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INTRODUCTION 

Energy Systems Group is pleased to provide the Town of Woodbridge and Beecher Road School with 

this report, which details the energy cost avoidance portion of our joint project.  The Guaranteed Year 2 

energy savings for this project are $ 214,212.  This amount contains savings from Options A, C and 

Modified Option C.  This report covers the Option A, Option C, and Modified Option C savings for the 

Construction Period and for Guarantee Year 2.  Although outside of the scope of the project, this report 

takes into account the impact of electricity generated by the photovoltaic system at Beecher Road School 

during Year 2. 

During Guarantee Year 2, June 2018 – May 2019, Beecher Road School realized total Year 2 cost 

savings of $ 271,418.  Option C Electric cost savings during Year 2 were $ 124,943.  Cost Savings from 

Modified Option C fuel switching from #2 fuel oil to natural gas and the new heating system were 

$ 139,742.  During this time there were also Option A Water Savings of $ 6,733.   

As a result, a grand total of $ 1,499,145 in energy savings occurred during the Construction 
Period and first two Guarantee Years over the past 58 months.    

Period
Guaranteed 

Savings
Actual Electric 

Savings $
Actual Fuel 

Switch Savings $
Actual Water 

Savings $ 
Total Actual 

Savings 
Construction Period - 

August 2014 - May 2017 35,630$              453,181$            459,554$               14,852$             927,587$        

Year 1 - June 2017-                
May 2018 210,012$           144,773$            148,766$               6,601$               300,140$        

Year 2 - June 2018- 
May 2019 214,212$           124,943$            139,742$               6,733$               271,418$        

Total 459,854$           1,499,145$     

Beecher Road School - Cumulative Savings 
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This report explains in detail the process by which cost avoidance was determined.  It includes 

summaries of the base year and current utility bills, weather information and what adjustments were 

made to the base year utility bills.  The sole purpose of adjustments are to make an “apples to apples” 

comparison by taking today’s conditions and applying them to the base year, in order to accurately 

compare today’s utility bills with those of the base year prior to the upgrade projects. 

 

PROJECT BACKGROUND 

The Energy Conservation Measures (ECM’s) and building upgrades implemented for this project 

included: 

• Lighting and Lighting Sensors Retrofit 
• Mechanical Upgrades 

o New chilled water plant providing cooling throughout the school 
o New Pool dehumidification unit 
o Upgrades to air distribution system, including replacement of Roof Top Units, Air 

Handling Units, Variable Air Volume boxes, and Unit Ventilators 
• Building Control Upgrades (Direct Digital Control Building Management System) 
• Demand Control Ventilation 
• Building Envelope Improvements (weather-stripping, sealing and insulation) 
• Plug Load Controls 
• Walk-In Freezer and Cooler Controls 
• Transformer Replacement  
• Water Conservation Measures (installation of low flow fixtures) 
• Micro-Turbine that uses Natural Gas to generate electricity and utilizes the waste heat for pool 

water heating, domestic water heating, and building space heating in the winter time 
• Replacement of Curtain Wall  
• Roof Replacement  
• Casework in ABC and K Wing 
• Building Security Upgrade Measures (Includes Security Doors, Visitor Management System, 

Access Control System, Camera and Intercom System) 
• Installation of New Canopy at the North and South Entrances of the School 
• Wall Painting  
• Equipment Commissioning 

These measures enabled Beecher Road School to increase system efficiency and performance, reduce 

the energy consumption, and improve the indoor environment for occupant comfort and security. 
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As outlined in the Exhibit B Measurement and Verification Plan for this project, Energy Savings 

verification for this project was completed using IPMVP Option C and Modified Option C Methodology. 

This methodology utilizes utility bill analysis in order to calculate Cost Avoidance as detailed in this 

report.  Verification of savings that result from Water Conservation measures was completed using 

IPMVP Option A Retrofit Isolation:  Key Parameter Measurement methodology.  The Option A savings 

were verified through on time pre-and post-retrofit water flow rates in sample fixtures and engineering 

calculations.   
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EXECUTIVE SUMMARY 

This comprehensive report shows energy consumption savings for those buildings associated with our 

joint project.  The analysis was accomplished using EnergyCAP® energy accounting software to enhance 

the quality of the report in conjunction with MS-Excel.  EnergyCAP® incorporates weather, billing period 

length, square footage and utility rate changes to provide the most accurate analysis of energy cost 

avoidance possible. 

Energy Systems Group began the installation of energy saving upgrades to equipment in May 2014, with 

final acceptance of this project given by Beecher Road School in May 2017. With this project, came a 

guarantee of energy savings worth $3,667,462 over 15 years. The following table shows the cost 

avoidance to date. 

Mary Kaloto, CMVP 
Measurement & Verification Analyst 

Period Guaranteed Savings Actual Savings 
Construction Period* - 

August 2014 - May 2017 35,630$  927,587$  

Year 1 - June 2017-                
May 2018** 210,012$  300,140$  

Year 2 - June 2018-                
May 2019** 214,212$  271,418$  

Total 459,854$  1,499,145$  

Beecher Road School - Cumulative Savings 

*Note:  The Guaranteed Savings for the Construction Period was $35,630 of Agreed Upon Energy
Savings.  The Construction Savings summary in the Year 1 report is for informational purposes only.  

**Year 1 and Year 2 Savings include the impact of electricity generated by the photovoltaic system at 
Beecher Road School.
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Option C - Electric 
Savings

Modified Option C   
#2 FO to NG Fuel 

Switching Savings 
& Energy 

Efficiency Savings 
Combined Totals

Annual Option A - 
Water Savings                         

*Details found in 
Appendix of this 

Report

Total Dollars 
Saved Year 2 

11,408               46,099               57,507               
12,225               8,920                 21,145               
9,289                 46,255               55,544               
9,081                 3,624                 12,705               

19,125               (1,289)                17,836               
9,227                 (1,468)                7,759                 
3,959                 (3,332)                627                    

156                   (3,697)                (3,540)                
10,278               (3,597)                6,681                 
14,705               362                   15,067               
14,995               20,614               35,610               
10,493               27,252               37,745               

124,943$           139,742$           264,685$            
6,733$               

271,418$            

ELECTRIC - OPTION C
Heating DD Cooling DD $

Month Base Current Base Current Base Adjusted Current Saved
Jan-19 913 1039 0 0 26,209$             24,227$             12,819$                11,408$             
Feb-19 766 1046 0 0 24,721$             26,844$             14,618$                12,225$             
Mar-19 575 805 0 0 23,947$             23,575$             14,286$                9,289$               
Apr-19 380 457 3 0 24,383$             21,762$             12,681$                9,081$               

May-19 133 219 38 17 30,355$             33,424$             14,300$                19,125$             
Jun-18 22 35 140 126 26,427$             28,016$             18,789$                9,227$               
Jul-18 0 0 364 336 23,451$             23,063$             19,104$                3,959$               

Aug-18 0 0 264 386 23,133$             22,121$             21,965$                156$                 
Sep-18 33 36 137 173 30,792$             34,336$             24,057$                10,278$             
Oct-18 273 307 4 45 32,220$             32,411$             17,706$                14,705$             
Nov-18 472 638 0 0 27,260$             26,839$             11,843$                14,995$             
Dec-18 733 853 0 0 21,923$             23,261$             12,769$                10,493$             

4300 5435 950 1083 314,821$           319,879$           194,936$              

Total Electric Savings 124,943$           

Grand Total Energy & Water Savings
Total Year 1 Option A Water Savings

December-2018
Total Option C & Modified Option C

Total Energy Costs (Dollar) - Savings by Methodology of Verification - Year 2: (Jun 2018 - May 2019)

November-2018
October-2018

May-2019
June-2018
July-2018

August-2018
September-2018

Month

January-2019

March-2019
April-2019

February-2019
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MODIFIED OPTION C - FUEL SWITCHING DOLLAR SAVINGS

Month
Base 
HDD

Current 
HDD

Base 
CDD

Current 
CDD

Base Year 
Consumption 

THERMS

Current Year 
Consumption 

THERMS
Fuel Switching 
Dollar Savings

Jan-19 913 1039 0 0 25,330 13,204 17,770$  
Feb-19 766 1046 0 0 5,200 16,086 21,648$  
Mar-19 575 805 0 0 20,361 10,020 13,485$  
Apr-19 380 457 3 0 4,422 8,876 11,945$  

May-19 133 219 38 17 378 6,590 8,869$  
Jun-18 22 35 140 126 1,452 6,556 8,823$  
Jul-18 0 0 364 336 378 6,197 8,339$  

Aug-18 0 0 264 386 378 6,830 9,192$  
Sep-18 33 36 137 173 378 6,711 9,032$  
Oct-18 273 307 4 45 378 4,848 6,525$  
Nov-18 472 638 0 0 8,742 8,460 11,385$  
Dec-18 733 853 0 0 16,007 12,870 17,321$  

4300 5435 950 1083 83,404 107,248 144,334$  

Total Fuel Switching Savings 144,334$              

MODIFIED OPTION C - ENERGY EFFICIENCY UPGRADE SAVINGS

Month
Base 
HDD

Current 
HDD

Base 
CDD

Current 
CDD Base Therms Adjusted Therms Current Therms

Total Efficiency 
Upgrade $ 

Saved
Jan-19 913 1039 0 0 25,330 27,386 13,204 28,329$             
Feb-19 766 1046 0 0 5,200 9,714 16,086 (12,728)$            
Mar-19 575 805 0 0 20,361 26,425 10,020 32,770$             
Apr-19 380 457 3 0 4,422 4,710 8,876 (8,321)$  

May-19 133 219 38 17 378 1,505 6,590 (10,158)$            
Jun-18 22 35 140 126 1,452 1,404 6,556 (10,291)$            
Jul-18 0 0 364 336 378 354 6,197 (11,671)$            

Aug-18 0 0 264 386 378 378 6,830 (12,889)$            
Sep-18 33 36 137 173 378 389 6,711 (12,629)$            
Oct-18 273 307 4 45 378 1,763 4,848 (6,163)$  
Nov-18 472 638 0 0 8,742 13,080 8,460 9,229$  
Dec-18 733 853 0 0 16,007 17,842 12,870 9,931$  

4300 5435 950 1083 83,404 104,950 107,248
Total Energy Efficiency Upgrade Savings (4,591)$              
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MEASURING ENERGY SAVINGS THROUGH COST AVOIDANCE 
 

The measurement of energy consumption and the cost savings associated with installed energy 

management equipment is a comparison between the energy consumed during the current billing 

period and the respective baseline billing period.  

The first step in cost avoidance calculations is the creation of a baseline. The baseline reflects the 

facility’s energy use and energy costs prior to the installation of the energy conservation measures.  

The baseline calendar period will typically be a consecutive twelve month period for which reliable data 

exists prior to contract execution.  The baseline will consist of all energy bills applicable to the meters in 

the project.  For Beecher Road School, July 2011 – June 2012, was used as the base year. 

Once the program is in place, actual energy use is recorded from current utility bills. The costs that the 

facility incurs after implementation of the measures are compared to the baseline in order to determine 

if savings projections--and guarantees--have been met. 

 

Baseline Adjustments 

Proper analysis and comparison can only be achieved if the environmental and facility parameters are 

equal to those of the base year.  Examples of factors effecting the environment and facility parameters 

are weather, energy rates, facility schedules and changes in equipment.  The baseline may need to be 

adjusted to equalize the parameters of the current year so that an accurate analysis can be performed 

and valid savings can be measured.  In essence, the adjustment process shows what the costs and 

usage would have been in the base year under the current conditions for an ‘apples to apples’ 

comparison.   
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These adjustments typically cover: 

• standardize for the number of days in a billing period 

• normalize the differences in outdoor temperature through degree days 

• changes in facility occupancy and use 

• additions or deletions of energy using equipment 

• changes in energy prices and/or rate structures 

Auditing Energy Savings 

ESG uses EnergyCAP®, a computerized energy accounting database to track cost and consumption 

during the guarantee period. Once a baseline is established, and entered into the program, 

EnergyCAP® uses this as the benchmark for contract performance. 

EnergyCAP® will automatically adjust for differing number of days in the billing period before 

calculating performance. The software’s processors adjust for weather variations using degree days 

while still recognizing that not all energy consumption is weather-related. 

 

EnergyCAP® WEATHER ADJUSTMENT MODEL SAMPLE 

  
HIGH USE

MODERATE 
USE

LOW USE

MILD
WEATHER

COOL
WEATHER

COLD
WEATHER

WEATHER
 DEPENDANT

LOAD

NON-WEATHER
DEPENDANT

LOAD

5000 KWH

DEGREE DAYS

MAY

APR OCT

MAR
NOV

JAN

FEB

DEC



 

 

Beecher Road School 
Year 2 – Annual Report 

©2019 Energy Systems Group, LLC | Proprietary & Confidential 

| 6 

After EnergyCAP® adjusts for weather and billing period, it allows additional adjustments to be made 

for items such as changes in equipment or occupancy.  Changes in equipment can be removal of or an 

addition to existing equipment or operating hours. 

Once all adjustments are taken into account, EnergyCAP® then produces the new baseline units of 

energy (adjusted baseline).  This result is then run through the rate schedule processor to determine 

what the adjusted baseline cost would be using the meter’s rate schedule.  The current cost is then 

subtracted from the adjusted baseline cost and the result is cost avoidance. 

A summary of the calculation process for cost avoidance is as follows:                  

 

   

 
Adjusted Baseline Use 

 

 
Adjusted Baseline Costs 

Baseline  
Energy 

Use 

 

Any 
Adjustments? 

 

Yes 
Apply 

Adjustments 

No 

Apply Base 
 Rates 

No                       Are Current 
Rates Greater  
Than Base? 

Yes                        Apply 
Current 
Rates 

                  

Subtract Current 
Energy Costs 

Energy Cost 
Avoidance 
(savings) 
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Methodology for Assigning Dollar Values to Savings: 

Assigning dollar values to savings will be accomplished by using an average cost per unit of energy.  

Charges for fuel adjustments, base services, transmission, tariffs, and distributions will be included to 

ensure an ‘apples to apples’ comparison. This method also allows for updating savings calculations 

with changing rate schedules.  In the event of a utility rate decrease, the utility rate(s) used to assign 

dollar cost will not drop below that of the base year.  In this project, savings have been guaranteed in 

dollars, not units of energy, therefore, a lower limit, or floor, must be set to that of the base year rate 

schedules. 

  

The following pages graphically illustrate the actual energy usage of the base and guarantee 
years, and the resulting impacts of any adjustments to the base year (adjusted baseline). 
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Fuel Switching Methodology 
Detailed Fuel Switching Modified Option C Methodology may be found in excerpts of Exhibit B, Section 
4 of the contract; or at the end of this report.   

 

Fuel Switch Savings $ = (Current Year Consumption or Fuel Oil Equivalent Baseline 83,404 Therms, 
whichever is greater) x (the Baseline Fuel Cost Savings difference value escalating 2% annually in 
$/Therm) 

 

Current Year 
Therm 

Consumption
Fuel Oil Equivalent 

Baseline Therms
Fuel Switch 

Dollar Savings
Jan-19 13204 25,330                              17,769.95$              
Feb-19 16086 5,200                                21,648.27$              

Mar-19 10020 20,361                              13,485.02$              
Apr-19 8876 4,422                                11,944.65$              
May-19 6590 378                                   8,869.20$                
Jun-18 6556 1,452                                8,822.73$                
Jul-18 6197 378                                   8,339.30$                

Aug-18 6830 378                                   9,192.00$                
Sep-18 6711 378                                   9,031.93$                
Oct-18 4848 378                                   6,524.92$                

Nov-18 8460 8,742                                11,385.15$              
Dec-18 12870 16,007                              17,320.61$              

Total 107,248                    83,404 144,333.73$            



 

 

Beecher Road School 
Year 2 – Annual Report 

©2019 Energy Systems Group, LLC | Proprietary & Confidential 

| 9 

 

Note:  The Escalated Baseline Fuel Unit Cost Difference was used in the Fuel Switch Savings 
calculation.   

 

Energy Efficiency Upgrade Savings $ = (Adjusted Baseline Therms – Current Year Therms) or (Fuel 
Oil Equivalent Baseline 83,404 Therms – Current Year Therms), whichever is greater x (Avoided 
Energy Cost escalating 2% annually in $/Therm) 

 

Note:  The Escalated Avoided Energy Cost was used in the Efficiency Upgrade Savings calculation.   

 

(tables shown on the following page) 

  

Baseline Fuel 
Unit Cost 

Difference 
$1.3194

Escalated 
Baseline Fuel  

Unit Cost 
Difference 
(Beginning 

Cost $1.3194)
Jan-19 1.3194$           1.3458
Feb-19 1.3194$           1.3458

Mar-19 1.3194$           1.3458
Apr-19 1.3194$           1.3458
May-19 1.3194$           1.3458
Jun-18 1.3194$           1.3458
Jul-18 1.3194$           1.3458

Aug-18 1.3194$           1.3458
Sep-18 1.3194$           1.3458
Oct-18 1.3194$           1.3458

Nov-18 1.3194$           1.3458
Dec-18 1.3194$           1.3458
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ELECTRIC
Heating DD Cooling DD

Month Base Current Base Current Base Adjusted Current Saved
Jan-19 913 1039 0 0 132,100       119,716      65,620         54,096          
Feb-19 766 1046 0 0 124,600       132,647      78,223         54,424          
Mar-19 575 805 0 0 120,700       116,494      74,969         41,525          
Apr-19 380 457 3 0 122,900       107,538      68,415         39,123          

May-19 133 219 38 17 153,000       165,166      78,098         87,068          
Jun-18 22 35 140 126 133,200       138,442      88,462         49,980          
Jul-18 0 0 364 336 118,200       113,964      95,116         18,848          

Aug-18 0 0 264 386 116,600       109,313      104,332       4,981           
Sep-18 33 36 137 173 155,200       169,670      113,890       55,780          
Oct-18 273 307 4 45 162,400       160,161      70,764         89,397          
Nov-18 472 638 0 0 137,400       132,623      56,732         75,891          
Dec-18 733 853 0 0 110,500       114,946      65,509         49,437          

Totals 4300 5435 950 1083 1,586,800    1,580,680   960,130       

Total Electric Grid Use Avoidance 620,550        

kWH

 -
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Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19
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Option A - Water System Savings 

Option A “Retrofit Isolation: Key Parameter Measurement” was used in the verification of water system 

improvements at Beecher Road School.  The verification was performed through one-time pre- and 

post-retrofit water flow rates in sample fixtures and engineering calculations and was presented in the 

Year 1 Report.  The annual cost savings will be carried forward escalating annually as outlined in 

Section 4.1 of Exhibit B of the contract.   

Gallons Rate ($/kgal)
Achieved 
Savings $

Guaranteed 
Savings $

Year 2 Option A Water Savings 1,029,802   $6.54 6,733$          3,886$           

Beecher Road School Option A Water Savings 
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Base Year Electric 



Meter Summary by Period BL - 01

Use#DaysStart

Date

Use / DayCost Cost / DayEnd    

Date

 Cost / Unityyyy-mm Billed 

Demand

Actual

Demand

Energy Type: Electric - kWhPlace:   [BEECHER ROAD- WOODBRIDGE]   Beecher Road - Woodbridge

Meter:   [EL ACCT  900000000066]   El Acct # 900000000066 Cost Center:  [BEECHERROADWOODBRIDGECT]   Beecher Road - WoodBridge, CT

Rate: Electric

Account:   [MODIFIED EL - ACCT  900000000066]   

Modified EL - Acct # 900000000066

Vendor:   [UILLUMINATIONS]   United Illuminations

7/18/2011  30  118,200 KWH $0.198 3,940.00 $781.70 $23,451.00 6/18/20112011 - 07

8/19/2011  32  116,600 KWH $0.198 3,643.75 $722.91 $23,133.00 7/18/20112011 - 08

9/17/2011  29  155,200 KWH $0.198 5,351.72 $1,061.79 $30,792.00 8/19/20112011 - 09

10/17/2011  30  162,400 KWH $0.198 5,413.33 $1,074.00 $32,220.00 9/17/20112011 - 10

11/18/2011  32  137,400 KWH $0.198 4,293.75 $851.88 $27,260.00 10/17/20112011 - 11

12/17/2011  29  110,500 KWH $0.198 3,810.34 $755.97 $21,923.00 11/18/20112011 - 12

1/18/2012  32  132,100 KWH $0.198 4,128.13 $819.03 $26,209.00 12/17/20112012 - 01

2/17/2012  30  124,600 KWH $0.198 4,153.33 $824.03 $24,721.00 1/18/20122012 - 02

3/18/2012  30  120,700 KWH $0.198 4,023.33 $798.23 $23,947.00 2/17/20122012 - 03

4/19/2012  32  122,900 KWH $0.198 3,840.63 $761.97 $24,383.00 3/18/20122012 - 04

5/17/2012  28  153,000 KWH $0.198 5,464.29 $1,084.11 $30,355.00 4/19/20122012 - 05

6/18/2012  32  133,200 KWH $0.198 4,162.50 $825.84 $26,427.00 5/17/20122012 - 06

Meter [EL ACCT  

900000000066]  El Acct # 

900000000066 Totals:

 366 1,586,800 KWH $314,821.00 
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Current Year Electric 
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Base Year Natural Gas 



Meter Summary by Period BL - 01

Use#DaysStart

Date

Use / DayCost Cost / DayEnd    

Date

 Cost / Unityyyy-mm Billed 

Demand

Actual

Demand

Energy Type: Natural Gas - THERMPlace:   [MAIN CAMPUS]   main campus

Meter:   [MAIN CAMPUS-NAT02]   main campus-Nat02 Cost Center:  [BEECHERROADWOODBRIDGECT]   Beecher Road - WoodBridge, CT

Rate: natural gas rate base year

Account:   [BASE YEAR NO TURBINE]   Base Year No 

Turbine

Vendor:   [SCG]   SCG

8/1/2011  31  378 THERM $0.000 12.19 $0.00 $0.00 7/1/20112011 - 07

9/1/2011  31  378 THERM $0.000 12.19 $0.00 $0.00 8/1/20112011 - 08

10/1/2011  30  378 THERM $0.000 12.60 $0.00 $0.00 9/1/20112011 - 09

11/1/2011  31  378 THERM $0.000 12.19 $0.00 $0.00 10/1/20112011 - 10

12/1/2011  30  8,742 THERM $0.000 291.40 $0.00 $0.00 11/1/20112011 - 11

1/1/2012  31  16,007 THERM $0.000 516.35 $0.00 $0.00 12/1/20112011 - 12

2/1/2012  31  25,330 THERM $0.000 817.10 $0.00 $0.00 1/1/20122012 - 01

3/1/2012  29  5,200 THERM $0.000 179.31 $0.00 $0.00 2/1/20122012 - 02

3/31/2012  30  20,361 THERM $0.000 678.70 $0.00 $0.00 3/1/20122012 - 03

4/30/2012  30  4,422 THERM $0.000 147.40 $0.00 $0.00 3/31/20122012 - 04

5/30/2012  30  378 THERM $0.000 12.60 $0.00 $0.00 4/30/20122012 - 05

6/29/2012  30  1,452 THERM $0.000 48.40 $0.00 $0.00 5/30/20122012 - 06

Meter [MAIN CAMPUS-NAT02]  

main campus-Nat02 Totals:

 364 83,404 THERM $0.00 
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Current Year Natural Gas 
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 CCF
 CCF
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Guarantee and Modified Option C Metholodology 
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