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5. SANDSTONE, ELLENDALE, DE 

5.1 Executive Summary 

Gate 3 – Community: Sandstone, Colter Construction, Ellendale, DE 

Overview 

Key Results 

Gate Status 

Table 5.1.1:  Stage Gate Status Summary 

“Must Meet” Gate Criteria Status Summary 

Source Energy Savings Pass The Sandstone houses are saving 44% relative to mid-90’s Benchmark 
construction. 

Quality Control 
Requirements 

Pass The Builder’s Challenge checklist was used to verify quality of construction. 

Market Coverage Pass Sandstone is expected to complete 10 homes in 2010. 

Neutral Cost Target Pass Net cash flow to the homeowner is expected to exceed $800 if the upgrade 
costs are financed as part of a 30 year mortgage at 7%. 

“Should Meet” Gate 
Criteria 

Status Summary 

Marketability Pass Homes are being sold in an active market at locally competitive prices. 

Market Coverage Pass Sandstone is located in a Mixed Humid climate (DOE Climate Zone 4). 

Builder Commitment Pass Colter Construction intends to build out the rest of the community to Building 
America standards. 

Gaps Analysis Pass Colter Construction is continuing to work with BSC to evaluate the efficiency, 
reliability, and practicality of dual-fuel heating systems.  

Quality Assurance Pass Colter Construction owner Terrance Babbie is frequently on site, and 
communicates design changes to the contractors.  He employs experienced 
construction teams who demonstrate excellent workmanship for familiar and 
new methods.  
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Conclusions 
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5.2 Introduction 

5.2.1. Project Overview 

Figure 5.2.1: 
Front entrance 

(South) of 
Allen home 
before testing 

 

BA-0911: Prototype House Evaluations—Sandstone



D-359

Figure 5.2.2: Front entrance of Smith house plan Figure 5.2.3: Alexander house plan during 
construction 

5.2.2. Project Information Summary Sheet 

PROJECT SUMMARY  

Company Colter Construction 

Company Profile For the last 20 years, Colter Construction has specialized in new custom 
homes in Sussex County and the Delaware Beach area.  The company is 
committed to delivering highly efficient homes at an affordable price.  Fine 
craftsmanship and personal attention to the buyer have earned Colter a 
reputation as “The Builder Most Referred”. 

Contact Information Terrance Babbie 

[company] 

[address]  

[phone number] 

Division Name […] 

Company Type […] 

Community Name Sandstone 

City, State Ellendale, DE 

Climate Region Climate Zone 4 

  

SPECIFICATIONS  

Number of Houses 48 

Municipal Address(es) 11385 Smith Rd 

House Style(s) single family 

Number of Stories 1 

Number of Bedrooms 3 

Plan Number(s) Alexander, Allen, Andrew, Clifton, Jefferson, Smith 

Floor Area 1265—1956 ft
2
 

Basement Area No basement 
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Estimated Energy Reduction 44% over BA Benchmark 

Estimated Energy Savings $1600 per year based on local utility rates 

Estimated Cost [estimated construction cost – total or per sq ft] 

Construction Start May 2009 

Expected Buildout March 2012 

5.2.3. Targets and Goals 
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5.3 Whole-House Performance and Systems Engineering 

5.3.1. Energy Analysis Summary 

 

Table 5.3.1: Estimated Whole House Energy Use for Allen Plan, Sandstone, Ellendale, DE 

  

5.3.1.1. Parametric Energy Simulations 

Figure 5.3.1: Parametric energy simulations for "Allen” Plan 
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5.3.1.2. End-Use Site and Source Energy Summaries 

Table 5.3.2: Summary of End-Use Site-Energy 

Table 5.3.3: Summary of End-Use Source-Energy and Savings 
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5.3.2. Discussion 

5.3.2.1. Enclosure Design 

Table 5.3.4: Enclosure Specifications 

ENCLOSURE  SPECIFICATIONS 

Ceiling  

Description - Vented truss-framed attic 

Insulation - R-50 blown fiberglass at ceiling level 

Walls  

Description - 2x6 Advanced Framing 

Insulation - R-10 1.5" polyisocyanurate sheathing with R-23 Fiberglass 

Foundation  

Description - Concrete block foundation walls over unvented crawlspace 

Insulation - R-10  2" XPS on interior walls 

Windows  

Description - Double Pane Vinyl LoE  

Manufacturer - BF  Rich 

U-value -  0.27 

SHGC - 0.24 

Infiltration  

Specification - 1.5 in
2
 leakage area per 100 ft

2
 envelope 

Performance test - 500 CFM 50 (2.2 ACH 50; 1.0 sq in / 100 sf) 
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Figure 5.3.2:  Enclosure Building Section 
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Figure 5.3.3: Taped connections at jambs, head, 
and joints in foam 

Figure 5.3.4: Membrane flashing at window sill 
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Figure 5.3.5: Blocking in ceiling assures 
airtightness 

Figure 5.3.6: Spray foam connects sheathing to 
framing 

5.3.2.2. Mechanical System Design 

Table 5.3.5: Mechanical system specifications 

MECHANICAL SYSTEMS SPECIFICATIONS  

Heating   

Description - 8.5  HSPF Air Source Heat Pump /  95% AFUE Hybrid 

Manufacturer & Model - Carrier Infinity 25HCB524  

Cooling (outdoor unit)  

Description - 15 SEER Air Source Heat Pump 

Manufacturer & Model - Carrier Infinity 25HCB524  

Cooling (indoor unit)  

Description - 2 Ton DX Coil and Furnace 

Manufacturer & Model - Carrier Infinity 

Domestic Hot Water  

Description - 97% EF Instantaneous Water Heater 

Manufacturer & Model - Navien CR-180 

Distribution  

Description - R-4 sheet metal ducts in conditioned crawlspace 

Leakage - None to outside (5% or less) 

Ventilation  

Description - Supply-only system integrated with AHU,43 CFM 33% Duty Cycle:  10 
minutes on; 20 minutes off 

Manufacturer & Model - Aprillaire fan cycler 

Return Pathways  

Description - e.g., Transfer grilles/jump ducts at bedrooms, central return 

Dehumidification  
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MECHANICAL SYSTEMS SPECIFICATIONS  

Description - Whole House Dehumidifier ducted to main supply system 

Manufacturer & Model - ThermaStor Ultra-Aire 

PV System  

Description - None 

Solar Hot Water  

Description - None 

Figure 5.3.7: Dehumidifier installed in crawlspace Figure 5.3.8: Terrance Babbie and BSC’s Armin 
Rudd with Navien water heater 
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5.3.2.3. Lighting and Miscellaneous Electrical Loads 

5.3.2.4. Site-generated Renewable Energy 
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5.4 Construction Support 

5.4.1. Construction Overview 

5.4.2. Educational Events and Training 

5.4.3. Systems Testing 

5.4.4. Monitoring 
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5.5 Project Evaluation 

5.5.1. Source Energy Savings  

Requirement: Final production home designs must provide targeted whole house source energy 

efficiency savings based on BA performance analysis procedures and prior stage energy 
performance measurements. 

Conclusion:   Pass 

5.5.2. Market Coverage  

Requirement: Must have a minimum of 10 homes per project (including projects from all teams). At least 

five homes must be completed by March/April to be used as a case study in the annual 
Joule* report. 

Conclusion:   Pass 
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5.5.3. Neutral Cost Target  

Requirement: The incremental annual cost† of energy improvements, when financed as part of a 30 year 

mortgage, must be less than or equal to the annual reduction in utility bill costs relative to 
the BA benchmark house. 

Conclusion:   Pass 

5.5.4. Marketability  

Requirement: Based on initial response from model homes, should be marketable relative to the value-
added benefit seen by consumers at increased or neutral cost. 

Conclusion:   Pass 

5.5.5. Market Coverage  

Requirement: Project case studies should cover a representative range of weather conditions and 
construction practices in major metropolitan areas in the targeted climate region. 

Conclusion:   Pass 
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5.5.6. Builder Commitment  

Requirement: Should demonstrate strong builder commitment to continued construction at current or 
future BA performance targets. 

Conclusion:   Pass 

5.5.7. Gaps Analysis  

Requirement: Should include a summary of builder technical support requirements, gaps analysis, 
lessons learned, optimal builder business practices, what not to do, documentation of 

failures, recommendations for policy improvements, and remaining technical and market 
barriers to achieving current and future performance levels. 

Conclusion:   Pass 
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Figure 5.5.1: 
Thermostat, 
dehumidistat, and 
fan cycler during 
system debugging 

  

Figure 5.5.2: Groundsheet lines interior of 
crawlspace 

Figure 5.5.3: Air gap behind foam and 
groundsheet 
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Figure 5.5.4: Installed window with flexible 
membrane 

Figure 5.5.5: Window detail with sloped drainage 
pan 

5.5.8. Quality Assurance  

Requirement: Should provide documentation of builder’s energy related QA and QC processes. 

Conclusion:   Pass 
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5.6 Conclusions/Remarks 
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5.7 Appendices 

5.7.1. Energy Modeling 

5.7.2. Site Visit Report
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Energy Modeling
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Parametric Run 

ID Description of change

Estimated 

Individual Cost

Incremental 

Over 

Benchmark

Savings [10
6 

BTU / yr]

$ per 10^6 BTU 

Saved (1 year)

Estimated 

Lifetime [yr]

$ per 10^6 BTU 

Saved (Lifetime)

0 Benchmark n/a n/a n/a

1 Windows as designed n/a 2.1% 4.1

2 Airseal 2.5 $1,000 7.7% 15.2 $66 73 $0.90

3 Airseal 1.5 $1,000 3.0% 5.8 $171 74 $2.31

4 Tested Airtightness $10 0.1% 0.2 $41 75 $0.55

5 R-19 in 2x6 OVE $0 0.8% 1.5 $0 75 $0.00

6 1.5" polyisocyanurate $693 1.9% 3.7 $189 75 $2.52

7 R-50 attic $307 2.4% 4.8 $64 75 $0.85

8 Windows (U=0.27, SHGC=0.24) $273 2.7% 5.3 $52 40 $1.29

9 CFIS Ventilation $250 0.5% 0.9 $276 30 $9.21

10 16 SEER AC $500 1.9% 3.7 $134 30 $4.47

11 95% AFUE Furnace $700 3.0% 5.9 $119 30 $3.97

12 Dual fuel heating 16 SEER, 95% $1,500 2.1% 4.2 $355 20 $17.76

13 97% EF DHW $510 6.9% 13.6 $37 20 $1.87

14 CFLs $128 5.5% 10.9 $12 3 $3.93

15 Energy Star Appliances $750 3.2% 6.4 $117 15 $7.83

Extended Cost Effectiveness Analysis

Appendix D.5.7.1
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Site Visit Reports
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