experienced with PHPP 

stem from misunderstanding the information being requested for input as well as a lack of 

standardized specifications to input.  

As it is the case with the other rating systems described, PHPP software cannot 

substitute sound knowledge in passive design and energy strategies, but it can successfully 

support any design process toward better performing buildings. Comprehensive literature 

describing strategies and listing and analyzing structural and design details necessary to reach 

the benchmark supports the process. To test the software’s capability, the research team ran 

several alternatives for the DEER unit. The results are shown in Table 03 below. 

 
Table 03. Material and Component Modifications and their Impact onto Performance Results in PHPP.  

 

Configuration Specific Space Heat Demand in kBTU/(ft2/yr)

  

As-built 49.24 

With 12” SIPS wall panels 43.58 

With Alpine Windows and Frames 42.06 

Air tightness at 0.6 ACH50 45.31 

All the above measures together 20.47

 

Beyond a change of components and a better air tightness, there is little more that can be done 

for a better performance after completion of the building. Although the above proposed changes 
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enhance the performance of the building considerably, the remaining gap to Passive House 

performance can only be closed through the application of smart design strategies that 

incorporate the specific climate zone, site orientation and context, surface to area ratio, and 

specific requirements for a Passive House such as a design towards high solar gains in the winter 

time. These have to be applied during the design process. When the team explored the potential 

of the software for the DEER Unit, it learned that bigger windows to the south would only enhance 

the overall building performance if the chosen frames and glasses were high performance units 

with a high SHGC and a U-value of 0.16 or better. Applying the same design step to the low 

performance Energy Star rated windows that are installed in the units, would have lowered the 

performance due to high heat losses of the windows during a cold winter night. 

 

 
6.  Cost Analysis and ROI 
 
For cost analysis and comparison of the Park City Snow Creek Reference Units, the actual 

construction cost of the two prototypical units 10 - FOX, and 11 – DEER, were compared to cost 

simulations of the BA Research Benchmark Definition of identical size and configuration in the 

same location. The reference used for the benchmark building cost is the 28th annual edition of 

RSMeans Residential Cost Data book, 2009, which is the year in which construction of the two 

units started. The cost analysis for the actual structures is limited to the cost of construction only. 

The preparation of the specific site in Park City was difficult due to ground water issues and the 

project’s location in wetlands, which resulted in approx. 44% higher preparation cost than 

anticipated, bumping up land cost from initially $475,314.80 to $685,268.30. For this reason, land 

value, impact fees, and cost to prepare the specific location for construction are not factored in to 

allow for comparability between the actual built houses and the benchmark simulations. Design 

and architectural fees are not included in the cost per square foot either. According to RSMeans, 

the chosen category ‘custom’ (see 6.2 Benchmark Simulated Houses – Calculation Method 

below) includes a 5% design fee in the costs for general square footage. This is below the regular 

9-10% design fee for a licensed architect, because in the custom category it is assumed that a 

non-licensed designer modifies stock plans. This is different from actually designing an entire 

building, as it was done in the Snow Creek development. In the spreadsheets in addendum E, 5% 

are subtracted from the general square footage price. The numbers from the architects do not 

include design fees either.  

 

6.1 Snow Creek Project - Final Accounting Summary  

The architects provided the following final accounting summary for the overall project: 

Integrated Technology in Architecture Center, University of Utah.    Jörg Rügemer, Ryan Smith 



                            Energy Efficiency Benchmarks for Housing 
                                                                                                         2009 AIA Upjohn Research Award – Final Report 
   

 

6.1.1 Final contract amount 

Original contract amount:       $3,232,490.00 

Change orders            $260,289.40 

Final contract amount        $3,492,779.40 

 

6.1.2 Site cost 

Basic site (100,550 sq.ft.)           

$475,314.80 

Change orders (site only)          $209,953.50 

Total site value            $685,268.30 

 

6.1.2.1 Site cost/sq.ft 

Site (Limits of disturbance)           100,550 sq.ft. 

Buildings (plus patio and porches)            11,983 sq.ft. 

Net site (including roads and sidewalks)            88,567 sq.ft. 

Site cost/sq.ft. (average) $685,268.30 / 88,567 sq.ft.         $7.74 / sq.ft. 

 

6.1.2.2 Land value estimated by Park City Municipal Corporation (PCMC) $2,200,000.00 

6.1.2.3 Impact fees estimated by PCMC           300,000.00 

 

6.1.3 Unit cost 

Basic units         $2,967,129.00 

Change orders (units only)            $50,335.60 

Total unit value         $3,017,464.60 

 

6.1.3.1 Unit square footage (habitable + garage) 

Deer unit   (4 ea at 1,932 sq.ft.)              7,728 sq.ft. 

Elk unit    (3 ea at 1,881 sq.ft.)           5,642 sq.ft. 

Fox unit    (3 ea at 1,305 sq.ft.)           3,915 sq.ft. 

Moose unit   (3 ea at 1,865 sq.ft.)           5,595 sq.ft. 

Total    (13 units)          22,881 sq.ft. 

 

Unit cost/sq.ft. (average) $3,017,464.60/22,881 sq.ft.       131,88/sq.ft. 
 

6.1.3.2 Renewable Energy System costs (included in line item above) 

Photovoltaic Solar Panels: $140,000.00 + 20%*     $168,000.00 
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Evacuated Tube Solar Panels: $96,000.00 + 20%*    $115,200.00 

Geothermal (Drilling & Piping): $78,500.00 + 20%*      $94,200.00 

Total (Equipment, Installation, Subcontractor & General Contractor Burden) $377,400.00 

Renewable Energy System cost per unit: 377,400.00 / 13     $29,030.76 
*General Contractor/Overhead/Profit        

 

Total SF habitable space + garage (from 2.3.1)     (13 units)       22,881 sq.ft. 

$377,400.00 / 22,881 sq.ft.                      $16.49 / sq.ft. 

 

Unit cost / sq.ft. (average): 131.88 –  System costs 16.49     $115.39 / sq.ft. 

Unit cost / sq.ft. (construction only without systems)        115,39/sq.ft. 

 

 

6.2 Benchmark Simulated Houses – Calculation Method 

To simulate the costs for two, similar to unit 10 and unit 11, buildings, built to BA Research 

Benchmark Definition, the Square Foot Cost Section of the 28th annual edition of RSMeans 

Residential Cost Data book, 2009, was used. The Square Foot Cost Section contains cost per 

square foot for four classes of construction (Economy, Average, Custom, Luxury) in seven 

building types (1; 1-1/2; 2; 2-1/2; 3 story; Bi-level; Tri-level). In general, all levels and building 

types are applicable to the benchmark definition, which describes the performance of specific 

components of a residential building, rather then a design method or specific building size. The 

chosen method allows for adjustment of the base cost of each class of building. Non-standard 

items are added to the benchmark structures. Although the HVAC systems in the Snow Creek 

units 10 and 11 are not specified for cooling, they are capable to do so through the geothermal 

system in tandem with the heat pump and central forced air system. The Energy Recovery 

Ventilator (ERV) in the Snow Creek units offsets cost for the air condition system included in the 

benchmark cases. Therefore, standard HVAC systems for the simulated houses include forced 

air and air conditioning. To allow for comparability of construction only costs as well as overall 

cost that include the renewable energy systems of the Snow Creek Project, such as geothermal, 

photovoltaic (PV) and solar hot water array, those are listed separately. 

For both benchmark simulations, the custom class has been chosen, because a 

designer, with materials and workmanship above average, designs buildings in that class. Elliot 

Workgroup Architects out of Park City designed the Snow Creek homes. ‘Materials and 

workmanship above average’ applies to the construction of the Structural Insulated Panels SIPs 

only, but is not the case for the general interior; the cost per square foot was adjusted under 6 – 

Interiors on the cost worksheet, using the cost per square foot for an average building 

(Addendum E, pp. 06, 11). For FOX Unit 10, the custom 1-1/2 story building type was used 
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(Addendum E, pp. 04, 05); for DEER Unit 11, the custom 2-1/2 story building type was used to 

calculate the cost per square foot (Addendum E, pp. 09, 10). The number of bathrooms was 

adjusted, and cost for washer and dryer added (Addendum E, p. 15). The cost for the garage, 

which is build into the ground floor, was considered according to the RSMeans work sheet 

(Addendum E, p. 16).  

According to RSMeans, the location factor for Salt Lake City/Utah is 0.81 (Addendum E, 

pp. 18, 19). Park City is a more expensive location, but real data is not available in the data list. 

To approximate, the number for Boulder, Colorado (0.92), was used; Boulder is also a resort town 

and therefore the closest to the Park City location. A rough 10% above the Salt Lake City average 

also reflects the (undocumented) experience with building cost in the residential sector in the 

professional field of architecture. In any case, this number represents an approximation only! 

 

 

6.3 Calculation Results for the Benchmark Simulations 

The two data spreadsheets for FOX Unit 10, and DEER Unit 11 show the calculation method 

based on the RSMeans method for Square Foot Cost for the benchmark simulations.  

 

a)  Unit 10 – FOX (Addendum E, pp. 02, 03) benchmark simulation  

Page 09: Square feet cost without adjustment is $131.64/sq.ft., or $171,790.20 for the 

entire building (1,305.00 sq.ft.). Minus 5% ($8,589.51) for design fees = $163.200.69  

The final sum for construction only is at $154.062,03 for the entire building, which 

calculates to $118.06/sq.ft. for FOX Unit 10 simulation. 

 

b)  Unit 11 – DEER (Addendum E, pp. 07, 08) benchmark simulation 

Page 14: Square feet cost without adjustment is $113.28/sq.ft., or $218,856.96 for the 

entire building (1,932.00 sq.ft.). Minus 5% ($10,942.85) for design fees = $207,914.11 

The final sum for construction only is at $201,342.56 for the entire building, which 

calculates to $104.21/sq.ft. for DEER Unit 11 simulation. 

 

c)  Interpolation for the actual Snow Creek Units as built (Addendum E, p. 12) 

The architect’s data for the Snow Creek building’s cost per square foot is based on an 

overall sum for construction for all 13 units, divided by the overall square footage of all 

units. Therefore, the dollar cost/sq.ft. results of the benchmark simulated houses need to 

be added and divided by the sum of the two units (see summary sheet FOX and DEER 

units), to allow for closest approximation of the different cases:  
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Overall construction sum FOX and DEER:        $355,404.59 

Gross SF (incl. garage) FOX and DEER:          3,237.00 sq.ft 

$405,841.70 / 3,237.00 sq.ft.          $109.79 / sq.ft. 
 

6.4 Costs and ROI with renewable systems upgrades 

The average square footage price for a structure built to the 2009 Building America Research 

Benchmark Definition that is comparable to the Park City Snow Creek units 10 and 11 is 

$109.79/sq.ft. This compares to $131,88/sq.ft. for the actual built structures, with a difference of 

$22.09/sq.ft. These numbers include the renewable energy systems in the prototype houses: 

geothermal, photovoltaic, and solar hot water systems. The numbers demonstrate that the actual 

prototype units are about 20% more expensive than the benchmark simulation cases. Economy 

of scale of mass-producing the 13 Snow Creek units, which comes at a modest cost advantage 

over the benchmark simulations, is not considered in this calculation. The benchmark simulations 

were calculated as single-house constructions by single builders, because there are no cost 

tables available for developments that could have been used for this specific comparison.  

 

For the single units as-built versus benchmark, price difference for adjusted building cost are: 

Unit 10 – FOX:   1,305 sq.ft. x $131.88 / sq.ft.   $172,103.40 

Benchmark simulated case:       $154,062.03 
Difference in cost         $18,041.37 

Unit 11 – DEER:  1,932 sq.ft. x $131.88 / sq.ft.   $254,792.16 

Benchmark simulated case:      $201,342.56 
Difference in cost         $53,449.60 

 

It is concluded that the cost per square foot for construction of the Snow Creek houses as-built 

are roughly 20% more expensive than a comparable structure built to the 2009 Building America 

Research Benchmark Definition, with the simulated benchmark buildings based on 2x6 framing 

construction with R-19 insulation and R-30 roofs, and the Snow Creek houses constructed from 

6” (walls, R 23) to 12” (roofs, R 45) structural insulated panels (SIPs) (Table 01). The latter 

construction method guarantees a higher air tightness and better insulation value compared to 

standard framing, which is a critical prerequisite for an energy-efficient building.  

The research team conducted an EnergyPlus building simulation that was calibrated to 

the actual performance of the two units by using the monitoring data between November 24, 

2010, and March 15, 2011. Operational costs for the baseline building and the as-built 

construction of the two units were compared against different sources for heating (Table 04). 

Natural gas costs were calculated using a 78% AFUE furnace with gas rates, taxes and 

fees as described by Questar, which is the local natural gas utilities company. Heat pump costs 
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were calculated using electrical rates, taxes and fees as described by Rocky Mountain Power, 

which is the local electricity utilities company. 

The underperformance of the heat pump, which is apparent from Table 04, has a 

detrimental effect on the payback period for the efficiency improvements. Comparing the baseline 

house, heated with natural gas, to the upgraded as-built house, heated with the actual COP heat 

pump, shows a 13% decrease in energy use for the DEER Unit and a 3% increase in energy use 

for the FOX Unit. 
 

 
Table 04. Operational costs for different heat sources for the baseline building and the as-built construction of FOX Unit 

#10 and DEER Unit 11. 
 

 

 
 

 

Table 05 below shows the final economic analysis, which compares envelope and HVAC upgrade 

costs to annual operational savings to get a payback period in years. Envelope upgrade costs 

were estimated for the cost of upgrading to SIPs and adding the stem wall insulation. HVAC 

upgrade costs were estimated for the added cost of the heat pump and components (pumps, 
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valves, etc.). Bore hole and piping costs are actual numbers provided by the architect. 
 
Table 05. Economical analysis that compares envelope and HVAC upgrade costs to annual operational savings. 

 
 

Operational savings from the DEER Unit will pay back the costs of the upgrade in 210 years. 

Because the as-built FOX Unit is less efficient than the baseline building, it will never pay off the 

costs of the upgrades. Because the performance data of the photovoltaic system was not 

available to the team, possible costs offsets could not be considered in these calculations. It is 

expected though that the renewable energy from the photovoltaic panels would cut down the 

number of payback years considerably. Increasing cost fossil energy will also shorten ROI 

periods considerably. Above data is based on an average price of $0.078/kWh (net), and 0.218 

(gross), which is the cost for electric energy in Utah as of February 2011.  

 

6.5 Costs and ROI with construction upgrades only 

To allow for a direct, isolated cost comparisons between the two different construction methods 

SIPs versus standard 2x6” stick framing, the cost for the renewable energy systems in the 

prototype houses were subtracted in the following calculations. The houses would still perform, 

using the built-in forced air/HRV combination and electric power to heat and ventilate the 

buildings; therefore such a comparison is realistic. According to the numbers in 6.1.3.2 above, the 

cost per square foot for Unit 10 and 11 on the Snow Creek Project would drop to $115.39/sq.ft, 
now with a difference of $5.60/sq.ft. compared to the cost of the simulated cases. This equals 

roughly 5.% higher costs over the benchmark buildings. This result shows that a building that 

considers passive means and strategies of energy-efficiency (airtight envelope, above standard 

insulation) can be constructed at approximately 5-6% higher cost than the benchmark building. 
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The ROI for this case would be as follows: 

 

For the single units as-built, without renewable energy systems, versus benchmark, price 

difference for adjusted building cost are: 

Unit 10 – FOX:   1,305 sq.ft. x $115.39 / sq.ft.   $150,483.40 

Benchmark simulated case:       $154,062.03 
Difference in cost          $-3,478.08 

Unit 11 – DEER:  1,932 sq.ft. x $115.39 / sq.ft.   $222,933.48 

Benchmark simulated case:      $201,342.56 
Difference in cost         $21,590.92 

 

The dissimilarity in adjusted building costs for the two units - FOX being less expensive in the 

actual build version vs. DEER being more expensive - can be explained through the applied 

calculation method, in which the RSMeans cost per sq.ft. are generally more expensive for 

smaller units, but costing less for bigger houses. This is not reflected in the architects cost data of 

the actual buildings due to the fact that the project’s 13 units were build as one single 

development, with cost per building not being reflected in the provided cost data. Therefore, only 

the general the cost per square foot for the two units should be compared directly to each other.  

 

Using the projected annual energy savings from the Energy Star Certification calculations 

(Addendum A), the following ROI’s would apply for each unit, based on the built-as-is case: 

 

• FOX Unit #10:  

Projected annual Energy Savings: $311 (Addendum A, p. 02) 

Cost difference to standard benchmark construction: $-3,478.08 

ROI: Instantly 

 

• DEER Unit 11:  

Projected annual Energy Savings: $507 (Addendum A, p. 07) 

Cost difference to standard benchmark construction: $21,590.92 

ROI: $21,590.92 / $507 = 42 years 
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7.  Key Findings and Conclusions 
 

The research makes clear that all rating systems that were analyzed as part of this report 

consider energy efficiency and building performance in varying degrees; only PHPP helps to 

bring the goals of net zero energy performance housing within reach, demanding an energy 

efficiency based performance of 90% efficiency over the benchmark building. None of the rating 

systems provide a comprehensive strategy to design a building to net zero energy performance; 

they do not require post-occupancy monitoring to evaluate a building’s performance. Architects, 

designers, builders and owners have to develop their own strategies to build as energy-efficient 

as possible; in regard to performance they have to solely rely on simulations of their buildings. 

Post-occupancy monitoring improves the accuracy of any rating system and the performance and 

quality of energy and performance rated building, because it allows for better evaluation of steps 

being taken towards outstanding performance.  

Energy Star, although theoretically capable to identify a net zero energy achievement, is 

developed to cost effectiveness, where the cost to achieve certification shall be equally offset by 

energy savings yielded. With its major requirements – Energy Star rated windows, better 

insulation, sealed ductwork, HERS rating, and Energy Star lighting and appliances – it provides a 

good tool to achieve 15-20% better performance over the benchmark building, all at reasonable 

costs and with a short ROI period.  

LEED for Homes awards up to 39 points for energy efficient measures, including net zero 

energy efforts with a HERS index of 0. This constitutes a potential of 43% of points necessary to 

reach the highest Platinum level at 90 points or greater. But energy efficiency is not a major 

category in the rating system; by offsetting points in other categories, both LEED and NGBS allow 

achievement of the highest possible rating with relatively low performing buildings, treating 

energy performance only marginal. 

NGBS rewards up to 120 points for 60% performance over the IECC 2006 benchmark 

building, but awards no extra points for additional performance, although it becomes more difficult 

with performance heading toward net zero energy. This constitutes a potential of only 20% or 

1/5th of points necessary to reach the highest Emerald level at 607 points or greater. 

Finally, PHPP, since applied through a passive design approach and strategy, presents 

the best solution to achieve close to net zero energy performance for residential building. Passive 

Houses have to perform at approximately 90% over the IECC 2006 benchmark, or at a HERS 

index of 10, without the application of technology. From there it is only a small step to achieve a 

net zero energy building, employing technology at a small scale and therefore affordable cost. 

The ROI and cost analysis of this report shows that the passive approach is the most cost-

effective; compared to the benchmark building, the Snow Creek homes come at relatively high 

cost due to extensive use of technical components. Other research suggests that investments 
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into passive strategies such as an extremely airtight and high performance envelope are the best 

choice towards net zero energy buildings. 
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FOX unit #10

HERS 47 - built as-is

U.S. Green Building Council Page 1 of 3 November 1, 2009

for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 42,5 Gold: 

# of bedrooms: 2 Floor area: Silver: 57,5 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 22 + 0 maybe pts Final: 63 ID: 6 SS: 13 EA: EQ: 2

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

22 0 63
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 0
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 6

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 1
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 1

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 13

87,5

3
4

22

4
1
2 0 0 0
2
2

6
1 0 0 0

1
Prereq

2
3
2

0 0

6 0 0

0 0
1

10

Prereq
1

0
1 0 0 0
1
2
3 0

1
2
1 0 0

2 0 0 0
10

3
1
1

0 0 5

1
1

11

3 0

1 0

0

Max Project Points

22

9

0
Prereq
Prereq

0

Points Preliminary

1261

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 72,5
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FOX unit #10

HERS 47 - built as-is

U.S. Green Building Council Page 2 of 3 November 1, 2009

Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 22 0 22
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 9

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 2
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

Prereq

3
6
15

4
1

Max Project Points

4

2. Education of Building 
   Manager 1

3

1 0 0 1
Homeowner or Tenant 1

Prereq
2
1
3
21

Prereq

0 0
Prereq

1 0 0 0

2
1 0

2 0

Prereq
1

1
0 0

0 0

0

1
2 0

1 0

Prereq
1

Prereq

0 0 0
Prereq

0 0

0 0
2
1 0

Prereq
2 0 0
1

Prereq
3
16

13 0 0

00

2

0

2

1
38

Prereq

Prereq
8

1
1
3
4 0 0

22
2
1 0 0

2234 0

0
Prereq

3
1

3 0

0 0

0 0

0

Points Preliminary

LEED for Homes Simplified Project Checklist (continued)     
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FOX unit #10

HERS 47 - built as-is

U.S. Green Building Council Page 3 of 3 November 1, 2009

Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 22 0 22

1

38

1 0 0

2

0
10

Prereq

0

3 0 0

Prereq
2

0

2
0

0 0
1
3

3 0

4 0

Prereq
2

Prereq
2

Prereq
0

0

0 0
2

0

0 0

Prereq
2
3 0

3 0

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

Max Project Points
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FOX unit #10

HERS 100 - built to benchmark

U.S. Green Building Council Page 1 of 3 November 1, 2009

for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 42,5 Gold: 

# of bedrooms: 2 Floor area: Silver: 57,5 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 0 + 0 maybe pts Final: 40 ID: 6 SS: 14 EA: EQ: 2

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

0 0 40
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 0
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 6

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 0
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 2

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 14

87,5

3
4

22

4
1
2 0 0 0
2
2

6
1 0 0 0

1
Prereq

2
3
2

0 0

6 0 0

0 0
1

10

Prereq
1

0
1 0 0 0
1
2
3 0

1
2
1 0 0

2 0 0 0
10

3
1
1

0 0 5

1
1

11

3 0

1 0

0

Max Project Points

0

7

0
Prereq
Prereq

0

Points Preliminary

1261

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 72,5
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FOX unit #10

HERS 100 - built to benchmark

U.S. Green Building Council Page 2 of 3 November 1, 2009

Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 0 0 0
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 7

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 2
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

Prereq

3
6
15

4
1

Max Project Points

4

2. Education of Building 
   Manager 1

3

1 0 0 1
Homeowner or Tenant 1

Prereq
2
1
3
21

Prereq

0 0
Prereq

1 0 0 0

2
1 0

2 0

Prereq
1

1
0 0

0 0

0

1
2 0

1 0

Prereq
1

Prereq

0 0 0
Prereq

0 0

0 0
2
1 0

Prereq
2 0 0
1

Prereq
3
16

13 0 0

00

2

0

0

1
38

Prereq

Prereq
8

1
1
3
4 0 0

0
2
1 0 0

034 0

0
Prereq

3
1

3 0

0 0

0 0

0

Points Preliminary

LEED for Homes Simplified Project Checklist (continued)     
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FOX unit #10

HERS 100 - built to benchmark

U.S. Green Building Council Page 3 of 3 November 1, 2009

Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 0 0 0

1

38

1 0 0

2

0
10

Prereq

0

3 0 0

Prereq
2

0

2
0

0 0
1
3

3 0

4 0

Prereq
2

Prereq
2

Prereq
0

0

0 0
2

0

0 0

Prereq
2
3 0

3 0

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

Max Project Points
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FOX unit #10

HERS 0 - designed to net zero performance

U.S. Green Building Council Page 1 of 3 November 1, 2009

for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 42,5 Gold: 

# of bedrooms: 2 Floor area: Silver: 57,5 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 34 + 0 maybe pts Final: 81 ID: 8 SS: 13 EA: EQ: 3

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

34 0 81
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 1
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 8

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 1
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 1

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 13

87,5

Passive House Design

3
4

22

4
1
2 0 0 0
2
2

6
1 0 0 0

1
Prereq

2
3
2

0 0

6 0 0

0 0
1

10

Prereq
1

0
1 0 0 0
1
2
3 0

1
2
1 0 0

2 0 0 0
10

3
1
1

0 0 5

1
1

11

3 0

1 0

0

Max Project Points

37

9

1
Prereq
Prereq

0

Points Preliminary

1261

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 72,5
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FOX unit #10

HERS 0 - designed to net zero performance

U.S. Green Building Council Page 2 of 3 November 1, 2009

Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 2
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 34 0 37
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 9

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 3
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

Prereq

3
6
15

4
1

Max Project Points

4

2. Education of Building 
   Manager 1

3

1 0 0 1
Homeowner or Tenant 1

Prereq
2
1
3
21

Prereq

0 0
Prereq

1 0 0 0

2
1 0

2 0

Prereq
1

1
0 0

0 0

0

1
2 0

1 0

Prereq
1

Prereq

0 0 1
Prereq

0 0

0 0
2
1 0

Prereq
2 0 0
1

Prereq
3
16

13 0 0

00

2

0

2

1
38

Prereq

Prereq
8

1
1
3
4 0 0

34
2
1 0 0

3434 0

1
Prereq

3
1

3 0

0 0

0 0

0

Points Preliminary

LEED for Homes Simplified Project Checklist (continued)     



FOX unit #10

HERS 0 - designed to net zero performance

10

U.S. Green Building Council Page 3 of 3 November 1, 2009

Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 34 0 37

1

38

1 0 0

2

0
10

Prereq

0

3 0 0

Prereq
2

0

2
0

0 0
1
3

3 0

4 0

Prereq
2

Prereq
2

Prereq
0

0

0 0
2

0

0 0

Prereq
2
3 0

3 0

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

Max Project Points



DEER unit #11

HERS 47 - built as-is

U.S. Green Building Council Page 1 of 3 November 1, 2009

for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 45,0 Gold: 

# of bedrooms: 3 Floor area: Silver: 60,0 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 23,5 + 0 maybe pts Final: 64,5 ID: 6 SS: 13 EA: EQ: 2

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

23,5 0 64,5
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 0
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 6

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 1
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 1

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 13

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 75,0

1917

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

0
Prereq
Prereq

0

Points Preliminary
Max Project Points

23,5

9

3 0

1 0

0 3
1
1

0 0 5

1
1

11

2 0 0 0
10

2
3 0

1
2
1 0 0 0
1 0 0 0
1

6 0 0

0 0
1

10

Prereq
1 1

Prereq
2
3
2

0 0

2
2

6
1 0 0 0

3
4

22

4
1
2 0 0 0

90,0

11



DEER unit #11

HERS 47 - built as-is

12

U.S. Green Building Council Page 2 of 3 November 1, 2009

Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 23,5 0 23,5
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 9

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 2
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

LEED for Homes Simplified Project Checklist (continued)     

0

0 0

0

Points Preliminary

Prereq

3
1

3 0

0

23,5
2
1 0 0

23,534 0

0

1
1
3
4 0 0 2

0

2

1
38

Prereq

Prereq
8

Prereq
3
16

13 0 0

00

2
1 0

Prereq
2 0 0
1 0 0 0

Prereq

0 0

0 0

1
2 0

1 0

Prereq
1

Prereq

0 0

0 0

0

2
1 0

2 0

Prereq
1

1

0 0
Prereq

1 0 0 0

Homeowner or Tenant 1

Prereq
2
1
3
21

Prereq

1 0 0 1
2. Education of Building 
   Manager 1

3

Prereq

3
6
15

4
1

Max Project Points

4



DEER unit #11

HERS 47 - built as-is

13

U.S. Green Building Council Page 3 of 3 November 1, 2009

Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 23,5 0 23,5

Max Project Points

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

0

0 0

Prereq
2
3 0

3 0

Prereq
2

Prereq
0

0

0 0
2
3 0

4 0

Prereq
2

0

2
0

0 0
1
3

0
10

Prereq

0

3 0 0

Prereq
2

1 0 0

2

1

38



DEER unit #11

HERS 100 - built to benchmark
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U.S. Green Building Council Page 1 of 3 November 1, 2009

for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 45,0 Gold: 

# of bedrooms: 3 Floor area: Silver: 60,0 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 0 + 0 maybe pts Final: 40 ID: 6 SS: 14 EA: EQ: 2

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

0 0 40
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 0
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 6

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 0
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 2

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 14

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 75,0

1917

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

0
Prereq
Prereq

0

Points Preliminary
Max Project Points

0

7

3 0

1 0

0 3
1
1

0 0 5

1
1

11

2 0 0 0
10

2
3 0

1
2
1 0 0 0
1 0 0 0
1

6 0 0

0 0
1

10

Prereq
1 1

Prereq
2
3
2

0 0

2
2

6
1 0 0 0

3
4

22

4
1
2 0 0 0

90,0
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Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 0 0 0
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 7

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 2
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

LEED for Homes Simplified Project Checklist (continued)     

0

0 0

0

Points Preliminary
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3
1

3 0

0

0
2
1 0 0
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1
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0

0

1
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2
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2 0 0
1 0 0 0

Prereq

0 0
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1
2 0

1 0

Prereq
1
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0 0

0 0

0

2
1 0

2 0

Prereq
1

1

0 0
Prereq

1 0 0 0

Homeowner or Tenant 1

Prereq
2
1
3
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Prereq

1 0 0 1
2. Education of Building 
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3
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3
6
15

4
1

Max Project Points
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Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 0 0 0

Max Project Points

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

0

0 0

Prereq
2
3 0

3 0

Prereq
2

Prereq
0

0

0 0
2
3 0

4 0

Prereq
2

0

2
0

0 0
1
3

0
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Prereq

0

3 0 0

Prereq
2

1 0 0

2

1
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for Homes Builder Name:

Project Team Leader (if different):

Home Address (Street/City/State):

Project Description: Adjusted Certification Thresholds

Building type: Project type: Certified: 45,0 Gold: 

# of bedrooms: 3 Floor area: Silver: 60,0 Platinum: 

Project Point Total Final Credit Category Total Points
Prelim: 34 + 0 maybe pts Final: 81 ID: 8 SS: 13 EA: EQ: 3

Certification Level LL: 5 WE:3 MR: AE: 3
Prelim: Not Certified Final:

34 0 81
date last updated :

last updated by : Final
Innovation and Design Process   (ID) (No Minimum Points Required) Max Y/Pts Maybe No Y/Pts

1. Integrated Project Planning 1,1 Preliminary Rating
1,2 Integrated Project Team 0 0 1
1,3 Professional Credentialed with Respect to LEED for Homes 0 0 1
1,4 Design Charrette 0 0 1
1,5 Building Orientation for Solar Design

2. Durability Management 2,1 Durability Planning
   Process 2,2 Durability Management

2,3 Third-Party Durability Management Verification
3.Innovative or Regional  3,1 Innovation #1 0 0 1
   Design  3,2 Innovation #2 0 0 0

 3,3 Innovation #3 0 0 0
 3,4 Innovation #4 0 0 0

Sub-Total for ID Category: 0 0 8

Location and Linkages  (LL) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

1. LEED ND 1 LEED for Neighborhood Development LL2-6
2. Site Selection  2 Site Selection
3. Preferred Locations 3,1 Edge Development LL 3.2 0 0 0

3,2 Infill 0 0 1
3,3 Previously Developed

4. Infrastructure 4 Existing Infrastructure
5. Community Resources/ 5,1 Basic Community Resources / Transit LL 5.2, 5.3 0 0 0

Transit 5,2 Extensive Community Resources / Transit LL 5.3 0 0 2
5,3 Outstanding Community Resources / Transit

6. Access to Open Space 6 Access to Open Space 0 0 1
Sub-Total for LL Category: 0 0 5

Sustainable Sites  (SS) (Minimum of 5 SS Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Site Stewardship 1,1 Erosion Controls During Construction
1,2 Minimize Disturbed Area of Site

2. Landscaping  2,1 No Invasive Plants
 2,2 Basic Landscape Design SS 2.5 0 0 2
 2,3 Limit Conventional Turf SS 2.5 0 0 2
 2,4 Drought Tolerant Plants SS 2.5 0 0 2
 2,5 Reduce Overall Irrigation Demand by at Least 20%

3. Local Heat Island Effects  3 Reduce Local Heat Island Effects
4. Surface Water  4,1 Permeable Lot 0 0 4

Management 4,2 Permanent Erosion Controls 0 0 1
 4,3 Management of Run-off from Roof

5. Nontoxic Pest Control 5 Pest Control Alternatives 0 0 0
6. Compact Development 6,1 Moderate Density SS 6.2, 6.3 0 0 1

6,2 High Density SS 6.3 0 0 0
6,3 Very High Density 0 0 0

Sub-Total for SS Category: 0 0 13

90,0

Passive House Design

3
4

22

4
1
2 0 0 0
2
2

6
1 0 0 0

1
Prereq

2
3
2

0 0

6 0 0

0 0
1

10

Prereq
1

0
1 0 0 0
1
2
3 0

1
2
1 0 0

2 0 0 0
10

3
1
1

0 0 5

1
1

11

3 0

1 0

0

Max Project Points

37

9

1
Prereq
Prereq

0

Points Preliminary

1917

Prereq
1
1
1

Not Certified Min. Point Thresholds Not Met for Prelim. OR Final Rating

LEED for Homes Simplified Project Checklist

R+O Construction

Roger Durst, Elliott Workgroup Architecture

2061 Park Avenue, Salt Lake City, Utah

Single detached Multi-family Developer 75,0
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Final
Water Efficiency  (WE) (Minimum of 3 WE Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Water Reuse 1,1 Rainwater Harvesting System WE 1.3 0 0 0
1,2 Graywater Reuse System WE 1.3 0 0 0
1,3 Use of Municipal Recycled Water System

2. Irrigation System  2,1 High Efficiency Irrigation System WE 2.3 0 0 0
2,2 Third Party Inspection WE 2.3 0 0 0

 2,3 Reduce Overall Irrigation Demand by at Least 45%
3. Indoor Water Use 3,1 High-Efficiency Fixtures and Fittings 0 0 3

3,2 Very High Efficiency Fixtures and Fittings 0 0 0
Sub-Total for WE Category: 0 0 3

Energy and Atmosphere (EA) (Minimum of 0 EA Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Optimize Energy Performance 1,1 Performance of ENERGY STAR for Homes
1,2 Exceptional Energy Performance

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 2
7,2 Pipe Insulation

11. Residential Refrigerant 11,1 Refrigerant Charge Test
Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 34 0 37
Materials and Resources    (MR) (Minimum of 2 MR Points Required) OR Max Y/Pts Maybe No Y/Pts

1. Material-Efficient Framing 1,1 Framing Order Waste Factor Limit
1,2 Detailed Framing Documents MR 1.5 0 0 1
1,3 Detailed Cut List and Lumber Order MR 1.5 0 0 1
1,4 Framing Efficiencies MR 1.5 0 0 3
1,5 Off-site Fabrication

2. Environmentally Preferable  2,1 FSC Certified Tropical Wood
   Products  2,2 Environmentally Preferable Products
3. Waste Management 3,1 Construction Waste Management Planning

3,2 Construction Waste Reduction 0 0 2
Sub-Total for MR Category: 0 0 9

Indoor Environmental Quality  (EQ) (Minimum of 6 EQ Points Required) OR Max Y/Pts Maybe No Y/Pts

1. ENERGY STAR with IAP 1 ENERGY STAR with Indoor Air Package
2. Combustion Venting 2,1 Basic Combustion Venting Measures EQ 1

2,2 Enhanced Combustion Venting Measures EQ 1
3. Moisture Control 3 Moisture Load Control EQ 1
4. Outdoor Air Ventilation  4,1 Basic Outdoor Air Ventilation EQ 1

 4,2 Enhanced Outdoor Air Ventilation 0 0 2
4,3 Third-Party Performance Testing EQ 1

5. Local Exhaust  5,1 Basic Local Exhaust EQ 1
5,2 Enhanced Local Exhaust 0 0 0
5,3 Third-Party Performance Testing

6. Distribution of Space  6,1 Room-by-Room Load Calculations EQ 1
   Heating and Cooling 6,2 Return Air Flow / Room by Room Controls EQ 1 0 0 0

6,3 Third-Party Performance Test / Multiple Zones EQ 1
7. Air Filtering 7,1 Good Filters EQ 1

7,2 Better Filters EQ 7.3 0 0 0
7,3 Best Filters

8. Contaminant Control  8,1 Indoor Contaminant Control during Construction EQ 1 0 0 0
8,2 Indoor Contaminant Control 0 0 0

 8,3 Preoccupancy Flush EQ 1
9. Radon Protection  9,1 Radon-Resistant Construction in High-Risk Areas EQ 1

 9,2 Radon-Resistant Construction in Moderate-Risk Areas EQ 1
10. Garage Pollutant Protection 10,1 No HVAC in Garage EQ 1

10,2 Minimize Pollutants from Garage EQ 1, 10.4 0 0 0
10,3 Exhaust Fan in Garage EQ 1, 10.4 0 0 0
10,4 Detached Garage or No Garage EQ 1 0 0 0

Sub-Total for EQ Category: 0 0 3
Awareness and Education  (AE) (Minimum of 0 AE Points Required) Max Y/Pts Maybe No Y/Pts

1. Education of the  1,1 Basic Operations Training
 1,2 Enhanced Training 0 0 1

1,3 Public Awareness

 2 Education of Building Manager 0 0 1

Sub-Total for AE Category: 0 0 3

Prereq

3
6
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4
1

Max Project Points
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LEED for Homes Simplified Project Checklist (continued)     
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Final
Energy and Atmosphere (EA) (No Minimum Points Required) OR Max Y/Pts Maybe No Y/Pts

2. Insulation 2,1 Basic Insulation
2,2 Enhanced Insulation *

3. Air Infiltration 3,1 Reduced Envelope Leakage
3,2 Greatly Reduced Envelope Leakage 0 0 0
3,3 Minimal Envelope Leakage EA 3.2*

4. Windows 4,1 Good Windows
4,2 Enhanced Windows 0 0 0
4,3 Exceptional Windows EA 4.2

5. Heating and Cooling 5,1 Reduced Distribution Losses
Distribution System 5,2 Greatly Reduced Distribution Losses 0 0 0

5,3 Minimal Distribution Losses EA 5.2
6. Space Heating and Cooling  6,1 Good HVAC Design and Installation

Equipment 6,2 High-Efficiency HVAC 0 0 0
6,3 Very High Efficiency HVAC EA 6.2

7. Water Heating  7,1 Efficient Hot Water Distribution 0 0 0
7,2 Pipe Insulation 0 0 0
7,3 Efficient Domestic Hot Water Equipment

8. Lighting 8,1 ENERGY STAR Lights
8,2 Improved Lighting 0 0 0
8,3 Advanced Lighting Package EA 8.2

9. Appliances 9,1 High-Efficiency Appliances 0 0 0
9,2 Water-Efficient Clothes Washer

10. Renewable Energy  10 Renewable Energy System 0 0 0
11. Residential Refrigerant 11,1 Refrigerant Charge Test
   Management 11,2 Appropriate HVAC Refrigerants 0 0 0

Sub-Total for EA Category: 34 0 37

1

38

1 0 0

2

0
10

Prereq

0

3 0 0

Prereq
2

0

2
0

0 0
1
3

3 0

4 0

Prereq
2

Prereq
2

Prereq
0

0
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2

0

0 0
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2
3 0

3 0

0

Points cannot be earned in both the Prescriptive (below) and the Performance Approach (pg 2) of the EA section. Points

Prereq
2

Preliminary

0 0

LEED for Homes Simplified Project Checklist
Addendum: Prescriptive Approach for Energy and Atmosphere (EA) Credits

Max Project Points
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DEER unit #11

PHPP - built as-is

PHPP 2007, Verification 110416_ SnowCreek_PHPP.xlsx

Passive House Verification

Photo or Drawing

Building: Deer Unit #10 Snow Creek Cottage
Location and Climate: PARK CITY, UT Salt Lake City UT*

Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Country: USA

Building Type: Single Family Residence

Home Owner(s) / Client(s): Mac + Bridgitte Macaalay / PARK CITY
Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Architect: ELLIOTT WORKGROUP
Street: 440 MAIN ST PO BOX 3419

City, State, Zip: PARK CITY, UT 84060

Mechanical System:
Street Address:
City, State, Zip:

Year of Construction: 2010

Number of Dwelling Units: 1 Interior Temperature: 68,0  °F

Gross Enclosed Volume Ve: 13773 ft3 Internal Heat Gains: 0,7 BTU/hr.ft2

Number of Occupants: 3,8

Energy Demands with Reference to the Treated Floor Area
Treated Floor Area: 1424 ft2

Applied: Monthly Method PH Certificate: Fulfilled?

Specific Space Heat Demand: 49,24 kBTU/(ft²yr) 4,75 kBTU/(ft²yr) No

Pressurization Test Result: 2,89 ACH50 0,6 ACH50 No

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kBTU/(ft²yr) 38,0 kBTU/(ft²yr)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): kBTU/(ft²yr)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 92,7 kBTU/(ft²yr)

Heating Load: 17,12 BTU/(ft2hr)
Frequency of Overheating: % over 32,0 °F

Specific Useful Cooling Energy Demand: kBTU/(ft²yr) 4,75 kBTU/(ft²yr)

Cooling Load: 11,59 BTU/(ft2hr)

We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
 with PHPP are attached to this application.
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DEER unit #11

PHPP - Single Modification 01: 12” SIPs in all walls

PHPP 2007, Verification 01_As Built Kopie.xlsx

Passive House Verification

Photo or Drawing

Building: Deer Unit #10 Snow Creek Cottage
Location and Climate: PARK CITY, UT Salt Lake City UT*

Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Country: USA

Building Type: Single Family Residence

Home Owner(s) / Client(s): Mac + Bridgitte Macaalay / PARK CITY
Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Architect: ELLIOTT WORKGROUP
Street: 440 MAIN ST PO BOX 3419

City, State, Zip: PARK CITY, UT 84060

Mechanical System:
Street Address:
City, State, Zip:

Year of Construction: 2010

Number of Dwelling Units: 1 Interior Temperature: 68,0  °F

Gross Enclosed Volume Ve: 13773 ft3 Internal Heat Gains: 0,7 BTU/hr.ft2

Number of Occupants: 3,8

Energy Demands with Reference to the Treated Floor Area
Treated Floor Area: 1424 ft2

Applied: Monthly Method PH Certificate: Fulfilled?

Specific Space Heat Demand: 43,58 kBTU/(ft²yr) 4,75 kBTU/(ft²yr) No

Pressurization Test Result: 2,89 ACH50 0,6 ACH50 No

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kBTU/(ft²yr) 38,0 kBTU/(ft²yr)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): kBTU/(ft²yr)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 92,7 kBTU/(ft²yr)

Heating Load: 15,39 BTU/(ft2hr)
Frequency of Overheating: % over 32,0 °F

Specific Useful Cooling Energy Demand: kBTU/(ft²yr) 4,75 kBTU/(ft²yr)

Cooling Load: 10,25 BTU/(ft2hr)

We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
 with PHPP are attached to this application.
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DEER unit #11

PHPP - Single Modification 02: High Performance Glazing 
(U-values: Glazing from 0.09 - 0.15, frames 0.29)

PHPP 2007, Verification 01_As Built Kopie.xlsx

Passive House Verification

Photo or Drawing

Building: Deer Unit #10 Snow Creek Cottage
Location and Climate: PARK CITY, UT Salt Lake City UT*

Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Country: USA

Building Type: Single Family Residence

Home Owner(s) / Client(s): Mac + Bridgitte Macaalay / PARK CITY
Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Architect: ELLIOTT WORKGROUP
Street: 440 MAIN ST PO BOX 3419

City, State, Zip: PARK CITY, UT 84060

Mechanical System:
Street Address:
City, State, Zip:

Year of Construction: 2010

Number of Dwelling Units: 1 Interior Temperature: 68,0  °F

Gross Enclosed Volume Ve: 13773 ft3 Internal Heat Gains: 0,7 BTU/hr.ft2

Number of Occupants: 3,8

Energy Demands with Reference to the Treated Floor Area
Treated Floor Area: 1424 ft2

Applied: Monthly Method PH Certificate: Fulfilled?

Specific Space Heat Demand: 42,06 kBTU/(ft²yr) 4,75 kBTU/(ft²yr) No

Pressurization Test Result: 2,89 ACH50 0,6 ACH50 No

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kBTU/(ft²yr) 38,0 kBTU/(ft²yr)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): kBTU/(ft²yr)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 92,7 kBTU/(ft²yr)

Heating Load: 14,93 BTU/(ft2hr)
Frequency of Overheating: % over 32,0 °F

Specific Useful Cooling Energy Demand: kBTU/(ft²yr) 4,75 kBTU/(ft²yr)

Cooling Load: 9,87 BTU/(ft2hr)

We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
 with PHPP are attached to this application.
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DEER unit #11

PHPP - Single Modification 03: ACH50 to Passive House Standard (0.60)

PHPP 2007, Verification 01_As Built Kopie.xlsx

Passive House Verification

Photo or Drawing

Building: Deer Unit #10 Snow Creek Cottage
Location and Climate: PARK CITY, UT Salt Lake City UT*

Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Country: USA

Building Type: Single Family Residence

Home Owner(s) / Client(s): Mac + Bridgitte Macaalay / PARK CITY
Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Architect: ELLIOTT WORKGROUP
Street: 440 MAIN ST PO BOX 3419

City, State, Zip: PARK CITY, UT 84060

Mechanical System:
Street Address:
City, State, Zip:

Year of Construction: 2010

Number of Dwelling Units: 1 Interior Temperature: 68,0  °F

Gross Enclosed Volume Ve: 13773 ft3 Internal Heat Gains: 0,7 BTU/hr.ft2

Number of Occupants: 3,8

Energy Demands with Reference to the Treated Floor Area
Treated Floor Area: 1424 ft2

Applied: Monthly Method PH Certificate: Fulfilled?

Specific Space Heat Demand: 45,31 kBTU/(ft²yr) 4,75 kBTU/(ft²yr) No

Pressurization Test Result: 0,60 ACH50 0,6 ACH50 Yes

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kBTU/(ft²yr) 38,0 kBTU/(ft²yr)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): kBTU/(ft²yr)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 92,7 kBTU/(ft²yr)

Heating Load: 14,12 BTU/(ft2hr)
Frequency of Overheating: % over 32,0 °F

Specific Useful Cooling Energy Demand: kBTU/(ft²yr) 4,75 kBTU/(ft²yr)

Cooling Load: 10,65 BTU/(ft2hr)

We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
 with PHPP are attached to this application.
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DEER unit #11

PHPP - Modification 04: All measures above applied

PHPP 2007, Verification 04_All measures.xlsx

Passive House Verification

Photo or Drawing

Building: Deer Unit #10 Snow Creek Cottage
Location and Climate: PARK CITY, UT Salt Lake City UT*

Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Country: USA

Building Type: Single Family Residence

Home Owner(s) / Client(s): Mac + Bridgitte Macaalay / PARK CITY
Street Address: 598 SNOW CREEK COURT
City, State, Zip: PARK CITY, UT 84068

Architect: ELLIOTT WORKGROUP
Street: 440 MAIN ST PO BOX 3419

City, State, Zip: PARK CITY, UT 84060

Mechanical System:
Street Address:
City, State, Zip:

Year of Construction: 2010

Number of Dwelling Units: 1 Interior Temperature: 68,0  °F

Gross Enclosed Volume Ve: 13773 ft3 Internal Heat Gains: 0,7 BTU/hr.ft2

Number of Occupants: 3,8

Energy Demands with Reference to the Treated Floor Area
Treated Floor Area: 1424 ft2

Applied: Monthly Method PH Certificate: Fulfilled?

Specific Space Heat Demand: 20,47 kBTU/(ft²yr) 4,75 kBTU/(ft²yr) No

Pressurization Test Result: 0,60 ACH50 0,6 ACH50 Yes

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kBTU/(ft²yr) 38,0 kBTU/(ft²yr)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): kBTU/(ft²yr)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 92,7 kBTU/(ft²yr)

Heating Load: 7,21 BTU/(ft2hr)
Frequency of Overheating: % over 32,0 °F

Specific Useful Cooling Energy Demand: kBTU/(ft²yr) 4,75 kBTU/(ft²yr)

Cooling Load: 6,38 BTU/(ft2hr)

We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
 with PHPP are attached to this application.
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Addendum E

Cost Analysis of Snow Creek FOX Unit 10 and DEER Unit 11 as-built versus Building 
America Benchmark Definition Simulated Standard Structures

April 30, 2011
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Difference of $7.15 / 2 = $3.58

131.35 + 3.58 = $134.93 / SF

1,305 SF
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Estimated lower value: Hardiboard, Vinyl Windows

* Reflected in Cost Estimate Sheet

Estimated higher value: partial Aluminum Roofing

Lower value based on avergae construction (see page 13)

-2.00

-1.00

+1.00

-1.29
26.84

*

*

*

*

Average quality kitchen and bathroom vanities
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Difference of $7.85 / 2 = $3.92

115.55 + 3.92 = $119.47 / SF

1,932 SF
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Estimated lower value: Hardiboard, Vinyl Windows

* Reflected in Cost Estimate Sheet

Average quality kitchen and bathroom vanities

Estimated higher value: partial Aluminum Roofing

Lower value based on avergae construction (see page 18)

-2.00

-1.00

+1.00

-4.19
25.92

*

*

*

*
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Cost Summary
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Residential Cost Estimate
Summary DEER and FOX units

OWNER'S NAME: Park City Municipal Corporation APPRAISER: Jörg Rügemer

RESIDENCE ADDRESS: 594 + 598 Snow Creek Court PROJECT: Snow Creek Cottages / Deer + Fox Unit Cost

CITY, STATE, ZIP CODE: Park City, Utah 84098 DATE: 10.05.10

Average square footage cost for both units

Overall cost construction only Deer unit 201.342,56       Overall cost construction only Fox unit 154.062,03              

Gross SF with Garage 1.932,00           Gross SF with Garage 1.305,00                  

Cost/SF 104,21              Cost/SF 118,06                     

Overall cost construction only Deer and Fox  unit 355.404,59    

Gross SF with Garage Deer and Fox 3.237,00        

Cost/SF 109,79

Compiled by Jörg Rügemer, 11/18/2010
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Supporting tables 
from the RSMeans Cost Data Book
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Location Factors
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