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1.0 INTRODUCTION AND SUMMARY 

1.1 Methodology 

A greenhouse gas (GHG) emissions analysis was performed for the Abbyville 40B development (the 

“Project”), a residential development in Norfolk, Massachusetts, consistent with the EEA 

“Greenhouse Gas Emissions Policy and Protocol” (May 5, 2010; the “Policy”).  The Project consists 

of 56 duplex-style apartments (average area 1,150 sf) and 148 single-family homes (average area 

2,088 sf).  As discussed in Section 3.0, GHG emissions for the Project are reduced by the following 

building design and operational energy efficiency measures (EEMs):  

 Higher insulation for building envelopes;
 Higher efficiency heating systems;
 Higher efficiency hot water heaters;
 Using interior lighting systems with a lower light power density;
 Installing Energy STAR appliances in the residential units;
 Using LED lighting for Project’s roadways and common areas;
 Sealing, insulating, and testing HVAC supply ducts;
 Installing programmable thermostats in the units;
 Using environmentally friendly building materials; and
 PV solar will be offered as an option for home buyers.

The building design is consistent with Energy STAR Certified Homes (version 3.1), as it applies in 

Massachusetts.  The GHG Policy requires a project to quantify carbon dioxide (CO2) emissions and 

identify measures to avoid, minimize or mitigate such emissions, quantifying the effect of proposed 

mitigation in terms of energy savings and emissions reduction.  The Project’s GHG emissions will 

include: 1) direct emissions of CO2 from natural gas combustion for space heating and domestic hot 

water; 2) indirect emissions of CO2 from electricity generated off-site and used on-site for lighting, 

building cooling and ventilation, and the operation of other equipment; and 3) transportation 

emissions of CO2 from Project traffic.   

CO2 emissions were quantified for:  (1) the Base Case, and (2) the Mitigation Alternative, which 

includes all energy saving measures, see Section 3.3.  Whereas Norfolk is not a Stretch Code 

community, the Base Case is the 9th Edition of the Massachusetts Residential Code (780 CMR 51), 

which is the IECC 2015 Residential Code with Massachusetts Amendments.  This analysis uses the 
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eQUEST energy design software (version 3.65), which incorporates the DOE-2 building energy use 

model. 

 

1.2 Summary of Results 
 
The Proponent commits to the CO2 reduction presented below, but retains the flexibility to achieve 

this goal using energy efficiency measures that may be refined at the stage of detailed design. Table 

2D reveals that the Mitigation Alternative will reduce stationary sources CO2 emissions by 13.5%, 

compared to the Base Case.  

 

As discussed in Section 3.5, Transportation Demand Management (TDM) measures will reduce 

Project-related motor vehicle CO2 emissions by a small amount, which has been rounded down to 

0%.  The net reduction of the Project’s total CO2 emissions (stationary sources plus transportation) is 

12.0% compared to the Base Case.   

 

 

1.3 Section 61 Findings 
 
At the completion of construction, the Proponent will provide a certification to the MEPA Office, 

signed by an appropriate professional.  The certification will state either of the following: (1) all of 

the energy efficiency mitigation measures adopted by the Project as part of the Mitigation 

Alternative have been implemented; or (2) an equivalent set of energy efficiency mitigation 

measures that are designed to achieve the same percentage reduction in CO2 emissions as the 

Mitigation Alternative, based on the same modeling assumptions in this report, have been adopted or 

installed. 
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2.0 TRANSPORTATION GHG EMISSIONS  

 

The transportation portion of the GHG analysis calculated emissions of CO2 for the traffic study area 

for three traffic analysis scenarios: 

 
 2024 No-Build 
 2024 Build without TDMs 
 2024 Build with TDMs 

 

The vehicle miles traveled (VMT) for  the eight major roadway segments in the traffic study area 

was calculated by multiplying the length of each road segment by the average daily traffic (ADT) 

volume on the segment.  Traffic volumes were provided by the Green International Affiliates’ 

“Traffic Impact and Access Study” (April 2017), adjusted for the current building program.  The 

CO2 emissions for each roadway segment were calculated by multiplying the daily VMT by the EPA 

MOVES model CO2 emission factors in grams per mile, using MOVES modeling files.  Appendix B 

presents the VMT and emission calculations.  Section 3.5 presents the proposed Transportation 

Demand Management (TDM) strategies to reduce vehicle trips. 

 
Transportation CO2 emissions are summarized in Table 1.  The emissions listed for the 2024 No-

Build and Build cases include both existing volumes on the roadway network and new project-

generated trips.  The project’s transportation emissions are calculated by subtracting the 2024 No-

Build values from those for the 2024 Build cases.   

 

The 2024 Build with TDMs case is identical to the 2024 Build case because trip reduction measures 

for a low-density residential development not served by public transportation have very small effects 

(<1%) and cannot be accurately quantified.  Thus, no credit is taken in the GHG analysis for the 

transportation mitigation measures discussed in Section 3.5. 
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TABLE 1 

MOTOR VEHICLE CO2 EMISSIONS SUMMARY 
ABBYVILLE 40B DEVELOPMENT 

 
 
     

Total Predicted CO2 Emissions Burden 

  2024 2024 2024 
  No-Build Build without TDMs Build with TDMs 

  2,090.42 kg/day 
2,595.52 kg/day 

 
Project: 505.11 kg/day 

2,595.52 kg/day 
 

Project: 505.11 kg/day 

  840.3 tons/yr 
1,043.4 tons/year 

 
Project: 203.04 tons/year 

1,043.4 tons/year 
 

Project: 203.04 tons/year 
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3.0 GREENHOUSE GAS (GHG) MITIGATION ANALYSIS 

 

The GHG Policy requires that the Proponent identify measures to avoid, minimize, or mitigate GHG 

emissions.  Section 3.1 presents the methodology and summary of results.  Sections 3.2 through 3.5 

discuss the Project’s site, building design, and transportation mitigation measures. 

 

3.1 Methodology and Results 
 
A greenhouse gas (GHG) emissions analysis was performed for the Abbyville 40B development (the 

“Project”), a residential development in Norfolk, Massachusetts, consistent with the EEA 

“Greenhouse Gas Emissions Policy and Protocol” (May 5, 2010; the “Policy”).  The Project consists 

of 56 duplex-style apartments (average area 1,150 sf) and 148 single-family homes (average area 

2,088 sf).    

 
The GHG Policy requires a project to quantify carbon dioxide (CO2) emissions and identify 

measures to avoid, minimize or mitigate such emissions, quantifying the effect of proposed 

mitigation in terms of energy savings and emissions reduction.  The GHG Policy requires 

quantification of GHG emissions from three sources: direct emissions from on-site stationary 

sources, indirect emissions from energy generated off-site (electricity), and traffic generated by the 

Project.  The Project’s GHG emissions will include: 1) direct emissions of CO2 from natural gas 

combustion for space heating and hot water; 2) indirect emissions of CO2 from electricity generated 

off-site and used on-site for lighting, building cooling and ventilation, and the operation of other 

equipment; and 3) transportation emissions of CO2 from Project traffic.   

 

CO2 emissions were quantified for:  (1) the Base Case, and (2) the Mitigation Alternative, which 

includes all energy saving measures, see Section 3.3.  Whereas Norfolk is not a Stretch Code 

community, the Base Case is the 9th Edition of the Massachusetts Residential Code (780 CMR 51), 

which is the IECC 2015 Residential Code with Massachusetts Amendments.   

 

This analysis uses the eQUEST energy design software (version 3.65), which incorporates the U.S. 

Department of Energy’s DOE-2 building energy use model, and CO2 emission rates of 117.1 
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lb/MMBtu cubic feet of natural gas1 and 747 lb/MWhr.2   The eQUEST model inputs are 

summarized in Tables 4 and 5.  CO2 mobile source emissions were calculated using the EPA 

MOVES model.   

 

Energy use and CO2 emissions are detailed for the single-family homes and duplex apartments in 

Tables 2A through 2D in Section 3.3, and the eQUEST model output is provided in Appendix A.  

Appendix B contains the transportation-related CO2 emission calculations.  Table 3 summarizes total 

CO2 emissions for the Project, for the Base Case (buildings that comply with the Code), and the 

Mitigation Alternative (includes all energy saving measures).  The eQUEST model input files have 

been provided to the Massachusetts Department of Energy Resources (DOER).  

 

The Proponent commits to the CO2 reduction presented below, but retains the flexibility to achieve 

this goal using energy efficiency measures that may be refined at the stage of detailed design. Table 

3 reveals that the Mitigation Alternative will reduce stationary sources CO2 emissions by 13.5%, 

compared to the Base Case.  As discussed in Section 3.5, Transportation Demand Management 

(TDM) measures will reduce Project-related motor vehicle CO2 emissions by a small amount, which 

has been rounded down to 0%.  The net reduction of the Project’s total CO2 emissions (stationary 

sources plus transportation) is 12.0% compared to the Base Case. 

 

 

 

 

                                                 
1 U.S. Department of Energy, Energy Information Administration.   
2 ISO New England Inc., 2015 New England Electric Generator Air Emissions Report, Annual Average Emission Rate, 
Table 1.1, November, 2016. 
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TABLE 3 

GREENHOUSE GAS (CO2) EMISSIONS SUMMARY 
ABBYVILLE 40B DEVELOPMENT 

(TONS/YEAR) 
 
 

Source  Base Case  Mitigation Alternative 
Change in GHG 

Emissions 

Direct Emissions  489.7  425.7  ‐13.1% 

Indirect Emissions  1,064.0  918.1  ‐13.7% 

Subtotal Direct and  
Indirect Emissions 

1,553.6  1,343.6  ‐13.5% 

Transportation Emissions  203.0  203.0  0% 

Total CO2 Emissions  1,756.6  1,546.6  ‐12.0% 
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3.2 Site Design Mitigation Measures 
 

The Project will adopt all reasonable and feasible site design mitigation measures.  The Project is 

committed to the following mitigation measures: 

 
 Sustainable Development Principles – The development clusters duplex units and single-family 

homes on the developed portion of the site to conserve land. 
                                                   

 Minimize Water Use – Drought-resistant plant species will be used in landscaping around the 
residential units and no irrigation systems will be installed for planted beds in common areas.   

 
 Minimize Energy Use Through Building Orientation – Residential units will face all possible 

directions, and approximately half the structures will have front or rear elevations facing south. 
 

 Best Practices for Stormwater Design – To the extent possible, the stormwater management 
system will utilize Best Management Practices (BMP).   

 

3.3 Building Design and Operation Mitigation Measures 
 

The eQUEST energy model inputs are summarized in Tables 4 and 5.  The Project’s Base Case 

Energy Use Intensity (EUI) is compared to the Pacific Northwest National Laboratory (PNNL) 

prototype building EUI in Table 6, assuming the ASHRAE 90.1-2013 base code and climate zone 5. 

The PNNL prototype building is a mid-rise (4-story) apartment building and the closest match to the 

proposed residential structures.  Note that the actual EUI will vary due to differences between the 

PNNL prototype building and the proposed buildings in terms of building size, number of floors, 

footprint, building materials, and window area.     

 
 Energy Efficient Windows and Building Envelope – Building envelope insulation will exceed 

base code for wall insulation, and window glass, and will meet code for roof insulation in the 
ceiling above the top floor (R49).  Energy modeling shows higher R60 roof insulation produces 
insignificant, less than 1%, change in energy use.  Wall insulation will be R21 batt plus exterior 
sheathing (wall assembly U=0.058) and window glass will be double-pane, low-e glass, U=0.27. 
 The building envelope design is consistent with the Program Requirements for Energy STAR 
Certified Homes in Massachusetts (v 3.1). 

 
 Higher-Efficiency Heating and Cooling Systems – Heating will be provided by condensing gas 

furnaces with efficiency of 96.1% AFUE and cooling provided by split-system air conditioners 
with efficiency SEER=13.0.  The heating, cooling and hot water appliances are consistent with 
the Program Requirements for Energy STAR Certified Homes in Massachusetts (v 3.1).  
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 Hot Water Heaters – The Base Case assumes gas-fired hot water heaters that comply with 
federal efficiency standards, which for a 50-gallon heater is Energy Factor (EF) of 0.60, and 
domestic hot water use of 21 gal/p/d.  For the Mitigation Case, a higher efficiency of EF=0.72 is 
assumed.   

 
 Seal, Test and Insulate HVAC Supply Ducts – HVAC supply ducts will be sealed, leak tested, 

and insulated to reduce energy losses. 
 
 Energy Efficiency Incentives for Residential Projects – Both Eversource and Columbia Gas of 

Massachusetts offer MassSave incentives for energy-efficient design through the Massachusetts 
Residential New Construction Program (Low-Rise Path), which encourages projects to meet 
Energy STAR home certification design goals where practical. The building envelope, heating, 
cooling and hot water appliances proposed for this Project are consistent with Energy STAR 
Certified Homes in Massachusetts (v 3.1).  The Proponent is pursuing these incentives. 

 
 Programmable Thermostats – The residential buildings will have programmable thermostats to 

encourage energy savings during non-occupied hours.  The Base Case set points for occupied 
and unoccupied time periods equal the eQUEST default values: Occupied (cool=76o, heat=70o), 
Unoccupied (cool=82o, heat=64o).  The Mitigation and Base Case values are the same. 
 

 Energy Efficient Exterior Lighting – Energy efficient LED fixtures will be used to light outdoor 
common areas and Project roadways. 

 
 Energy Efficient Interior Lighting – Interior lighting will use CFL and LED lamps to reduce 

light power density to 0.20 W/SF (whole building method).   
 

 Energy STAR Appliances – Energy STAR appliances will be used in residential units to reduce 
plug load, and a 10% energy reduction is credited for this measure. 
 

 Use Building Materials with Recycled Content, Building Materials that are Manufactured 
Within the Region, Use Rapidly Renewable Building Materials, and Use Low-VOC Building 
Materials – Whenever practical, the Project will use environmentally friendly building materials, 
including materials with recycled content, rapidly renewable building materials, and low-VOC 
materials.  Also when practical, the Project will purchase building materials that are 
manufactured within the region.     
 

Other building design and operation mitigation measures were considered for the Project, but were 

rejected because they are either technically/financially infeasible or inappropriate for the Project: 

 
 Reduce Energy Demand by Using Peak Shaving or Load Shifting Strategies – These measures 

are not appropriate for residential buildings that must use power during peak periods.     
 

 Combined Heat and Power (CHP) – CHP requires a host for the constant (year-round) and 
substantial waste heat generated as part of the process.  The Project’s thermal loads are relatively 
low and seasonal only, making CHP economically infeasible.  
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TABLE 4 
SUMMARY OF ENERGY MODELING ASSUMPTIONS 

SINGLE FAMILY AND DUPLEX RESIDENTIAL BUILDINGS 
 

Energy Efficiency 
Measure (EEM) 

Base Case (Code)1  Mitigation Case 

Building Envelope 
(Wood‐framed 16” OC, 

2x6 cavity) 

Roof R49 
Wall Assembly U=0.060 

Roof R492 
Wall Assembly U=0.058  

Window Glass 
U=0.30, 

DOE Type 2631 
 U=0.27 

DOE Type 2632 

Gas Furnace 
Efficiency 

80% AFUE  96% AFUE 

Split‐System 
Air Conditioner 

Efficiency 
SEER 13.0  SEER 13.0 

Gas‐Fired (50 gal) 
Hot Water Heater 

Storage Tank Heater 
EF = 0.60 

Storage Tank Heater 
EF = 0.72 

Light Power Density 
(Whole Bldg. Method) 

0.55 W/SF  0.20 W/SF 

Electric Plug Load  0.30 W/SF 
10% reduction for 

Energy STAR appliances 

Common Area and 
Roadway Lighting 

Lighting Zone 3 
100 W/1,000 SF  

LED 
35 W/1,000 SF 

1 IECC 2015 Residential Code with Massachusetts Amendments and complies with current federal efficiency 
standards for residential heating, cooling and hot water appliances (10 CMR 430.32). 
2 Higher R60 roof insulation produces insignificant, less than 1%, change in energy use. 

 



 
  

13

TABLE 5 
SUMMARY OF ACTIVITY AREAS  

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

TABLE 6 
COMPARISON OF eQUEST BASE CASE ENERGY USE INTENSITY  

TO PNNL PROTOTYPE BUILDING EUI FOR THE ASHRAE 90.1‐2013 CODE 
 

Building Uses 
Base Case EUI 
(kBtu/SF) 

Mitigation Case EUI 
(kBtu/SF) 

PNNL EUI (kBtu/SF) 1 

100% Residential 
SF homes 

Duplex homes 

 
 

47.3 
51.1 
 

 
41.2 (‐12.9%) 
44.4 (‐13.1%) 

 
55.2 
 

1 PNNL values are ASHRAE 90.1-2013 Base, Climate Zone 5 for a mid-rise (4-story) apartment building. 

Building Name  
Floor Area (sf) 

eQUEST Activity Type 
% Floor 
Area 

Single Family or Duplex 
Residential 

Residential 
 

100.0 
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3.4 Additional Energy Mitigation Measures 
 
The potential for alternative and renewable energy sources to be incorporated into the Project has 

been examined.  The following energy efficiency measures will be studied further at the stage of 

detailed building design: 

 
Rooftop Photovoltaic (PV) Solar –  
 
All of the residential buildings have sloped roofs.  PV panels will be offered as an option that a 
buyer can add to the home; it will not be a standard feature.  The area needed for a PV system is 
calculated based on 10 kW/1,000 sf of useable roof area.  Assuming each residential building 
(single-family or duplex) has 2,000 sf of roof area and half of the buildings that have north-south 
facing roofs provide 1,000 sf of south-facing roof area, then each such building could host a 10-kW 
PV system.  Of the 176 residential structures (148 single-family homes, 28 duplex structures), we 
assume half will have north-south facing roofs, and thus the potential PV installed capacity for the 
Project is 880 kW, consisting of 88 separate 10-kW residential-sized systems.   
 
The cost feasibility analysis assumes the new DOER SMART program, uses the most recent data 
from the Massachusetts Energy and Environmental Affairs (EEA) website on Qualified Generation 
Units,3 and follows guidance from DOER on cost feasibility modeling under the SMART program 
rules.4  The average installed cost for 9 to 10 kW installations starting commercial operation in 2015-
2017 is $4.51 per Watt; this figure includes data posted through January 2017.  The installed cost for 
a single 10-kW residential PV system is estimated at $45,100. 
 
DOER has replaced SREC incentives with the Solar Massachusetts Renewable Target (SMART) 
Program, and new regulations were filed with the Secretary of State on August 11, 2017 (225 CMR 
20).  The anticipated program start-up is in early 2018.   Under the new SMART program, instead of 
SREC payments, a 10-year fixed price is set for projects less than 25-kW in size, and the fixed rate is 
calculated from the incentive price in an initial auction for larger systems.  As a preliminary 
estimate, DOER has provided estimated the 10-year fixed rate for a 10-kW PV system will be 
$0.30/kWh, to which $0.05/kWh is added for a building-mounted system and a low-income property 
owner.  Depending on the outcome of the initial auction, the actual rates may be different. 
 
A 10-kW PV system is projected to generate 10,326 kWh per year,5 which equates to 3.8 tons per 
year6 in GHG emissions reductions.  If 88 residential systems were installed, the annual Full Build 
Mitigation Case CO2 emissions (Table 4) by 25% = 100% * 334.4 / 1,343.6.  

                                                 
3 http://www.mass.gov/eea/energy-utilities-clean-tech/renewable-energy/rps-aps/qualified-generation-units.html. 
4 Personal communication, Paul Ormond, DOER, July 26, 2017. 
5 Personal communication, Natalie Howlett, Renewable Energy Project Coordinator, Massachusetts DOER.  This 
figure is 0.2 times 51,632 kWh/year for a 50 kW system. 
6 Annual PV system electrical generation is 10.3 MWh.  Multiplying by the ISO New England emission factor of 747 lb 
CO2 per MWh and dividing by 2,000 lb/ton yields an annual CO2 emission reduction of 3.8 tons/year. 
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The economics of a PV installation were calculated using the EEA 2015 Revised SREC II Financial 
Model (model output is in Appendix C), with the following assumptions: 
 
 •  PV system size of 10 kW 
 •  System cost of $4.51/Watt 
 •  Financing used for 50% of the system cost. 
 •  No REC payments 
 •  Annual capacity factor of 13.6% 
 •  Electricity revenue of $0.35/kWh for 10 years 
  
The customer discount rate is defined as the interest rate of return that could be earned in an 
investment in the financial markets with similar risk.  At present, a 20-year U.S. Treasury bond pays 
in the range of 2-3%; that is the lowest risk investment possible and is not comparable to the risk of 
investing in a PV system.  Corporate bond rates are 3% to 7%, depending on their investment grade. 
 This analysis assumed a reasonable customer discount rate of 6%.  The calculations assume federal 
tax credits, State tax deductions and SREC values.    
 
For a 10-kW system, the calculated Net Present Value of the PV system is $2,402.  The positive 
NPV suggests a PV system on the roof of a residential unit is cost feasible.  Actual savings for a 
homeowner will depend on the terms of available financing at the time of purchase.  The proponent 
is offering home buyers in the Project an option to add a PV solar rooftop system to the home. 
 
 
Cold Climate Air Source Heat Pumps – This section provides an evaluation of cold-climate air 
source heat pumps (ASHPs).  Thermal AECs are available to subsidize some of the equipment cost.  
The estimated annual AEC income from thermal AECs was calculated using the EEA formula in the 
“Guideline on Metering and Calculating the Useful Thermal Output of Eligible Renewable Thermal 
Generation Units – Part 1,” June 8, 2016, Formula 3(E):  
 

Annual Income = (2.5 + (1.63 x [(Floor_Area -1500)/1000])) x 3 x $20 
 
 
The calculated annual income totals are as follows and if certain conditions are met the full 10-
year income may be available as a lump sum (that figure is in parentheses): 
 
 Single-Family House $ 207 ($2,070) 
 Duplex Apartment $ 116 ($1,160) 
 
An analysis of energy and GHG emission changes associated with heat pumps was done by re-
running eQUEST for the Mitigation Case and substituting air source heat pumps for the split-system 
air conditioners and the gas furnaces.  (The eQUEST model output is provided in Appendix A).  To 
ensure a fair comparison, the same cooling EER value for the Mitigation Case was assumed (SEER 
13.0).  The heat pump was assumed to have an HSPF better than the base code (HSPF=10.0) because 
HSPF=10 is the minimum value required by the NEEP Cold Climate ASHP Specification v2 
(January 2017).   
The calculated change in annual energy use (MWhr of electricity and MMBtu of gas) and CO2 

emissions (tons per year, tpy) from using ASHPs are: 



 
  

16

 
 Single-Family House  +0.99 MWhr -19.4 MMBtu -0.77 tpy 
 Duplex Apartment +1.41 MWhr -19.0 MMBtu -0.59 tpy 
  
For the Project, use of ASHPs in 148 single-family homes and in 56 duplex apartments would 
increase electricity use by 226 MWhr/year, would reduce gas use by 3,935 MMBtu per year, and 
would result in a decrease of 147 tons/year in Mitigation Case CO2 emissions.  Using the latest 
commercial fuel cost figures from the EIA for Massachusetts of $154.20/MWhr and $9.99/MMBtu-
gas, using ASHPs would slightly decrease total energy costs for a single-family home (-$41/year) 
and slightly increase total energy costs for a duplex apartment (+$28/year).  ASHPs will be 
considered during the actual MEP design for the project. 
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3.5 Transportation Mitigation Measures 
 
There is no fixed-route public transportation serving the Project area, and typical Transportation 

Demand Management (TDM) measures used for commercial developments do not apply to a low-

density residential development.  The Proponent is committed to the following transportation 

mitigation measures.  While no studies exist to quantify the trip reduction from mitigation measures 

for a residential development, we believe the measures listed below in aggregate will reduce vehicle 

trips by a small number.  Since that small reduction (< 1%) cannot be accurately quantified, no 

reduction in trips or CO2 transportation emissions is assumed in the analysis. 

 

 Roadway Improvements– The Project will provide off-site roadway improvements on Lawrence, 
park and Main Streets (improving sight distances, repaving and adding signage), as described in 
the Green International Affiliates’ traffic impact and access study. 
 

 Parking Capacity – The Project’s parking design is sized to meet, but not exceed, local parking 
requirements.   

 
 Provide Bicycle Storage – Secure bicycle racks will be provided at the Central Common and the 

Boathouse to encourage residents to bicycle within the development and not drive. 
 

 Boathouse On-Site – The on-site boathouse with its recreational opportunities for Bush Pond 
will reduce the number of off-site trips by the residents. 
 
 



APPENDIX A 

 

EQUEST MODEL OUTPUT 

  



 Project/Run:  Norfolk 2story SF Home - Baseline Design  Run Date/Time:  12/28/17 @ 11:45

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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 Electric Consumption (kWh) 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

 Gas Consumption (Btu) 

(x000,000)

Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.19 0.33 0.46 0.41 0.28 0.13 0.01 0.00 1.88

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.25 0.22 0.24 0.24 0.24 0.23 0.25 0.24 0.24 0.24 0.24 0.25 2.87

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.28 1.16 1.29 1.26 1.35 1.42 1.59 1.54 1.38 1.30 1.22 1.27 16.08

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 6.31 4.67 3.32 0.75 0.03 0.00 - 0.00 0.01 0.03 1.95 4.88 21.95

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.92

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 8.39 6.67 5.57 2.86 2.01 1.75 1.60 1.52 1.46 1.61 3.63 6.81 43.88



 Project/Run:  Norfolk 2story SF Home - Pkg HVAC Eff EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.19 0.33 0.46 0.41 0.28 0.13 0.01 0.00 1.88

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.25 0.22 0.24 0.24 0.24 0.23 0.25 0.24 0.24 0.24 0.24 0.25 2.87

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.28 1.16 1.29 1.26 1.35 1.42 1.59 1.54 1.38 1.30 1.22 1.27 16.08

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.73 4.24 3.01 0.68 0.03 0.00 - 0.00 0.01 0.03 1.77 4.43 19.92

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.92

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 7.81 6.24 5.27 2.79 2.01 1.75 1.60 1.52 1.46 1.60 3.45 6.36 41.85



 Project/Run:  Norfolk 2story SF Home - Hot Water EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1

0.0

0.5

1.0

1.5

2.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

 Electric Consumption (kWh) 

(x000)

0

2

4

6

8

10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

 Gas Consumption (Btu) 

(x000,000)

Area Lighting
Task Lighting
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Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.19 0.33 0.46 0.41 0.28 0.13 0.01 0.00 1.88

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.25 0.22 0.24 0.24 0.24 0.23 0.25 0.24 0.24 0.24 0.24 0.25 2.87

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.28 1.16 1.29 1.26 1.35 1.42 1.59 1.54 1.38 1.30 1.22 1.27 16.08

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 6.31 4.67 3.32 0.75 0.03 0.00 - 0.00 0.01 0.03 1.95 4.88 21.95

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.76 1.69 1.91 1.79 1.68 1.48 1.35 1.29 1.23 1.33 1.43 1.64 18.58

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 8.08 6.36 5.23 2.54 1.71 1.48 1.35 1.29 1.24 1.37 3.37 6.52 40.53



 Project/Run:  Norfolk 2story SF Home - Lighting Power EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.04 0.17 0.30 0.43 0.39 0.25 0.10 0.01 0.00 1.73

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.24 0.22 0.24 0.24 0.24 0.23 0.24 0.24 0.24 0.24 0.24 0.24 2.85

 Pumps & Aux. 0.15 0.13 0.14 0.11 0.02 - - - 0.00 0.05 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.91

 Total 1.14 1.04 1.15 1.12 1.19 1.27 1.43 1.38 1.22 1.15 1.09 1.14 14.32

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 6.90 5.17 3.78 1.07 0.06 0.01 0.00 0.00 0.01 0.07 2.44 5.46 24.97

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.93

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 8.97 7.17 6.04 3.18 2.04 1.75 1.60 1.53 1.46 1.64 4.13 7.40 46.90



 Project/Run:  Norfolk 2story SF Home - Equipment Power EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.19 0.33 0.45 0.41 0.28 0.12 0.01 0.00 1.86

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.24 0.22 0.24 0.24 0.24 0.23 0.24 0.24 0.24 0.24 0.24 0.24 2.86

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.66 0.59 0.66 0.64 0.66 0.64 0.66 0.66 0.64 0.66 0.64 0.66 7.73

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.26 1.14 1.27 1.24 1.32 1.40 1.57 1.51 1.36 1.28 1.20 1.25 15.80

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 6.40 4.74 3.38 0.79 0.03 0.00 0.00 0.00 0.01 0.04 2.02 4.96 22.38

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.92

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 8.48 6.74 5.64 2.90 2.01 1.75 1.60 1.53 1.46 1.62 3.70 6.89 44.30



 Project/Run:  Norfolk 2story SF Home - Ext Wall Insul EEM  Run Date/Time:  12/28/17 @ 11:45

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.03 0.05 0.20 0.33 0.46 0.41 0.28 0.13 0.01 0.00 1.91

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.24 0.22 0.24 0.23 0.24 0.23 0.24 0.24 0.23 0.24 0.23 0.24 2.85

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.28 1.16 1.29 1.26 1.35 1.42 1.59 1.54 1.38 1.31 1.22 1.27 16.08

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.99 4.40 3.08 0.63 0.01 0.01 0.00 0.00 0.01 0.02 1.75 4.59 20.49

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.92

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 8.07 6.40 5.34 2.74 1.99 1.75 1.60 1.52 1.46 1.59 3.43 6.52 42.42



 Project/Run:  Norfolk 2story SF Home - Window Glass Type EEM  Run Date/Time:  12/28/17 @ 11:45

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.03 0.05 0.20 0.34 0.46 0.42 0.29 0.13 0.01 0.00 1.94

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.24 0.22 0.24 0.24 0.24 0.23 0.24 0.24 0.24 0.24 0.24 0.24 2.85

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.04 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.68 0.61 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.68 0.66 0.68 7.97

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.21 0.19 0.21 0.21 0.21 0.20 0.21 0.21 0.21 0.21 0.21 0.21 2.50

 Total 1.28 1.16 1.29 1.26 1.35 1.43 1.60 1.55 1.39 1.31 1.22 1.27 16.11

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.76 4.22 2.92 0.54 0.01 0.01 0.00 0.00 0.01 0.02 1.61 4.40 19.51

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 2.08 2.00 2.26 2.11 1.98 1.74 1.60 1.52 1.45 1.57 1.68 1.93 21.92

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 7.84 6.22 5.18 2.65 1.99 1.75 1.60 1.53 1.46 1.59 3.29 6.33 41.43



 Project/Run:  Norfolk 2story SF Home - Cumulative EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.18 0.31 0.43 0.39 0.26 0.12 0.01 0.00 1.78

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.24 0.22 0.24 0.23 0.24 0.23 0.24 0.24 0.23 0.24 0.23 0.24 2.81

 Pumps & Aux. 0.14 0.13 0.14 0.11 0.02 - - - 0.00 0.05 0.12 0.14 0.85

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.66 0.59 0.66 0.64 0.66 0.64 0.66 0.66 0.64 0.66 0.64 0.66 7.73

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.91

 Total 1.12 1.02 1.13 1.10 1.17 1.25 1.41 1.36 1.21 1.13 1.07 1.11 14.08

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.55 4.09 2.92 0.69 0.02 0.00 0.00 0.00 0.01 0.03 1.78 4.34 19.43

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.76 1.69 1.91 1.79 1.68 1.48 1.35 1.29 1.23 1.33 1.43 1.64 18.58

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 7.31 5.78 4.83 2.48 1.70 1.48 1.36 1.29 1.23 1.36 3.20 5.97 38.01



 Project/Run:  Norfolk 2story SF Home - Cumulative with ASHPs EEM  Run Date/Time:  12/28/17 @ 11:46

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.00 0.00 0.02 0.05 0.17 0.30 0.42 0.38 0.25 0.11 0.01 0.00 1.72

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 0.43 0.32 0.24 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.30 1.51

 HP Supp. 0.09 0.07 0.04 0.00 0.00 - - - - - 0.02 0.19 0.40

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.19 0.17 0.19 0.19 0.19 0.18 0.19 0.19 0.19 0.19 0.19 0.19 2.25

 Pumps & Aux. 0.06 0.07 0.08 0.09 0.02 - - - 0.00 0.05 0.08 0.08 0.55

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.66 0.59 0.66 0.64 0.66 0.64 0.66 0.66 0.64 0.66 0.64 0.66 7.73

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.91

 Total 1.51 1.30 1.30 1.10 1.12 1.20 1.35 1.30 1.15 1.08 1.15 1.49 15.07

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.76 1.69 1.91 1.79 1.68 1.48 1.35 1.29 1.23 1.33 1.43 1.64 18.58

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 1.76 1.69 1.91 1.79 1.68 1.48 1.35 1.29 1.23 1.33 1.43 1.64 18.58



 Project/Run:  Norfolk 2story Duplex Home - Baseline Design  Run Date/Time:  12/28/17 @ 11:11

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.9 8.9 56.9 115.5 180.8 163.7 100.1 34.9 0.6 - 664.2

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 111.3 99.8 109.1 107.2 109.8 105.8 111.3 109.1 107.2 110.6 107.2 111.3 1,299.8

 Pumps & Aux. 72.7 67.2 69.6 56.2 12.3 - - - 1.5 23.3 59.8 68.7 431.2

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 614.5 555.4 610.4 588.6 608.4 636.5 722.6 701.6 625.2 598.6 583.9 610.6 7,456.2

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.08 4.06 3.34 1.61 0.26 0.01 0.00 0.00 0.01 0.27 2.29 4.15 21.07

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.88 0.95 1.08 12.29

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.24 5.18 4.60 2.79 1.37 0.98 0.90 0.86 0.82 1.15 3.23 5.24 33.37



 Project/Run:  Norfolk 2story Duplex Home - Pkg HVAC Eff EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.9 8.9 56.9 115.5 180.8 163.7 100.1 34.9 0.6 - 664.2

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 111.3 99.8 109.1 107.2 109.8 105.8 111.3 109.1 107.2 110.6 107.2 111.3 1,299.8

 Pumps & Aux. 72.7 67.2 69.6 56.2 12.3 - - - 1.5 23.3 59.8 68.7 431.2

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 614.5 555.4 610.4 588.6 608.4 636.5 722.6 701.6 625.2 598.6 583.9 610.6 7,456.2

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 4.61 3.69 3.03 1.46 0.24 0.01 0.00 0.00 0.00 0.24 2.07 3.77 19.13

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.88 0.95 1.08 12.29

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 5.77 4.81 4.29 2.64 1.35 0.98 0.90 0.86 0.82 1.13 3.02 4.86 31.42



 Project/Run:  Norfolk 2story Duplex Home - Hot Water EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.9 8.9 56.9 115.5 180.8 163.7 100.1 34.9 0.6 - 664.2

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 111.3 99.8 109.1 107.2 109.8 105.8 111.3 109.1 107.2 110.6 107.2 111.3 1,299.8

 Pumps & Aux. 72.7 67.2 69.6 56.2 12.3 - - - 1.5 23.3 59.8 68.7 431.2

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 614.5 555.4 610.4 588.6 608.4 636.5 722.6 701.6 625.2 598.6 583.9 610.6 7,456.2

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.08 4.06 3.34 1.61 0.26 0.01 0.00 0.00 0.01 0.27 2.29 4.15 21.07

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 0.99 0.95 1.07 1.00 0.94 0.83 0.76 0.72 0.69 0.75 0.80 0.92 10.40

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.06 5.01 4.40 2.61 1.20 0.83 0.76 0.73 0.69 1.02 3.09 5.07 31.47



 Project/Run:  Norfolk 2story Duplex Home - Lighting Power EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.4 7.2 49.5 103.8 166.9 150.7 87.9 28.7 0.4 - 597.5

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 111.2 99.8 109.0 107.1 109.8 105.7 111.2 109.0 107.1 110.5 107.1 111.2 1,298.8

 Pumps & Aux. 72.7 67.2 69.7 56.5 12.3 - - - 1.5 23.4 59.8 68.7 431.8

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 42.9 38.5 42.1 41.3 42.3 40.8 42.8 42.1 41.3 42.6 41.3 42.9 501.0

 Total 539.4 488.0 536.3 514.9 526.8 553.3 633.6 614.9 540.6 517.8 511.4 535.5 6,512.4

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.38 4.33 3.61 1.85 0.34 0.01 0.00 0.00 0.01 0.37 2.58 4.45 22.93

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.89 0.95 1.08 12.30

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.54 5.45 4.87 3.03 1.45 0.98 0.90 0.86 0.82 1.25 3.52 5.54 35.23



 Project/Run:  Norfolk 2story Duplex Home - Equipment Power EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

 Gas Consumption (Btu) 

(x000,000)

Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.7 8.4 55.7 113.8 178.6 161.7 98.3 33.9 0.5 0.0 653.7

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 110.9 99.5 108.8 106.9 109.5 105.4 110.9 108.8 106.9 110.2 106.9 110.9 1,295.3

 Pumps & Aux. 72.7 67.2 69.6 56.2 12.3 - - - 1.5 23.3 59.8 68.7 431.4

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 301.2 272.2 301.6 291.6 301.5 291.9 301.3 301.6 291.7 301.3 291.6 301.3 3,548.7

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 602.7 544.7 598.5 576.7 595.4 623.4 708.6 687.8 612.1 585.8 572.5 598.8 7,306.9

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 5.12 4.11 3.37 1.64 0.27 0.00 0.00 0.00 0.01 0.28 2.33 4.20 21.33

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.88 0.95 1.08 12.30

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.28 5.23 4.64 2.82 1.38 0.98 0.90 0.86 0.82 1.17 3.27 5.28 33.62



 Project/Run:  Norfolk 2story Duplex Home - Ext Wall Insul EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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 Gas Consumption (Btu) 

(x000,000)

Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool 0.0 - 3.1 9.4 57.9 116.7 181.8 165.0 102.1 36.8 0.7 - 673.4

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 110.2 98.9 108.1 106.2 108.8 104.8 110.2 108.1 106.2 109.5 106.2 110.2 1,287.4

 Pumps & Aux. 72.7 67.2 69.5 56.2 12.3 - - - 1.5 23.1 59.8 68.7 431.0

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 613.4 554.4 609.6 588.1 608.3 636.7 722.5 701.8 626.2 599.2 583.0 609.5 7,452.8

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 4.86 3.88 3.16 1.49 0.23 0.01 0.01 0.01 0.01 0.22 2.13 3.95 19.95

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.88 0.95 1.08 12.29

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.02 5.00 4.43 2.68 1.34 0.98 0.90 0.86 0.82 1.11 3.08 5.04 32.24



 Project/Run:  Norfolk 2story Duplex Home - Window Glass Type EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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 Gas Consumption (Btu) 
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Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 3.3 9.8 58.6 117.6 182.8 165.9 102.7 37.2 0.7 - 678.6

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 110.5 99.1 108.4 106.5 109.1 105.1 110.5 108.4 106.5 109.8 106.5 110.5 1,290.8

 Pumps & Aux. 72.7 67.2 69.4 56.1 12.3 - - - 1.5 23.1 59.7 68.7 430.7

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 312.6 282.5 313.0 302.7 312.9 302.9 312.7 313.0 302.7 312.7 302.6 312.7 3,683.2

 Task Lights - - - - - - - - - - - - - 

 Area Lights 117.9 105.8 115.7 113.6 116.5 112.3 117.8 115.7 113.7 117.1 113.7 117.9 1,377.7

 Total 613.7 554.7 609.9 588.7 609.3 637.9 723.8 703.0 627.1 599.9 583.3 609.8 7,461.1

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 4.86 3.88 3.17 1.50 0.23 0.01 0.00 0.01 0.01 0.22 2.13 3.96 19.98

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.17 1.12 1.26 1.18 1.11 0.98 0.90 0.85 0.81 0.88 0.95 1.08 12.29

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 6.03 5.00 4.43 2.68 1.34 0.98 0.90 0.86 0.82 1.11 3.08 5.05 32.27



 Project/Run:  Norfolk 2story Duplex Home - Cumulative EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Area Lighting
Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.9 8.2 50.8 105.1 167.6 152.1 90.5 31.1 0.5 - 608.8

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 109.0 97.8 106.9 105.0 107.6 103.6 109.0 106.9 105.0 108.3 105.0 109.0 1,272.8

 Pumps & Aux. 72.7 67.2 69.6 56.4 12.3 - - - 1.5 23.3 59.8 68.7 431.6

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 301.2 272.2 301.6 291.6 301.5 291.9 301.3 301.6 291.7 301.3 291.6 301.3 3,548.7

 Task Lights - - - - - - - - - - - - - 

 Area Lights 42.9 38.5 42.1 41.3 42.3 40.8 42.8 42.1 41.3 42.6 41.3 42.9 501.0

 Total 525.7 475.6 523.0 502.6 514.5 541.4 620.6 602.6 530.1 506.6 498.3 521.8 6,362.8

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 4.52 3.63 3.00 1.50 0.26 0.00 0.00 0.00 0.00 0.26 2.10 3.73 18.99

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 0.99 0.95 1.07 1.00 0.94 0.83 0.76 0.72 0.69 0.75 0.80 0.92 10.40

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 5.51 4.57 4.07 2.50 1.19 0.83 0.76 0.73 0.69 1.00 2.90 4.64 29.39



 Project/Run:  Norfolk 2story Duplex Home - Cumulative with ASHPs EEM  Run Date/Time:  12/28/17 @ 11:12

 eQUEST 3.65.7158  Monthly Energy Consumption by Enduse  Page 1
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Task Lighting
Misc. Equipment

Exterior Usage
Pumps & Aux.
Ventilation Fans

Water Heating
Ht Pump Supp.
Space Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 2.7 7.8 50.7 105.4 168.8 153.3 90.6 30.9 0.5 0.0 610.8

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 332.2 267.7 222.2 111.3 21.2 1.1 0.8 0.9 1.7 21.9 156.8 240.1 1,378.0

 HP Supp. 84.8 64.7 43.8 8.1 0.4 - - - - 0.3 18.2 156.3 376.6

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 98.0 87.9 96.1 94.4 96.7 93.2 98.0 96.1 94.4 97.4 94.4 98.0 1,144.6

 Pumps & Aux. 28.2 29.4 34.6 34.1 9.0 - - - 1.5 19.0 30.7 31.2 217.8

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 301.2 272.2 301.6 291.6 301.5 291.9 301.3 301.6 291.7 301.3 291.6 301.3 3,548.7

 Task Lights - - - - - - - - - - - - - 

 Area Lights 42.9 38.5 42.1 41.3 42.3 40.8 42.8 42.1 41.3 42.6 41.3 42.9 501.0

 Total 887.3 760.3 743.2 588.7 521.9 532.4 611.7 594.0 521.3 513.3 633.6 869.7 7,777.5

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 0.99 0.95 1.07 1.00 0.94 0.83 0.76 0.72 0.69 0.75 0.80 0.92 10.40

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 0.99 0.95 1.07 1.00 0.94 0.83 0.76 0.72 0.69 0.75 0.80 0.92 10.40



APPENDIX B 

 

WORKSHEETs FOR 

VMT, VOC, NOx AND CO2 EMISSIONS 

  



Link
Link Length Link Descriptor 2024 2024 2024 2024

2024 Full Build Full Build 2024 Full Build Full Build 
I.D. (feet) No-Build w/o mitigation w/mitigation* No-Build w/o mitigation w/mitigation*

1 1,330 Lawrence Street between Site Drive #1 
and Site Drive #2 1,050 1,708 1,708 264.5 430.2 430.2

2 1,100 Lawrence Street between Site Drive #2 
and Park Street 1,050 2,686 2,686 218.8 559.6 559.6

3 1,280 Park Street between Lawrence Street and
Maple Street 3,970 4,609 4,609 962.4 1,117.3 1,117.3

4 4,390 Park Street between Lawrence Street and
Main Street 5,680 6,677 6,677 4,722.6 5,551.5 5,551.5

6,168.2 7,658.7 7,658.7

*Trip reduction measures for a low-density residential development not served by public transportation have very small (<1%) effects

Average Daily Traffic (ADT) (vehicles/day) Vehicle Miles Traveled (VMT)        (miles/day)

Vehicle Miles Traveled (VMT) in the Traffic Study Area 
TABLE B-1

VMT (miles/day):

Abbyville 40B Development

Tech Environmental, Inc. Mobile Source CO2 Spreadsheets, VMT 12/20/2017



Link 2024 2024 2024 2024
2024 Full Build Full Build 2024 Full Build Full Build 

I.D. No-Build w/o mitigation w/mitigation* No-Build w/o mitigation w/mitigation*
1 338.90 264 430 430 89.6 145.8 145.8

2 338.90 219 560 560 74.1 189.6 189.6

3 338.90 962 1,117 1,117 326.2 378.7 378.7

4 338.90 4,723 5,552 5,552 1,600.5 1,881.4 1,881.4
Total Daily CO2 Emissions

(kg/day): 2,090.42 2,595.52 2,595.52
*Trip reduction measures for a low-density residential development not served by public transportation have very small (<1%) effects.

TABLE B-2
Mesoscale Study Area

Total Daily Carbon Dioxide (CO2) Emissions
Abbyville 40B Development

(grams/mile)

CO2 Emission 
Rate

Vehicle Miles Traveled (VMT)
(miles/day) Mesoscale CO2 Emissions (kg/day)

Tech Environmental, Inc. Mobile Source CO2 Spreadsheets, CO2 12/20/2017



APPENDIX C

PV COST CALCULATION SPREADSHEETS
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Attachment I:  Relevant Correspondence 
 

• NHESP Letter 

• MassDEP Central Regional Office Letter 

• Phase I Environmental Site Assessment (2017) 

(without Attachments) 

• Norfolk Water System Subdivision Reviews 

for the Preserve at Abbyville and  

Abbyville Commons 

 

 

 





 
 

 

July 13, 2017 
 
Thomas DiPlacido 
DiPlacido Development Corp. 
850 Franklin Street, Suite 8 
Wrentham MA 02093 
 
RE:         Project Location: 17, 65 and 67 Lawrence Street, Norfolk 

Project Description: The Preserve at Abbyville Residential Development 
NHESP File No.: 13-32057 

 
Dear Applicant: 
 
Thank you for submitting the MESA Project Review Checklist, site plans (dated March 15, 2017, 
Overview Plan dated April 25, 2017) and other required materials to the Natural Heritage and 
Endangered Species Program of the MA Division of Fisheries & Wildlife (the “Division”) for review 
pursuant to the Massachusetts Endangered Species Act (MESA) (MGL c.131A) and its implementing 
regulations (321 CMR 10.00). 
 
Based on a review of the information that was provided and the information that is currently contained 
in our database, the Division has determined that this project, as currently proposed, will not result in a 
prohibited Take of state-listed rare species.  This determination is a final decision of the Division of 
Fisheries & Wildlife pursuant to 321 CMR 10.18.  Any changes to the proposed project or any additional 
work beyond that shown on the site plans may require an additional filing with the Division pursuant to 
the MESA.  This project may be subject to further review if no physical work is commenced within five 
years from the date of issuance of this determination, or if there is a change to the project.  
 
Please note that this determination addresses only the matter of state-listed species and their habitats. 
If you have any questions regarding this letter please contact Jesse Leddick, Endangered Species Review 
Biologist, at (508) 389-6386. 
 
Sincerely, 

 
Thomas W. French, Ph.D. 
Assistant Director 
 
cc: Norfolk Conservation Commission 
 S.M. Lorusso & Sons, Inc. 
 Stephen Mann, Buckley & Mann, Inc. 
 Diana Walden, BSC Group, Inc.  













































































Norfolk Water System 

Subdivision Review 

 

 

Headquarters: 
1900 Crown Colony Drive, Suite 402, Quincy, MA 02169 
TL 617.657.0200 • FX 617.657.0201 

www.envpartners.com 

                            Hyannis: 
396 North Street, Hyannis, MA 02601 
TL 508.568.5103 • FX 508.568.5125 

 

Woburn: 
18 Commerce Way, Suite 2000, Woburn, MA 01801 
TL 781.281.2542 • FX 781.281.2543 

Subdivision Name: The Preserve at Abbyville 
 

Owner:   Abbyville Development, LLC. 

   850 Franklin Street 

   Wrentham, MA 02093 

 

Engineer:    United Consultants, Inc. 

   850 Franklin Street 

   Wrentham, Massachusetts 02093 
  

Reviewed By:  Ryan J. Allgrove, P.E. 
 

Date:     July 28, 2017 

 

At the request of the Norfolk Department of Public Works, Environmental Partners Group, Inc. has 

completed an assessment of the water system hydraulics associated with the proposed Preserve at 

Abbyville residential development. The Preserve at Abbyville is located in the southwestern area of 

Norfolk primarily within the parcel of land at 17 Lawrence Street.  This assessment is based on 

subdivision plans prepared by United Consultants, Inc. dated March 15, 2017 and documents 

available on the Town of Norfolk Zoning Board of Appeals website.  All hydraulic simulations for 

the Preserve at Abbyville incorporated the proposed water main infrastructure within the Abbyville 

Commons subdivision.  

Water Demand 

The proposed Preserve at Abbyville residential development consists of one hundred forty-eight 

residential units. The following table summarizes the estimated water usage for the development 

based on information from the Town’s most recent DEP Annual Statistical Reports (ASR). 

Usage Scenario Calculation Estimate Usage 

Average Day Demand (ADD) 154 gpd / residential service x 148 Units 22,792 gpd 

Maximum Day Demand (MDD) 2.2 x ADD 50,142 gpd 

Peak Hour Demand (PHD) 2 x MDD 100,284 gpd 
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Static Pressure Requirements 

Water distribution system static water pressure refers to the pressure in a main when there is no 

water flowing and reflects the water level in the storage tank(s). Based on DEP Guidelines and 

Policies for Public Water Systems, the normal working pressure in the distribution system should be 

approximately 60 pounds per square inch (psi) and not less than 35 psi. The hydraulic grade line 

(HGL) for the Norfolk water system fluctuates between 365 feet (USGS Datum) when the tanks are 

full to 355 feet when the water level in the tanks is down 10 feet. In order to maintain a minimum 

pressure of 35 psi at a HGL of 365 feet, a water customer must be connected to the water system at 

an elevation no higher than 284 feet (USGS datum). Elevations greater than 284 feet will result in 

static pressures less than the DEP required pressure of 35 psi. 

Based on the finished grade elevations (NAVD 88 datum) shown on the plans, the proposed 

dwellings will meet minimum DEP pressure requirements. During typical water system operations, 

pressures at the proposed dwellings and along Lawrence Street will range from 48 psi to 81 psi.  

Fire Flow Requirements 

In accordance with DEP Guidelines and Policies for Public Water Systems, water system design 

must maintain a minimum pressure of 20 psi at ground level at all points in the distribution system 

under all conditions of flow (including fire flow conditions). The Norfolk water system hydraulic 

model was used to calculate the available fire flow in connection with the Preserve at Abbyville 

development.  Based on the proposed distribution system network with 12-inch and 8-inch ductile-

iron piping, the lowest available fire flow occurs at the intersection of Lawrence Street at Eagle 

Drive. Approximately 1,650 gpm fire flow is available while maintaining a 20 psi residual pressure 

within the entire water system.. A schematic diagram of the modeled network is provided in Figure 

1. Fire flow guidelines set forth by the Insurance Services Office (ISO) for one and two family 

dwellings are summarized in the table on the following page: 

 

 

 



 
P A G E  3 

 

Headquarters: 
1900 Crown Colony Drive, Suite 402, Quincy, MA 02169 
TL 617.657.0200 • FX 617.657.0201 

www.envpartners.com 

                            Hyannis: 
396 North Street, Hyannis, MA 02601 
TL 508.568.5103 • FX 508.568.5125 

 

Woburn: 
18 Commerce Way, Suite 2000, Woburn, MA 01801 
TL 781.281.2542 • FX 781.281.2543 

ISO Needed Fire Flows (one and two family dwellings) 

Distance between Dwellings 

(feet) 

Needed Fire Flow 

(gpm) 

Greater than 100 500 

31 – 100 750 

11 – 30 1000 

Less than 10 1500 

 

Based on the proposed dwelling spacing, the project represents a fire flow requirement of 1,000 

gallons per minute (gpm). Actual fire flow requirements should be confirmed by the developer. 

Water System Materials 

All water system materials shall be as per DPW specifications (latest version). Water mains to be 8-

inch ductile iron pipe, class 52, conforming to AWWA C150 and AWWA C151, push on type joints 

with gaskets conforming to AWWA C111, double cement lined inside conforming to AWWA C104, 

and asphalt seal coated outside (coal tar coated outside conforming to AWWA 203 in areas where 

groundwater levels are above the pipe laying depth).  All pipe fittings shall be ductile iron, class 350 

mechanical joint conforming to AWWA C153.  All fittings shall be restrained with Megalug Series 

1100.  Water mains shall have a minimum of five feet of cover. All gate valves shall be US Pipe 

Metroseal 250 or American Flow Control Model AFC2500 resilient wedge seated valves conforming 

to AWWA C-509, open left.  Hydrants shall be American Darling (American Flow Control) B62B 

open right, conforming to AWWA C-502 (Dry Barrel Hydrants) and painted red. 

Water service pipe shall be 1” polyethylene tubing, PE4710 with tracer wire. Copper tubing shall not 

be used. Corporation valves shall be Mueller 300 ball type with Mueller “CC” inlet thread and pack 

joint connection outlet. Curb stops shall be Mueller Mark II Oriseal Curb Valve Model P-15219N. 

Curb stop boxes shall be buffalo style. 

All material specifications shall be submitted to the Norfolk DPW for review and approval prior to 

installation. 
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Pressure Testing and Chlorination 

Water mains shall be tested at minimum of 150 psi or 150% of the static pressure (whichever is 

greater) for a minimum of two hours. Water mains will have an allowable leakage determined by the 

DPW. Water mains shall be chlorinated as per AWWA standards with a minimum of 48 hours of 

contact time. Water mains shall be flushed until chlorine has been eliminated and sampled for total 

coliform by the DPW. The main shall be tested again after 24 hours of contact time with non-

chlorinated water by the DPW. 

Distribution System Piping 

The proposed Lawrence Street water main extension needed for the proposed subdivision was also 

reviewed for discontinuities, looping, valve, and hydrant placement. The following comments 

require a response from the developer: 

 Please provide further detail on how the proposed 12” ductile-iron water main will cross the 

culvert on Lawrence Street at Bush Pond. 

 Please note whether you intend to cut in a 12” by 12” tee or use a tapping sleeve and valve to 

make the connection at the intersection of Lawrence Street and Park Street. 

 Shutdowns shall be limited to 4 hours and shall be coordinated with the Town’s Department 

of Public Works. 

 GIS records indicate that there is an existing 12” water main stub on Lawrence Street from 

Park Street.  Confirm with water department and excavate a test pit as required to utilize the 

existing stub if possible. 

 Service stubs shall be installed to the property line of the parcels on Lawrence Street along 

the water main extension route. Gated side street stubs should be installed at Cranberry 

Meadow Road, Eagle Drive and Bretts Farm Road. 
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 It is recommended that the Lawerence Street extension be 12-inch for the entire length rather 

than reduce to 8-inch after Elliot Boulevard. This will provide a high capacity main in the 

event that an interconnection with Franklin or a new storage tank on Lawrence Street are 

pursued. 

Lawrence Street Well 

As part of the Town’s ongoing well exploration program, a potential groundwater supply source was 

identified in 2013 at the 17 Lawrence Street Site on the west side of the Mill River. A four-inch test 

well (TW-1) was installed and a 5-day pump test was performed to evaluate potential well yield. 

Further testing at higher flow rates was recommended to determine if the well is viable as a public 

water supply source.  

Based on available mapping, it appears that the potential groundwater source (TW-1) is located 

approximately 600 feet from the nearest proposed residential parcel within the Preserve at Abbyville 

subdivision. It should be confirmed by the developer that the proposed subdivided parcels are not 

within 400 feet of any potential water supply source. MassDEP requires the Town own or control the 

400 foot radius (Zone 1) around a public water supply. 

Elevated nitrate levels at the potential well due to the development are of additional concern. The 

preliminary water quality testing result for nitrate was 3.55 mg/L. MassDEP has established a 

planning goal of preventing a 5 mg/L nitrate load for public supply wells. Nitrate levels above 5 

mg/L are subject to MassDEP regulations for Water Supply Protection (310 CMR 22.21 2.d), which 

would require a public water supplier to prepare a nitrate management plan if nitrate levels exceed 5 

mg/L during any testing. The maximum contaminant level (MCL) for nitrate/nitrite (total) is 10 

mg/L. The development’s proposed septic systems in relative close proximity to the potential well 

could result in elevating nitrate levels above the “planning threshold.” 

Recommendations 

The Norfolk water distribution system can provide acceptable pressures to the proposed Preserve at 

Abbyville residential development. The pressures in the development benefit from their elevation 

and it is not anticipated that they will fluctuate significantly during high usage periods.  In addition, 
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hydraulic modeling results indicate that the Norfolk water system can also provide fire flows 

typically considered adequate for similar residential areas. Actual fire flow requirements for the 

development should be confirmed by the developer. 

The Preserve at Abbyville residential development will increase the water system demand for the 

Town of Norfolk by approximately 22,792 gpd representing approximately 38% of the new services 

that the system can support through 2019 under the Town’s existing Water Management Act (WMA) 

permit, as described in EPG’s 2017 Water Supply Assessment report. The combined reliable daily 

capacity of the Gold Street and Spruce Road facilities (0.96 MGD) is approximately equal to the 

Town’s current summer maximum day demands (2015 Maximum Day = 0.93 MGD). Projected 

maximum day demands for the proposed development of 0.05 MGD will increase the system’s 

reliance on storage to meet high demand periods and increase the likelihood that an interconnection 

with a neighboring Town will need to be activated. The pace of this development’s construction 

should be closely monitored in conjunction with other development in Town to ensure that WMA 

permit limits are not exceeded. Approximately 50 new water services per year can be supported by 

the WMA permit through 2029. 

Additionally, the Town’s existing available water supply sources cannot support its existing water 

customers if either of its two sources are rendered inoperable or placed out of service.  If either the 

Gold Street Wells or the Spruce Road Wells are out of service, the Town would have to rely on 

emergency interconnections with neighboring communities to meet seasonal water demands. EPG 

recommends that the Town continue to pursue development of a new water supply source to meet 

projected future demands and minimize Norfolk’s dependence on existing interconnections with the 

communities of Wrentham and Franklin. 

Additional testing and study is needed at the Lawrence Street well site to determine its viability as a 

public water supply for the Town and to understand the potential effects the development could have 

on water quality. It is recommended that an aquifer test be performed using a minimum 8-inch 

diameter test well to stress the aquifer and evaluate potential well yield. If the aquifer test has 

favorable results, a groundwater flow study should be performed to determine the development’s 

effects on nitrate levels at the well. In the interim, the limits of the 400-ft radius for TW-1 should be 

confirmed and the Zone 1 area reserved from development. 
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STATIC PRESSURE RANGE  = 48 - 81 PSI

AVAILABLE FIRE FLOW = 1650 GPM @ 20 PSI

Test Well TW-1
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Subdivision Name: Abbyville Commons 
 

Owner:   Abbyville Development, LLC. 

   850 Franklin Street 

   Wrentham, MA 02093 

 

Engineer:    United Consultants, Inc. 

   850 Franklin Street 

   Wrentham, Massachusetts 02093 
  

Reviewed By:  Ryan J. Allgrove, P.E. 
 

Date:     July 28, 2017 

 

At the request of the Norfolk Department of Public Works, Environmental Partners Group, Inc. has 

completed an assessment of the water system hydraulics associated with the proposed Abbyville 

Commons residential development. Abbyville Commons is located in the southwestern area of 

Norfolk within the parcel of land at 17 Lawrence Street.  This assessment is based on subdivision 

plans prepared by United Consultants, Inc. dated March 15, 2017 and documents available on the 

Town of Norfolk Zoning Board of Appeals website.  All hydraulic simulations for Abbyville 

Commons incorporated the proposed water main extension on Lawrence Street and water 

infrastructure within the Preserve at Abbyville subdivision. 

Water Demand 

The proposed Abbyville Commons residential development consists of forty-eight residential units. 

The following table summarizes the estimated water usage for the development based on information 

from the Town’s most recent DEP Annual Statistical Reports (ASR). 

Usage Scenario Calculation Estimate Usage 

Average Day Demand (ADD) 154 gpd / residential service x 48 Units 7,392 gpd 

Maximum Day Demand (MDD) 2.2 x ADD 16,262 gpd 

Peak Hour Demand (PHD) 2 x MDD 32,524 gpd 
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Static Pressure Requirements 

Water distribution system static water pressure refers to the pressure in a main when there is no 

water flowing and reflects the water level in the storage tank(s). Based on DEP Guidelines and 

Policies for Public Water Systems, the normal working pressure in the distribution system should be 

approximately 60 pounds per square inch (psi) and not less than 35 psi. The hydraulic grade line 

(HGL) for the Norfolk water system fluctuates between 365 feet (USGS Datum) when the tanks are 

full to 355 feet when the water level in the tanks is down 10 feet. In order to maintain a minimum 

pressure of 35 psi at a HGL of 365 feet, a water customer must be connected to the water system at 

an elevation no higher than 284 feet (USGS datum). Elevations greater than 284 feet will result in 

static pressures less than the DEP required pressure of 35 psi. 

Based on the finished grade elevations (NAVD 88 datum) shown on the plans, the proposed 

dwellings will meet minimum DEP pressure requirements. During typical water system operations, 

pressures at the proposed dwellings will range from 61 psi to 74 psi.  

Fire Flow Requirements 

In accordance with DEP Guidelines and Policies for Public Water Systems, water system design 

must maintain a minimum pressure of 20 psi at ground level at all points in the distribution system 

under all conditions of flow (including fire flow conditions). The Norfolk water system hydraulic 

model was used to calculate the available fire flow within the Abbyville Common development at 

the proposed hydrant at the intersection of Annie Loop and Buckley Boulevard. This hydrant has the 

highest elevation in the subdivision and lowest static pressure. Based on the proposed distribution 

system network with 8-inch ductile-iron piping, model simulations show that approximately 1,725 

gpm fire flow is available at 20 psi residual pressure. A schematic diagram of the modeled network 

is provided in Figure 1. Fire flow guidelines set forth by the Insurance Services Office (ISO) for one 

and two family dwellings are summarized in the table on the following page: 
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ISO Needed Fire Flows (one and two family dwellings) 

Distance between Dwellings 

(feet) 

Needed Fire Flow 

(gpm) 

Greater than 100 500 

31 – 100 750 

11 – 30 1000 

Less than 10 1500 

 

Based on the proposed dwelling spacing, the project represents a fire flow requirement of 1,000 

gallons per minute (gpm). Actual fire flow requirements should be confirmed by the developer. 

Water System Materials 

All water system materials shall be as per DPW specifications (latest version). Water mains to be 8-

inch ductile iron pipe, class 52, conforming to AWWA C150 and AWWA C151, push on type joints 

with gaskets conforming to AWWA C111, double cement lined inside conforming to AWWA C104, 

and asphalt seal coated outside (coal tar coated outside conforming to AWWA 203 in areas where 

groundwater levels are above the pipe laying depth).  All pipe fittings shall be ductile iron, class 350 

mechanical joint conforming to AWWA C153.  All fittings shall be restrained with Megalug Series 

1100.  Water mains shall have a minimum of five feet of cover. All gate valves shall be US Pipe 

Metroseal 250 or American Flow Control Model AFC2500 resilient wedge seated valves conforming 

to AWWA C-509, open left.  Hydrants shall be American Darling (American Flow Control) B62B 

open right, conforming to AWWA C-502 (Dry Barrel Hydrants) and painted red. 

Water service pipe shall be 1” polyethylene tubing, PE4710 with tracer wire. Copper tubing shall not 

be used. Corporation valves shall be Mueller 300 ball type with Mueller “CC” inlet thread and pack 

joint connection outlet. Curb stops shall be Mueller Mark II Oriseal Curb Valve Model P-15219N. 

Curb stop boxes shall be buffalo style.  

All material specifications shall be submitted to the Norfolk DPW for review and approval prior to 

installation. 
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Pressure Testing and Chlorination 

Water mains shall be tested at minimum of 150 psi or 150% of the static pressure (whichever is 

greater) for a minimum of two hours. Water mains will have an allowable leakage determined by the 

DPW. Water mains shall be chlorinated as per AWWA standards with a minimum of 48 hours of 

contact time. Water mains shall be flushed until chlorine has been eliminated and sampled for total 

coliform by the DPW. The main shall be tested again after 24 hours of contact time with non-

chlorinated water by the DPW. 

Distribution System Piping 

The water system of the proposed subdivision was not reviewed for discontinuities, looping, valve, 

and hydrant placement. Shutdowns shall be limited to 4 hours and shall be coordinated with the 

Town’s Department of Public Works. 

Lawrence Street Well 

As part of the Town’s ongoing well exploration program, a potential groundwater supply source was 

identified in 2013 at the 17 Lawrence Street Site on the west side of the Mill River. A four-inch test 

well (TW-1) was installed and a 5-day pump test was performed to evaluate potential well yield. 

Further testing at higher flow rates was recommended to determine if the well is viable as a public 

water supply source.  

Based on available mapping, it appears that the potential groundwater source (TW-1) is located 

approximately 600 feet from the nearest proposed residential parcel within the overall Abbyville 

development (Commons/Preserve). It should be confirmed by the developer that the proposed 

subdivided parcels are not within 400 feet of any potential water supply source. MassDEP requires 

the Town own or control the 400 foot radius (Zone 1) around a public water supply. 

Elevated nitrate levels at the potential well due to the development are of additional concern. The 

preliminary water quality testing result for nitrate was 3.55 mg/L. MassDEP has established a 

planning goal of preventing a 5 mg/L nitrate load for public supply wells. Nitrate levels above 5 

mg/L are subject to MassDEP regulations for Water Supply Protection (310 CMR 22.21 2.d), which 

would require a public water supplier to prepare a nitrate management plan if nitrate levels exceed 5 



 
P A G E  5 

 

Headquarters: 
1900 Crown Colony Drive, Suite 402, Quincy, MA 02169 
TL 617.657.0200 • FX 617.657.0201 

www.envpartners.com 

                            Hyannis: 
396 North Street, Hyannis, MA 02601 
TL 508.568.5103 • FX 508.568.5125 

 

Woburn: 
18 Commerce Way, Suite 2000, Woburn, MA 01801 
TL 781.281.2542 • FX 781.281.2543 

mg/L during any testing. The maximum contaminant level (MCL) for nitrate/nitrite (total) is 10 

mg/L. The development’s proposed septic systems in relative close proximity to the potential well 

could result in elevating nitrate levels above the “planning threshold.” 

Recommendations 

The Norfolk water distribution system can provide acceptable pressures to the proposed Abbyville 

Commons residential development. The pressures in the development benefit from their elevation 

and it is not anticipated that they will fluctuate significantly during high usage periods.  In addition, 

hydraulic modeling results indicate that the Norfolk water system can also provide fire flows 

typically considered adequate for similar residential areas. Actual fire flow requirements for the 

development should be confirmed by the developer. 

The Abbyville Commons residential development will increase the water system demand for the 

Town of Norfolk by approximately 7,392 gpd representing approximately 12% of the new services 

that the system can support through 2019 under the Town’s existing Water Management Act permit, 

as described in EPG’s 2017 Water Supply Assessment report. The combined reliable daily capacity 

of the Gold Street and Spruce Road facilities (0.96 MGD) is approximately equal to the Town’s 

current summer maximum day demands (2015 Maximum Day = 0.93 MGD). Projected maximum 

day demands for the proposed development of 0.016 MGD will increase the system’s reliance on 

storage to meet high demand periods and increase the likelihood that an interconnection with a 

neighboring Town will need to be activated. The pace of this development’s construction should be 

closely monitored in conjunction with other development in Town to ensure that WMA permit limits 

are not exceeded. Approximately 50 new water services per year can be supported by the WMA 

permit through 2029. 

Additionally, the Town’s existing available water supply sources cannot support its existing water 

customers if either of its two sources are rendered inoperable or placed out of service.  If either the 

Gold Street Wells or the Spruce Road Wells are out of service, the Town would have to rely on 

emergency interconnections with neighboring communities to meet seasonal water demands. EPG 

recommends that the Town continue to pursue development of a new water supply source to meet 

projected future demands and minimize Norfolk’s dependence on existing interconnections with the 
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communities of Wrentham and Franklin 

Additional testing and study is needed at the Lawrence Street well site to determine its viability as a 

public water supply for the Town and to understand the potential effects the development could have 

on water quality. It is recommended that an aquifer test be performed using a minimum 8-inch 

diameter test well to stress the aquifer and evaluate potential well yield. If the aquifer test has 

favorable results, a groundwater flow study should be performed to determine the development’s 

effects on nitrate levels at the well. In the interim, the limits of the 400-ft radius for TW-1 should be 

confirmed and the Zone 1 area reserved from development. 
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