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1 .  Ex ec u t i v e  S um m a ry

Property Overview and Assessment Details 

General Information 

Property Type High School 

Main Address 41 Lebanon Street, Hanover, New Hampshire 03755 

Site Developed Phase I: 1924; Phase II: 1935; Phase III:1963 

Renovated: 1978-79; 2006-07  

Site Area 28.25 acres (estimated) 

Parking Spaces 237 total spaces all in open lots; 7 of which are accessible 

Building Area 190,000 SF 

Number of Stories 3 above grade with 1 below-grade semi-basement levels 

Outside Occupants / Leased Spaces None 

Date(s) of Visit December 21-23, 2022 

Management Point of Contact School Administrative Unit 70, Jamie Teague, Business Administrator 

603.643.6050 phone 

jteague@sau70.org email 

On-site Point of Contact (POC) Tony Daigle 

Assessment and Report Prepared By Ethan Abeles 

Reviewed By Mary Venable, CEM, RA 

Technical Report Reviewer for 

Kaustubh Anl Chabukswar, CEM, CAP 

Program Manager 

Kaustubh.Chabukswar@bureauveritas.com 

800.733.0660 x7297512 

AssetCalc Link Full dataset for this assessment can be found at: 

https://www.assetcalc.net/ 

https://www.assetcalc.net/
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Signif icant/Systemic Findings and Deficiencies 

Historical Summary 

The original development date of the site occurred in 1924 with the construction of a new elementary school on Lebanon 
Street that opened the following year. In 1935, a new high school was built just to the southwest of the existing elementary 
school. In 1957, a wing was added to the high school followed by an addition in 1963. Further renovations occurred in 1978-
79. A major renovation concluded in 2007 that connected the existing buildings and expanded the high school considerably
to its current size and layout.

Architectural 

As described above, the entire school underwent an extensive renovation concluding in 2007 which included nearly 
wholesale architectural updating. The storefront and operable aluminum windows all reportedly date from this time and 
along with the exterior and interior doors remain in the middle of their estimated useful life. Apart from the asphalt shingles 
above the school district offices and isolated areas of metal roofing, the extensive areas of flat roofs across all five sections 
of the building contain membranes of varying type, age, and condition. The oldest areas of the roof reportedly date from 
1984 and 1991. The sections of roof not updated in 2007 will require replacement in the near-term. Brick exterior walls 
comprise the majority of the façade and show no deficiencies. The remaining exterior walls include EIFS installed in 2007 
and a variety of painted wood surfaces that will require periodic repainting. The interior finishes of the school consist of 
durable institutional finishes that have been well maintained. In general, typical lifecycle-based interior and exterior finish 
replacements are budgeted and anticipated. 

Mechanical, Electrical, Plumbing and Fire (MEPF) 

Like many other large institutions throughout northern New England, Hanover High School is heated primarily through a 
large wood-fired steam boiler. The boiler along with the storage bin and feeder are housed in the Wood Chip Plant located 
directly behind the school between the football field and the track. The boiler dates from the last renovation and thanks to a 
rigorous maintenance schedule still functions well. A chiller at the front of the building provides space cooling to 
administrative areas of the school, although approximately 80 percent of the school remains uncooled. The terminal units 
include hydronic baseboard heaters, unit ventilators, and fan coil units, some of which are expected to need replacement in 
the next five years. There are three oil-fired boilers that serve both as a backup heating source and to heat the domestic 
water for the school. The insulated domestic storage tank located next to the boilers remains in fair condition. The plumbing 
fixtures throughout the school date from the renovation and are roughly halfway through their estimated useful life. The 
electrical system also underwent an extensive renovation and includes a switchboard and emergency generator. The 
lighting system is primarily linear fluorescent fixtures that should be updated to LED during the next lighting renovation. Both 
the fully addressable fire alarm system and the building’s sprinkler system protecting the entire school are up to date with 
inspections and exhibit no issues at this time. A robust security/surveillance system safeguards the interior and exterior of 
the school and continues to function well according to technicians observing the system during this assessment. The card 
readers limiting access to some areas of the school reportedly function adequately as well. There are two elevators serving 
the three levels of the school: One of the elevators was updated during the last renovation while the other is expected to 
require a major upgrade during the next five years. The foodservice equipment in the kitchen and cafeteria area varies 
somewhat in age and condition but no deficiencies were observed. The potential for the installation of a solar panel array 
on the roof in concert with increased electrification of the school’s HVAC system in the future exists.  

Site 

The school is situated just to the south and east of downtown Hanover and essentially abuts Dartmouth College located to 
the north. There are residential areas surrounding the school. There are asphalt parking areas at the northwest corner of 
the site and at various locations along the rear elevation of the school. The concrete walkways and patio located at the main 
entrances at the front and rear of the school show no deficiencies, but the asphalt walkways throughout show heavy wear 
and cracking. Ancillary buildings include the Wood Chip Plant, a press box, a greenhouse, and simple wood-framed storage 
sheds. An artificial turf football field with bleachers and stadium lights and a track with playing field in the center are located 
to the south of the school. Although covered in snow preventing close inspection, the POC reported the track surface has 
become worn and slated for replacement in 2023. There is also a soccer field with a natural grass surface to the west. Site 
lighting is reported to be adequate and is provided by a mix of pole lights and building-mounted fixtures, most of which have 
been upgraded to LED. 
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Recommended Additional Studies 

No additional studies recommended at this time.   
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Facility Condit ion Index (FCI)  

One of the major goals of the FCA is to calculate each building’s Facility Condition Index (FCI), which provides a theoretical 
objective indication of a building’s overall condition.  By definition, the FCI is defined as the ratio of the cost of current needs 
divided by current replacement value (CRV) of the facility.  The chart below presents the industry standard ranges and cut-
off points. 

FCI Ranges and Description 

0 – 5% In new or well-maintained condition, with little or no visual evidence of wear or deficiencies. 

5 – 10% Subjected to wear but is still in a serviceable and functioning condition. 

10 – 30% Subjected to hard or long-term wear. Nearing the end of its useful or serviceable life. 

30% and above Has reached the end of its useful or serviceable life. Renewal is now necessary. 

The deficiencies and lifecycle needs identified in this assessment provide the basis for a portfolio-wide capital improvement 
funding strategy.  In addition to the current FCI, extended FCI’s have been developed to provide owners the intelligence 
needed to plan and budget for the “keep-up costs” for their facilities.  As such the 3-year, 5-year, and 10-year FCI’s are 
calculated by dividing the anticipated needs of those respective time periods by current replacement value.  As a final point, 
the FCI’s ultimately provide more value when used to relatively compare facilities across a portfolio instead of being over-
analyzed and scrutinized as stand-alone values.  The table below summarizes the individual findings for this FCA: 
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The vertical bars below represent the year-by-year needs identified for the site.  The orange line in the graph below forecasts 
what would happen to the FCI (left Y axis) over time, assuming zero capital expenditures over the next ten years. The dollar 
amounts allocated for each year (blue bars) are associated with the values along the right Y axis. 

Needs by Year with Unaddressed FCI Over Time 
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Immediate Needs 

Key Findings 

No Key Findings identified. 

Plan Types 

Each line item in the cost database is assigned a Plan Type, which is the primary reason or rationale for the recommended 
replacement, repair, or other corrective action.  This is the “why” part of the equation.  A cost or line item may commonly 
have more than one applicable Plan Type; however, only one Plan Type will be assigned based on the “best” fit, typically 
the one with the greatest significance. 

Plan Type Descriptions 

Safety  An observed or reported unsafe condition that if left unaddressed could result in 
injury; a system or component that presents potential liability risk. 

Performance/Integrity  Component or system has failed, is almost failing, performs unreliably, does not 
perform as intended, and/or poses risk to overall system stability. 

Accessibility  Does not meet ADA, UFAS, and/or other handicap accessibility requirements. 

Environmental  Improvements to air or water quality, including removal of hazardous materials 
from the building or site. 

Retrofit/Adaptation  Components, systems, or spaces recommended for upgrades in in order to meet 
current standards, facility usage, or client/occupant needs. 
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Plan Type Descriptions 

 
Lifecycle/Renewal  Any component or system that is not currently deficient or problematic but for which 

future replacement or repair is anticipated and budgeted. 

 

Plan Type Distribution (by Cost) 
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2 .  B u i l d i ng  a nd  S i t e  I n f o rm a t i on  

 

 

 
 

Systems Summary 

 System Description Condition 

Structure 

 

Masonry bearing walls with a mix of wood and metal roof decks supported by 
a combination of wood joists and open-web steel joists and concrete wall 
footing foundation system  

Good 

 

Façade 

 

Primary Wall Finish: Brick  

Secondary Wall Finish: EIFS  

Tertiary Wall Finish: Painted wood 

Windows: Aluminum  

Fair 

 

Roof 

 

Building 1: Flat construction with white and tan single-ply TPO membranes 
and black single-ply EPDM membrane  

Building 2: Flat construction with black single-ply EPDM membrane and tan 
single-ply TPO membrane  

Building 3: Primary – Flat construction with white single-ply TPO membrane; 
Secondary – Gable construction with asphalt shingles  

Building 4: Flat construction with black single-ply EPDM membrane  

Building 5: Flat construction with white single-ply TPO membrane  

Throughout: Shed construction with metal finish 

Fair 

 

Interiors 

 

Walls: Painted gypsum board and CMU, exposed brick 

Floors: VCT, Carpet, maple wood sports floor, epoxy coated concrete, rubber 
tile  

Ceilings: Suspended ACT, painted gypsum board and exposed elements 

Fair 

 

Elevators 

 

Passenger: Two hydraulic cars serving all 3 floors  

 

Fair 
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Systems Summary 

 Plumbing 

 

Distribution: Copper supply and cast iron waste & venting 

Hot Water: Oil-fired HVAC boilers with domestic storage tank 

Fixtures: Toilets (1.6 gpm, most auto flush) and sinks (metered faucets) in all 
restrooms; Urinals (1.0 gpf) in boy’s rooms 

Fair 

 

HVAC 

 

Central System: Wood chip boiler feeding hydronic baseboard radiators, unit 
ventilators, and cabinet terminal units; Back-up: 3 oil-fired boilers 

Supplemental components: Rooftop package units, ductless split-systems 

Fair 

 

Fire Suppression 

 

Wet-pipe sprinkler system with limited dry-piped portion and fire extinguishers, 
and kitchen hood system 

Fair 

 

Electrical 

 

Source & Distribution: Main switchboard with copper wiring  

Interior Lighting: Linear fluorescent (T8 and T5), limited halogen 

Emergency Power: Diesel generator with automatic transfer switches  

Fair 

 

Fire Alarm 

 

Alarm panel with smoke detectors, heat detectors, alarms, strobes, pull 
stations, back-up emergency lights, and exit signs 

Fair 

 

Equipment/Special 

 

Commercial kitchen equipment  Fair 

 

Site Pavement 

 

Asphalt lots with and adjacent concrete and asphalt sidewalks 

 

Fair 

 

Site Development 

 

Building-mounted signage; Chain link and wood split 2-rail fencing 

Sports fields with bleachers, press box, fencing, and stadium lights 

Furnished with park benches, picnic tables, trash receptacles 

Fair 

 

Landscaping and 
Topography 

 

Significant landscaping features including lawns, trees, bushes, and planters 

Irrigation present  

CMU retaining walls 

Low to moderate site slopes throughout, generally slopes gradually from north 
and east property boundaries to the south and west 

Good 

 

Utilities 

 

Municipal water and sewer  

Local utility-provided electric and fuel oil tanks and wood chip container 

Good 

 

Site Lighting 

 

Pole-mounted: LED 

Building-mounted: LED  

Good 

 

Ancillary Structures • Wood chip plant 

• Field building 

• Storage sheds 

• Greenhouse  

Fair 

 

Accessibility 

 

Presently it does not appear an accessibility study is needed for this property.   

Key Issues and 
Findings 

 

Leaking and excessively aged sections of roof, severe sidewalk cracking, worn track surface, 
aged fencing, non-functional scoreboard, aged fuel storage tank, aging HVAC components  



FACILITIES CONDITION ASSESSMENT + NET ZERO ENERGY AUDIT 

HANOVER HIGH SCHOOL                                                                                                           BUREAU VERITAS PROJECT:  158531.22R000-004.379 

 

11 
   
                                                                                                                                             www.us.bureauveritas.com | p 800.733.0660 

 

Systems Expenditure Forecast 
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3 .  P r op e r t y  Sp ac e  U s e  an d  O bs e rv ed  A r ea s  

 

Areas Observed 

 
The interior spaces were observed in order to gain a clear understanding of the property’s overall condition.  Other 
areas accessed included the site within the property boundaries, the exterior of the property, and the roofs.  

 

 

Key Spaces Not Observed 

 
All key areas of the property were accessible and observed. The site and roof observations were somewhat limited 
due to significant recent snowfall.   

  



FACILITIES CONDITION ASSESSMENT + NET ZERO ENERGY AUDIT 

HANOVER HIGH SCHOOL                                                                                                           BUREAU VERITAS PROJECT:  158531.22R000-004.379 

 

13 
   
                                                                                                                                             www.us.bureauveritas.com | p 800.733.0660 

4 .  AD A Ac c es s ib i l i t y   

Generally, Title II of the Americans with Disabilities Act (ADA) prohibits discrimination by entities to access and use of “areas 
of public accommodations” and “public facilities” on the basis of disability.  Regardless of their age, these areas and facilities 
must be maintained and operated to comply with the Americans with Disabilities Act Accessibility Guidelines (ADAAG).   

A public entity (i.e. city governments) shall operate each service, program, or activity so that the service, program, or activity, 
when viewed in its entirety, is readily accessible to and usable by individuals with disabilities.   

However, this does not: 

1. Necessarily require a public entity to make each of its existing facilities accessible to and usable by individuals with 
disabilities; 

2. Require a public entity to take any action that would threaten or destroy the historic significance of an historic property; 
or 

3. Require a public entity to take any action that it can demonstrate would result in a fundamental alteration in the nature 
of a service, program, or activity or in undue financial and administrative burdens.  In those circumstances where 
personnel of the public entity believe that the proposed action would fundamentally alter the service, program, or activity 
or would result in undue financial and administrative burdens, a public entity has the burden of proving that compliance 
with 35.150(a) of this part would result in such alteration or burdens.  The decision that compliance would result in such 
alteration or burdens must be made by the head of a public entity or his or her designee after considering all resources 
available for use in the funding and operation of the service, program, or activity, and must be accompanied by a written 
statement of the reasons for reaching that conclusion.  If an action would result in such an alteration or such burdens, 
a public entity shall take any other action that would not result in such an alteration or such burdens but would 
nevertheless ensure that individuals with disabilities receive the benefits or services provided by the public entity. 

Removal of barriers to accessibility should be addressed from a liability standpoint in order to comply with federal law, but 
the barriers may or may not be building code violations.  The Americans with Disabilities Act Accessibility Guidelines are 
part of the ADA federal civil rights law pertaining to the disabled and are not a construction code. State and local jurisdictions 
have adopted the ADA Guidelines or have adopted other standards for accessibility as part of their construction codes.   

 

During the FCA, Bureau Veritas performed a limited high-level accessibility review of the facility non-specific to any local 
regulations or codes.  The scope of the visual observation was limited to the same areas observed while performing the 
FCA and the categories set forth in the tables that are included in the appendix.  It is understood by the Client that the 
limited observations described herein do not comprise a full ADA Compliance Survey, and that such a survey is beyond the 
scope of this particular assessment.  A full measured ADA survey would be required to identify any and all specific potential 
accessibility issues.  Additional clarifications of this limited survey: 

▪ This survey was visual in nature and actual measurements were not taken to verify compliance 

▪ Only a representative sample of areas was observed 

▪ Two overview photos were taken for each subsection regardless of perceived compliance or non-compliance 

▪ Itemized costs for individual non-compliant items are not included in the dataset 

▪ For any “none” boxes checked or reference to “no issues” identified, that alone does not guarantee full compliance 
 

The facility was originally constructed at various times starting in 1924.  The facility was substantially renovated in 2006-07 
and widespread accessibility improvements appear to have been implemented at that time.   

 

During the interview process with the client representatives, no complaints or pending litigation associated with potential 
accessibility issues was reported. 

 

No detailed follow-up accessibility study is currently recommended since no major or moderate issues were identified at the 
subject site.  Reference the appendix for specific data, photos, and tables or checklists associated with this limited 
accessibility survey.   
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5 .  P u rp os e  an d  Sc op e  

Purpose 

Bureau Veritas was retained by the client to render an opinion as to the Property’s current general physical condition on the 
day of the site visit. 

Based on the observations, interviews and document review outlined below, this report identifies significant deferred 
maintenance issues, existing deficiencies, and material code violations of record, which affect the Property’s use.  Opinions 
are rendered as to its structural integrity, building system condition and the Property’s overall condition.  The report also 
notes building systems or components that have realized or exceeded their typical expected useful lives. 

The physical condition of building systems and related components are typically defined as being in one of five condition 
ratings.  For the purposes of this report, the following definitions are used: 

 

Condition Ratings 

 Excellent New or very close to new; component or system typically has been installed within the past 
year, sound and performing its function. Eventual repair or replacement will be required when 
the component or system either reaches the end of its useful life or fails in service. 

Good Satisfactory as-is.  Component or system is sound and performing its function, typically within 
the first third of its lifecycle. However, it may show minor signs of normal wear and tear. Repair 
or replacement will be required when the component or system either reaches the end of its 
useful life or fails in service. 

Fair Showing signs of wear and use but still satisfactory as-is, typically near the median of its 
estimated useful life.  Component or system is performing adequately at this time but may 
exhibit some signs of wear, deferred maintenance, or evidence of previous repairs.  Repair or 
replacement will be required due to the component or system’s condition and/or its estimated 
remaining useful life. 

Poor Component or system is significantly aged, flawed, functioning intermittently or unreliably; 
displays obvious signs of deferred maintenance; shows evidence of previous repair or 
workmanship not in compliance with commonly accepted standards; has become obsolete; 
or exhibits an inherent deficiency.  The present condition could contribute to or cause the 
deterioration of contiguous elements or systems.  Either full component replacement is 
needed or repairs are required to restore to good condition, prevent premature failure, and/or 
prolong useful life. 

Failed Component or system has ceased functioning or performing as intended.  Replacement, 
repair, or other significant corrective action is recommended or required. 

Not Applicable Assigning a condition does not apply or make logical sense, most commonly due to the item 
in question not being present. 
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Scope 

The standard scope of the Facility Condition Assessment includes the following: 

▪ Visit the Property to evaluate the general condition of the building and site improvements, review available construction 
documents in order to familiarize ourselves with, and be able to comment on, the in-place construction systems, life safety, 
mechanical, electrical, and plumbing systems, and the general built environment. 

▪ Identify those components that are exhibiting deferred maintenance issues and provide cost estimates for Immediate 
Costs and Replacement Reserves based on observed conditions, maintenance history and industry standard useful life 
estimates.  This will include the review of documented capital improvements completed within the last five-year period 
and work currently contracted for, if applicable. 

▪ Provide a full description of the Property with descriptions of in-place systems and commentary on observed conditions. 

▪ Provide a high-level categorical general statement regarding the subject Property’s compliance to Title III of the Americans 
with Disabilities Act.  This will not constitute a full ADA survey, but will help identify exposure to issues and the need for 
further review. 

▪ Obtain background and historical information about the facility from a building engineer, property manager, maintenance 
staff, or other knowledgeable source.  The preferred methodology is to have the client representative or building occupant 
complete a Pre-Survey Questionnaire (PSQ) in advance of the site visit.  Common alternatives include a verbal interview 
just prior to or during the walk-through portion of the assessment.  

▪ Review maintenance records and procedures with the in-place maintenance personnel. 

▪ Observe a representative sample of the interior spaces/units, including vacant spaces/units, to gain a clear understanding 
of the property’s overall condition.  Other areas to be observed include the exterior of the property, the roofs, interior 
common areas, and the significant mechanical, electrical and elevator equipment rooms. 

▪ Provide recommendations for additional studies, if required, with related budgetary information. 

▪ Provide an Executive Summary at the beginning of this report, which highlights key findings and includes a Facility 
Condition Index as a basis for comparing the relative conditions of the buildings within the portfolio.  
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6 .  O p in i o ns  o f  P ro b ab le  C os t s  

Cost estimates are attached throughout this report, with the Replacement Reserves in the appendix. 

These estimates are based on Invoice or Bid Document/s provided either by the Owner/facility and construction costs 
developed by construction resources such as R.S. Means, CBRE Whitestone, and Marshall & Swift, Bureau Veritas’s 
experience with past costs for similar properties, city cost indexes, and assumptions regarding future economic conditions. 

Opinions of probable costs should only be construed as preliminary, order of magnitude budgets. Actual costs most probably 
will vary from the consultant’s opinions of probable costs depending on such matters as type and design of suggested 
remedy, quality of materials and installation, manufacturer and type of equipment or system selected, field conditions, 
whether a physical deficiency is repaired or replaced in whole, phasing or bundling of the work (if applicable), quality of 
contractor, quality of project management exercised, market conditions, use of subcontractors, and whether competitive 
pricing is solicited, etc. Certain opinions of probable costs cannot be developed within the scope of this guide without further 
study. Opinions of probable cost for further study should be included in the FCA. 

Definit ions  

Immediate Needs 

Immediate Needs are line items that require immediate action as a result of: (1) material existing or potential unsafe 
conditions, (2) failed or imminent failure of mission critical building systems or components, or (3) conditions that, if not 
addressed, have the potential to result in, or contribute to, critical element or system failure within one year or will most 
probably result in a significant escalation of its remedial cost.   

For database and reporting purposes the line items with RUL=0, and commonly associated with Safety or 
Performance/Integrity Plan Types, are considered Immediate Needs.  
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Replacement Reserves 

Cost line items traditionally called Replacement Reserves (equivalently referred to as Lifecycle/Renewals) are for recurring 
probable renewals or expenditures, which are not classified as operation or maintenance expenses.  The replacement 
reserves should be budgeted for in advance on an annual basis. Replacement Reserves are reasonably predictable both 
in terms of frequency and cost.  However, Replacement Reserves may also include components or systems that have an 
indeterminable life but, nonetheless, have a potential for failure within an estimated time period. 

Replacement Reserves generally exclude systems or components that are estimated to expire after the reserve term and 
are not considered material to the structural and mechanical integrity of the subject property.  Furthermore, systems and 
components that are not deemed to have a material effect on the use of the Property are also excluded.  Costs that are 
caused by acts of God, accidents, or other occurrences that are typically covered by insurance, rather than reserved for, 
are also excluded. 

Replacement costs are solicited from ownership/property management, Bureau Veritas’s discussions with service 
companies, manufacturers' representatives, and previous experience in preparing such schedules for other similar facilities.  
Costs for work performed by the ownership’s or property management’s maintenance staff are also considered. 

Bureau Veritas’s reserve methodology involves identification and quantification of those systems or components requiring 
capital reserve funds within the assessment period.  The assessment period is defined as the effective age plus the reserve 
term.  Additional information concerning system’s or component’s respective replacement costs (in today's dollars), typical 
expected useful lives, and remaining useful lives were estimated so that a funding schedule could be prepared.  The 
Replacement Reserves Schedule presupposes that all required remedial work has been performed or that monies for 
remediation have been budgeted for items defined as Immediate Needs. 

For the purposes of ‘bucketizing’ the System Expenditure Forecasts in this report, the Replacement Reserves have been 
subdivided and grouped as follows: Short Term (years 1-3), Near Term (years 4-5), Medium Term (years 6-10), and Long 
Term (years 11-20).  

Key Findings 

In an effort to highlight the most significant cost items and not be overwhelmed by the Replacement Reserves report in its 
totality, a subsection of Key Findings is included within the Executive Summary section of this report.  Key Findings typically 
include repairs or replacements of deficient items within the first five-year window, as well as the most significant high-dollar 
line items that fall anywhere within the ten-year term.  Note that while there is some subjectivity associated with identifying 
the Key Findings, the Immediate Needs are always included as a subset.   

Exceedingly Aged 

A fairly common scenario encountered during the assessment process, and a frequent source of debate, occurs when 
classifying and describing “very old” systems or components that are still functioning adequately and do not appear nor 
were reported to be in any way deficient.  To help provide some additional intelligence on these items, such components 
will be tagged in the database as Exceedingly Aged.  This designation will be reserved for mechanical or electrical systems 
or components that have aged well beyond their industry standard lifecycles, typically at least 15 years beyond and/or twice 
their Estimated Useful Life (EUL).  In tandem with this designation, these items will be assigned a Remaining Useful Life 
(RUL) not less than two years but not greater than 1/3 of their standard EUL.  As such the recommended replacement time 
for these components will reside outside the typical Short Term window but will not be pushed ‘irresponsibly’ (too far) into 
the future.     
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Methodology 

Based upon site observations, research, and judgment, along with referencing Expected Useful Life (EUL) tables from 
various industry sources, Bureau Veritas opines as to when a system or component will most probably necessitate 
replacement.  Accurate historical replacement records, if provided, are typically the best source of information.  Exposure 
to the elements, initial quality and installation, extent of use, the quality and amount of preventive maintenance exercised, 
etc., are all factors that impact the effective age of a system or component.  As a result, a system or component may have 
an effective age that is greater or less than its actual chronological age.  The Remaining Useful Life (RUL) of a component 
or system equals the EUL less its effective age, whether explicitly or implicitly stated.  Projections of Remaining Useful Life 
(RUL) are based primarily on age and condition with the presumption of continued use and maintenance of the Property 
similar to the observed and reported past use and maintenance practices, in conjunction with the professional judgment of 
Bureau Veritas’s assessors.  Significant changes in occupants and/or usage may affect the service life of some systems or 
components. 

Where quantities could not be or were not derived from an actual construction document take-off or facility walk-through, 
and/or where systemic costs are more applicable or provide more intrinsic value, budgetary square foot and gross square 
foot costs are used.  Estimated costs are based on professional judgment and the probable or actual extent of the observed 
defect, inclusive of the cost to design, procure, construct and manage the corrections. 
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7 .  N e t  Z e ro  En e rg y  A ud i t  

The purpose of this Net Zero Energy Audit is to provide Hanover High School with a baseline of energy usage, the relative 
energy efficiency of the facility, and specific recommendations for both renewable and non-renewable Energy 
Conservation Measures to reduce the carbon emissions from building operations to net zero. This is achieved through the 
following steps: 

1. Benchmark the building using EPA -portfolio manager tool to understand the existing carbon foot print. 

2. Identify ways to reduce and optimize energy use in building through retrofits and energy efficient replacments. 

3. Electrification – replace all fossil fuel consuming HVAC and DWH systems with high efficiency electric equivanelts 

4. Onsite generation- perform feasibility study on installing solar PV systems on building roof and carports to offset 

electric use at the site 

5. Procure the balance of electricity from renewable source such as “Solar Farms” or “Wind Farms”. 

This audit will focus on the first four steps of the process, terminating with performing a “Gap- Analysis” to project the 
carbon footprint of the building post implementation of all non-renewable and renewable energy + water saving measures 
at the building. 

Historical Energy and Water Performance Metrics + EPA Benchmarking 

▪ Establishing the energy baseline begins with an analysis of the utility cost and consumption of the facility.  Utilizing the 
historical energy data and local weather information, we evaluate the existing utility consumption and assign it to the 
various end-uses throughout the buildings. 

▪ On developing a baseline, Bureau Veritas uses the Portfolio Manager tool developed by the Federal Environmental 
Protection Agency to track relative energy uses of buildings by property type. 

Energy and Water Use Optimization Audit 

The energy audit consisted of an onsite visual assessment to determine current conditions, itemize the energy consuming 
equipment (i.e.  Boilers, Make-Up Air Units, DWH equipment); review lighting systems both exterior and interior; and 
review efficiency of all such equipment.  The study also included interviews and consultation with operational and 
maintenance personnel.  The energy audit process includes the following: 

▪ Interviewing staff and review plans and past upgrades 

▪ Performing an energy audit for each use type 

▪ Performing a preliminary evaluation of the utility system 

▪ Analyzing findings, utilizing ECM cost-benefit worksheets 

▪ Making preliminary recommendations for system energy improvements and measures 

▪ Estimating initial cost and changes in operating and maintenance costs based on implementation of energy efficiency 
measures. 

▪ Ranking recommended cost measures, based on the criticality of the project and the largest payback. 

Electrification 

This includes identifying all fossil fuel burning HVAC and DWH systems and identifying optimal energy efficient electric 
alternatives to offset any Scope -II emissions from building operations. 

Onsite Generation 

This includes conducting feasibility study for onsite energy generation through renewable energy sources such as roof top 
solar PV to offset the electric use at the building. 
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8 .  H i s t o r i c a l  E ne rg y  a nd  W a t e r  P e r f o rm a nc e  M e t r i c s  

Utility Data Tabulat ion Methodology  

The baseline utility consumption data for the proper has been developed by aggregating the consumption from 5 electric 
meters, no natural gas meters and 4 water meters.  
 
Data Limitation: 
Costs for delivered fuels were distributed among the months between deliveries. 
 

Utilities Metering at Glance 

 
Number of electric meters observed 5 

Number of gas meters observed 0 

Number of domestic water meter observed 4 

 
 

Average Utility Rates 

 
Electricity Natural Gas Wood Chips No.2 Oil Water & Sewer 

Average Rate Average Rate Average Rate Average Rate Blended Rate 

$0.153 /kWh N/A $55/Ton $2.38/Gal $ 32.89/kgal 
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Electricity  

Liberty Utilities provides the electrical service to the facility.  

The consumption pattern for the period under consideration remains mostly constant with a small dip during the summer 
months. The slight seasonal variation in the consumption is primarily attributed to less usage during the summer, while the 
static base load primarily consists of lighting and powering all electrical devices throughout the facility. 

"Heating degree days", or "HDD", are a measure of how much (in degrees), and for how long (in days), outside air 
temperature was lower than a specific "base temperature" (in this case 65F). They are widely used in the energy industry 
for calculations relating to the effect of outside air temperature on building energy consumption. 

"Cooling degree days", or "CDD", are a measure of how much (in degrees), and for how long (in days), outside air 
temperature was higher than a specific base temperature. They are used for calculations relating to the energy 
consumption required to cool buildings. 

 

Electricity Consumption & Cost Data 

 Billing Month Consumption (kWh) Unit Cost (per kWh) Total Cost 

January 72,742 $0.148 $10,794  

February 67,742 $0.151 $10,213  

March 71,743 $0.150 $10,763  

April 67,542 $0.153 $10,303  

May 66,348 $0.152 $10,087  

June 63,344 $0.152 $9,638  

July 58,143 $0.158 $9,210  

August 54,942 $0.161 $8,860  

September 73,342 $0.153 $11,248  

October 72,141 $0.151 $10,872  

November 67,342 $0.153 $10,292  

December 65,943 $0.154 $10,126  

TOTAL/AVERAGE 801,314 $0.153 $122,407 
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Propane 

There is limited propane service provided to the facility for cooking purposes in the kitchen and some classroom and 
laboratory functions. The annual total consumption of propane is estimated at roughly 1,400 gallons. Dead River 
Company provides the fuel to the school.   

Fuel Oil  

Dead River Company provides the fuel oil to the facility. The deliveries are made on an as-needed basis and the totals 
listed below are averaged across months. The underground storage tank is located near the main entrance of the school 
and has a total rated capacity of 10,000 gallons. Additionally, there is a 275-gallon day tank located adjacent to the boiler 
room.  

The primary use of the fuel oil is for domestic water heating and as a supplemental heating source for the school when the 
wood chip boiler is in operation.  The consumption pattern for the period under consideration varies seasonally. The 
seasonal variation in the consumption is primarily attributed to the supplemental heating loads, while the static base load 
primarily consists of domestic water heating. 
 
"Heating degree days", or "HDD", are a measure of how much (in degrees), and for how long (in days), outside air 
temperature was lower than a specific "base temperature" (in this case 65F). They are widely used in the energy industry 
for calculations relating to the effect of outside air temperature on building energy consumption. 
  

Fuel Oil Consumption & Cost Data 

 Delivery Month Delivery (gallons) Unit Cost (per gallon) Total Cost 

January 985 $2.38 $2,347  

February 985 $2.38 $2,347  

March 985 $2.38 $2,347  

April 667 $2.38 $1,589  

May 667 $2.38 $1,589  

June 667 $2.38 $1,589  

July 667 $2.38 $1,589  

August 667 $2.38 $1,589  

September 667 $2.38 $1,589  

October 985 $2.38 $2,347  

November 985 $2.38 $2,347  

December 985 $2.38 $2,347  

TOTAL/AVERAGE 9,909 $2.38 $23,618.85 
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Wood Pellet  

Cousineau Forest Products provides the wood chips to the facility. The deliveries are made on an as-needed basis and 
the totals listed below are averaged across months. The storage tank is located in the wood chip plant adjacent to the 
boiler and has a total rated capacity of roughly 60 tons.  

The primary use of the wood chips is for space heating.  The consumption pattern for the period under consideration 
varies seasonally. The seasonal variation in the consumption is primarily attributed to the heating loads. 

"Heating degree days", or "HDD", are a measure of how much (in degrees), and for how long (in days), outside air 
temperature was lower than a specific "base temperature" (in this case 65F). They are widely used in the energy industry 
for calculations relating to the effect of outside air temperature on building energy consumption. 
  

Wood Pellet Consumption & Cost Data 

 Delivery Month Delivery (tons) Unit Cost (per ton) Total Cost 

January 213 $55.00 $11,734.25  

February 152 $55.00 $8,380.90  

March 142 $55.00 $7,828.15  

April 30 $55.00 $1,637.35  

May 0 $0.00 $0.00  

June 0 $0.00 $0.00  

July 0 $0.00 $0.00  

August 0 $0.00 $0.00  

September 0 $0.00 $0.00  

October 60 $55.00 $3,287.90  

November 85 $55.00 $4,690.95  

December 106 $55.00 $5,814.60  

TOTAL/AVERAGE 789 $55.00 $43,374.10 
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Water and Sewer 

The Town of Hanover satisfies the water and sewer requirements of the facility.  The billing for the water and sewer is 
quarterly. 

The water consumption pattern spikes somewhat during the summer months due to irrigation of the playing fields.  

Based on the 2022 water and sewer usage and costs provided, the average blended price paid during the year was $32.89 
per kilogallon. The total annual consumption for the 12-month period analyzed is 898 kgal for a total cost of $29,526.  

 

Water & Sewer Consumption & Cost Data 

 Billing Month Consumption (kGal) Unit Cost (per kGal) Total Cost 

January 52 $36.30 $1,874 

February 52 $36.30 $1,874 

March 51 $36.67 $1,865 

April 51 $36.67 $1,865 

May 51 $36.67 $1,865 

June 144 $16.94 $2,441 

July 144 $16.94 $2,441 

August 144 $16.94 $2,441 

September 53 $69.61 $3,662 

October 53 $69.61 $3,662 

November 53 $69.61 $3,662 

December 52 $36.30 $1,874 

TOTAL/AVERAGE 898 $32.89 $29,526 
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End Use Energy Distr ibution  
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Energy Star Portfol io Manager Facility Summary  

Bureau Veritas uses the Portfolio Manager tool developed by the Federal Environmental Protection Agency to track 
relative energy uses of buildings by property type.  This tool allows the input of a facility’s historic utility data to be 
compared with normalized data of a large database of its peer facilities.  

Based on this analysis, Hanover High School is performing slightly above the national average level. 
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9 .  E n e r gy  C o ns e rv a t i on  M eas u re s  

Bureau Veritas has conducted an Energy Audit on Hanover High School. The study included a review of the building’s 
construction features, historical energy and water consumption and costs, review of the building envelope, HVAC 
equipment, heat distribution systems, lighting, and the building’s operational and maintenance practices.  
 
Bureau Veritas has evaluated 1 Energy Conservation Measure (ECM) for this property.  The savings for each measure are 
calculated using standard engineering methods followed in the industry, and detailed calculations for ECM are provided in 
Appendix H for reference. A 10% discount in energy savings was applied to account for the interactive effects amongst the 
ECMs. In addition to the consideration of the interactive effects, Bureau Veritas has applied a 15% contingency to the 
implementation costs to account for potential cost overruns during the implementation of the ECMs. 
 
The following table summarizes the recommended ECMs in terms of description, investment cost, energy consumption 
reduction, and cost savings. 
 

Recommended Non-Renewable Energy Conservation Measures: Financial Impact 

  
Total Projected Initial ECM Investment $76,868 (In Current Dollars) 

Estimated Annual Cost Savings Related to ECMs $43,187 (In Current Dollars) 

Net Effective ECM Payback  1.78 Years 

Estimated Annual Energy Savings  14.9% 

Estimated Annual Utility Cost Savings (excluding water) 18.0% 

Estimated Annual Water Cost Savings 18.5% 

 

Solar Rooftop Photovoltaic Analysis 

 
Estimated number of panels 1,812  

Estimated kW Rating 570.70 kW 

Potential Annual kWh Produced 700,315 kW 

% of Current Electricity Load 87.4% 

Investment Cost $3,189,287  

Estimated Energy Cost Savings $106,979  

Payback without Incentives 29.81 Years 

Payback with All Incentives 22.06 Years 
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Key Metrics to Benchmark the Subject Property’s Energy Usage Profile 

▪ Building Site Energy Use Intensity - The sum of the total site energy use in thousands of Btu per unit of gross building 
area. Site energy accounts for all energy consumed at the building location only not the energy consumed during 
generation and transmission of the energy to the site. 

▪ Building Source Energy Use Intensity – The sum of the total source energy use in thousands of Btu per unit of gross 
building area. Source energy is the energy consumed during generation and transmission in supplying the energy to your 
site.  

▪ Building Cost Intensity - This metric is the sum of all energy use costs in dollars per unit of gross building area. 

▪ Greenhouse Gas Emissions - Although there are numerous gases that are classified as contributors to the total for 
Greenhouse Emissions, the scope of this energy audit focuses on carbon dioxide (CO2). Carbon dioxide enters the 
atmosphere through the burning of fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and also 
as a result of other chemical reactions (e.g., manufacture of cement).   

Energy Usage Profile 

 Site Energy Use Intensity 

Current Site Energy Use Intensity (EUI)   3,148.74 kBTU/SF 

Post ECM Site Energy Use Intensity (EUI)   3,145 kBTU/SF 

Source Energy Use Intensity (EUI) 

Current Source Energy Use Intensity (EUI)  7,917 kBTU/SF 

Post ECM Source Energy Use Intensity (EUI)   7,903 kBTU/SF 

Building Cost Intensity (BCI) 

Current Building Cost Intensity $110.23/SF 

Post ECM Building Cost Intensity $90.58/SF 

Greenhouse Gas Emissions Reduction (from recommended ECM’s) 

Current Annual CO2e Emissions from Building Operation 372.4 MtCO2e/Yr (not incl. wood chips) 

Total Annual CO2 Emissions Reduced 53.5 MtCO2e/Yr 

Estimated Annual Thermal Energy Reduction 771.3 MMBTU 

Total Cars off the Road (Equivalent)* 12 

Total Acres of Pine Trees Planted (Equivalent)* 12 
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Energy Conservation Measures Screening: 
Bureau Veritas screens ECMs using two financial methodologies.  ECMs which are considered financially viable must 
meet both criteria. 
1.  Simple Payback Period –The number of years required for the cumulative value of energy or water cost savings less 
future non-fuel or non-water costs to equal the investment costs of the building energy or water system, without 
consideration of discount rates.  ECMs with a payback period greater than the Expected Useful Life (EUL) of the project 
are not typically recommended, as the cost of the project will not be recovered during the lifespan of the equipment.  
These ECMs are recommended for implementation during future system replacement.  At that time, replacement may be 
evaluated based on the premium cost of installing energy efficient equipment.   

𝑆𝑖𝑚𝑝𝑙𝑒 𝑃𝑎𝑦𝑏𝑎𝑐𝑘 =  
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡

𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠
 

 
2.  Savings-to-Investment Ratio (SIR) – The savings-to-investment ratio is the ratio of the present value savings to the 
present value costs of an energy or water conservation measure.  The numerator of the ratio is the present value over the 
estimated useful life (EUL) of net savings in energy or water and non-fuel or non-water operation and maintenance costs 
attributable to the proposed energy or water conservation measure.  The denominator of the ratio is the present value of 
the net increase in investment and replacement costs less salvage value attributable to the proposed energy or water 
conservation measure.  It is recommended that energy efficiency recommendations should be based on a calculated SIR, 
with larger SIRs receiving a higher priority.  A project is typically only recommended if SIR is greater than or equal to 1.0, 
unless other factors outweigh the financial benefit. 

𝑆𝐼𝑅 =  
𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠, 𝑖%, 𝐸𝑈𝐿)

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡
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Bureau Veritas has identified Energy Conservation Measure (ECM) for this property.  

 

List of Recommended Energy Conservation Measures For Hanover High School

Description of ECM Location

Projected 

Initial 

Investment

Utility 

Company 

Incentive

Net Projected 

Initial 

Investment

Total 

Energy 

Savings

Total 

Green 

House 

Gas 

Savings

Estimated 

Utility Cost 

Savings

Estimated 

Annual 

O&M 

Savings

Total 

Estimated 

Annual Cost 

Savings

Simple 

Payback
S.I.R.

Life Cycle 

Savings

Expected 

Useful Life 

(EUL)

(a) (b) C=(a-b) Electricity Water

($) ($) ($) (kWh) (kGal) (Mmbtu) (MtCO2/Yr) ($) ($) ($) (Yrs.) ($) (Yrs.)

Title:
Replace Existing Linear Fluorescent 

Lamps

Attribute:

Replace 606x F44T8 with F44LED; 

Replace 358x F42T8 with F42LED; 

Replace 49x F43T8 with F43LED; 

Replace 10x F41T8 with F41LED; 

Replace 60x F43T5-HO with F43T5LED-

HO; Replace 297x F42T5 with 

F42T5LED

Title:
Replace High Intensity Discharge Lamps 

With LED

Attribute:

Replace 12x ShoeBox Parking Lights-

400W with 150Watt LED; Replace 1x 

Flood Lights:-250W with 50Watt LED

Title:
Install Low Flow Tankless Restroom 

Fixtures

Attribute:
Replace 19x; 1GPF urinals with 0.125 

GPF -Wall Mount urinal and 

$0 $0 $0 0 0 0 0.00 $0 $0 $0 0.00

$66,841 $0 $66,841 251,162 2 185 59.43 $38,367 $3,540 $47,985 1.39

Interactive Savings Discount @ 10% -25,116 0 -18 -5.94 -$3,837 -$354 -$4,799

Total Contingency Expenses @ 15% $10,026 $10,026

Total for Improvements $76,868 $0 $76,868 226,045 1 166 53.48 $34,530 $3,186 $43,187 1.78

Estimated Annual 

Energy & Water 

Savings

809 56.11

48 3.32

0 0.00

Total For Capital Cost 

Totals for No/Low Cost Items

3 Location: 0 $52,730 15.00$6,079 3.26 3.66185 $0 $0$19,839

1

Location: 

Throughout 

School

237,146 0 $36,226

2 Location:  Site 14,016 0 $2,141$6,205

$40,797

$1,058

$2,482 $38,708 1.05 11.33 $421,296 15.00

$3,199 1.94 6.15 $31,980 15.00

$0 $40,797

$0 $6,205

$0 $19,839
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1 0 .  E l ec t r i f i c a t i o n  

This analysis investigates replacing HVAC and other fossil fuel consuming systems within the building with efficient electric 
alternatives. These improvements can be considered as green replacements to traditional “like and in kind” replacements 
as done as part of the life cycle replacement These replacements are recommended under Capital improvements and not 
as energy improvements as the cost savings are not significant enough to offset the initial investment. 
To take advantage of the saving by transferring the improvements to electrical usage an increase in electrical demand for 
your present system will be required.  This will require ensuring that the electrical equipment is of adequate size to handle 
the increased load. There are several things to consider before making an upgrade to the electrical equipment. 

1. First determine if the service you presently have will require an increase in size.  This can be done by reviewing 

your current electrical usage to see if the additional load will be more than you present system can accommodate.  

By getting a copy of the last year’s usage from the utility company a comparison can be made to determine if your 

system can handle the additional load. 

2. Updating you present equipment may be required, based on the age and condition of your present equipment.  If 

your system is at the end of its useful life or parts are not available, then a change to the entire system may be 

required. Things to consider beside the cost of a new system include the cost of shutdown of your present system 

during the changeover and remodeling to replace present systems. 

3. We recommend building another service alongside your present system to handle the increase from the changes 

being recommended.  According to the National Electrical Code under the “Rule of Six” you are allowed to have 6 

separate electrical services, or six different main disconnects on your building.  This rule allows you to build an 

additional electrical system to handle the increased load only.    

Any changes made to your electrical system should be evaluated by an Electrical Engineer to ensure that the new system 
will meet the new load requirements and for compliance with all electrical codes.  The cost for that study has been included 
in this evaluation.  
 
Note:  The school’s main heating is provided by the wood chip boiler serving a hydronic system.  Three oil boilers provide 
backup heating as well as providing domestic hot water.  Additional fossil-fueled equipment consists of a propane-fired 
range.  Propane is also used in some classrooms and labs; at this time Bureau Veritas has no recommendation for a viable 
substitute for gas jets in science classrooms.  Bureau Veritas proposes the electrification replacements be scheduled so 
that the equipment with the longer remaining useful life is changed out last. 
 
The U.S. EPA has determined that wood is a carbon-neutral fuel, therefore this analysis recommends retaining the wood 
chip boiler and replacing it with the same at the end of its useful life.  (https://www.epa.gov/sites/default/files/2018-
04/documents/biomass_policy_statement_2018_04_23.pdf) 
 

https://www.epa.gov/sites/default/files/2018-04/documents/biomass_policy_statement_2018_04_23.pdf
https://www.epa.gov/sites/default/files/2018-04/documents/biomass_policy_statement_2018_04_23.pdf
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Analysis 
 
1.  Implement Energy Conservation Measures identified in this report. 
2.  Install photovoltaic energy systems. 
3.  Install additional electrical service to accommodate added electrical load from new heat pump boilers. 
4.  Replace propane kitchen range with electric range at the end of its useful life. 
5.  Remove oil boilers and install heat pump boilers. 
6.  Remove unneeded oil storage tanks.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Action Attributes Cost/Unit Quantity
Initial 

Investment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 Total

1 Implement All Non- Renewable Measures Package $76,868 $76,868 $76,868 $76,868

2 Install Solar PV System 571 kW $3,189,287 1 $3,189,287 $637,857 $637,857 $637,857 $637,857 $637,857 $3,189,287

3 Install New Electrical Service/Switchboard 460V, 600A $51,210 1 $51,210 $51,210 $51,210

4
Replace propane kitchen range with 

electric model
6-burner $10,500 1 $10,500 $10,500 $10,500

5 Install Heat Pump Boilers 1,386 MBH $462,000 1 $462,000 $462,000 $462,000

6 Decommission Oil Boilers 4,835 MBH $12,500 3 $12,500 $12,500 $12,500

7 Remove Fuel Storage Tank 1 10,000 GAL $15,000 1 $15,000 $15,000 $15,000

8 Removen Fuel Storage Tank 2 1,000 GAL $1,000 1 $1,000 $1,000 $1,000

Totals $3,818,365 $0 $76,868 $0 $637,857 $0 $637,857 $0 $637,857 $10,500 $637,857 $0 $637,857 $0 $0 $51,210 $490,500 $3,818,365

Escalated at 3% Inflation $0 $78,483 $0 $664,944 $0 $673,082 $0 $678,916 $11,215 $683,477 $0 $687,225 $0 $0 $55,544 $533,043 $4,065,931

Net-Zero Project Schedule
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1 1 .  O ns i t e  R en ew ab l e  E ne rgy  G en e ra t i o n  

A photovoltaic array is a linked collection of photovoltaic modules, which are in turn made of multiple interconnected solar 
cells.  The cells convert solar energy into direct current electricity via the photovoltaic effect.  The power that one module 
can produce is seldom enough to meet requirements of a home or a business, so the modules are linked together to form 
an array.  Most PV arrays use an inverter to convert the DC power produced by the modules into alternating current that 
can plug into the existing infrastructure to power lights, motors, and other loads.  The modules in a PV array are usually 
first connected in series to obtain the desired voltage; the individual strings are then connected in parallel to allow the 
system to produce more current.  Solar arrays are typically measured by the peak electrical power they produce, in watts, 
kilowatts, or even megawatts.   

When determining if a site is suitable for a solar application, two basic considerations must be evaluated:   

▪ At minimum, the sun should shine upon the solar collectors from 9 AM to 3 PM.  If less, the application may still be 
worthwhile, but the benefit will be less. 

▪ The array should face south and be free of any shading from buildings, trees, rooftop equipment, etc.  If the array is not 
facing directly south, there will be a penalty in transfer efficiency, reducing the overall efficiency of the system. 

 

Solar Feasibility 

 Does the property have a south, east, or west facing roof or 
available land of more than 250 square feet per required 
Solar Array Panel? 

Yes  

Is the area free from any shading such as trees, buildings, 
equipment etc throughout the whole day 

Yes  

Can the panels be mounted at an incline of roughly 25-45 
degrees? (equal to latitude of property) 

Yes  

Is the property in an area with acceptable average monthly 
sunlight levels? 

Yes 

Has the roofing been replaced within the past 3-5 years? No 

Is the roof structure sufficient to hold solar panels? To be determined 

Is the property located in a state eligible for net metering?  Yes 

 

A solar feasibility analysis of the site has resulted in the building containing a more than sufficient amount of roof area for 
solar electricity generation.  The analysis through the use of National Renewable Energy Laboratory’s solar photovoltaic 
software assisted in calculating the potential electricity generated from the allocated land and roof area set for solar 
photovoltaic installment.  The allocated roof area was determined by looking at the roof and surrounding areas at a bird’s 
eye view.  Also detailed in the report are incentives and rebates that can potentially bring down the installation cost of the 
ECMs and result in a higher return on investment and quicker payback period.   

The approach taken in the solar photovoltaic (PV) roof analysis begins with surveying the roof and determining areas on 
the roof where solar PV panels can potentially be installed. 

1) Conducting a preliminary sizing of solar PV panels on the roofs and on the ground and its potential electricity production 

for its first year of installment using the National Renewable Energy Laboratory (NREL) PV WATTS Software.  

2) Calculate energy and cost savings for the site as a sole proprietor of the system capable of collecting state, local, and 

federal tax credits and incentives and interconnecting and selling the renewable energy electrical production to the 

building. 

Bureau Veritas has done a preliminary study on the rooftop solar photovoltaic application at the site.   
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Solar Rooftop Photovoltaic Analysis 

 
Estimated number of panels 1,812  

Estimated kW Rating 570.70 kW 

Potential Annual kWh Produced 700,315 kW 

Percent of Current Electricity Load 87.4% 

Investment Cost $3,189,287  

Estimated Energy Cost Savings $106,979  

Payback without Incentives 29.81 Years 

Payback with All Incentives 22.06 Years 

A photovoltaic array is a linked collection of photovoltaic modules, which are in turn made of multiple interconnected solar 
cells.  The cells convert solar energy into direct current.  Modules of cells are linked together to form an array.  Most PV 
arrays use an inverter to convert the DC power produced by the modules into alternating current that can connect to existing 
AC infrastructure to power lights, motors, and other loads.   

 

http://en.wikipedia.org/wiki/Photovoltaic_module
http://en.wikipedia.org/wiki/Solar_cell
http://en.wikipedia.org/wiki/Solar_cell
http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Inverter_(electrical)
http://en.wikipedia.org/wiki/Alternating_current
http://en.wikipedia.org/wiki/Light
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1 2 .  N e t  Z e ro  Ga p  A n a l y s i s  

Net Zero Energy Analysis for Renewable and Non-Renewable Evaluated Measures 
 

Net Zero Energy Analysis 

 
    Propane No. 2 Oil Electric MMBTU 

--    (Therms / Gal) (Gal) (kWh) (MMBtu) 

(a) Existing Net Annual Energy Consumption 1,391 9,909 801,314 5,175 

(b) 
Projected First Year, Annual Energy Savings 
from Non-Renewable Energy Measures  

0 0 226,045 771 

(c) = 
(a)-(b) 

Projected Annual Consumption Post Non-
Renewable Energy Measures 

1,391 9,909 575,269 4,404 

(d) 
Projected Energy Consumption Post 
Electrification and Fossil Fuel Conversion 

-- 
 

721,779 2,463 

(e)  
Projected First Year, Annual Energy Savings 
from Renewable Energy Measures 

  
 

700,315 2389.47 

(f) = 
(d)-(e)  

Projected Energy Consumption Post Renewable 
+ Non-Renewable Energy Implementation + 
Electrification  

  

 

21,464 73 

 

Net Zero Financial Analysis 

 
Total Projected Initial Investment for Recommended 
Non-Renewable Measures 

$76,868 (in current dollars) 

Total Projected Initial Investment for Electrification $552,210 

Total Projected Initial Investment for Recommended 
Renewable Measures 

$3,189,287 

Total project initial investment $3,818,365 

 



FACILITIES CONDITION ASSESSMENT + NET ZERO ENERGY AUDIT 

HANOVER HIGH SCHOOL                                                                                                           BUREAU VERITAS PROJECT:  158531.22R000-004.379 

 

40 
   
                                                                                                                                             www.us.bureauveritas.com | p 800.733.0660 

1 3 .  R ec om m e nd e d  Op e r a t i ons  &  M a i n t e na nc e  P l a n  

The quality of the maintenance and the operation of the facility’s energy systems have a direct effect on its overall energy efficiency. 
Energy-efficiency needs to be a consideration when implementing facility modifications, equipment replacements, and general 
corrective actions.  The following is a list of activities that should be performed as part of the routine maintenance program for the 
property.  
 

Building Envelope   

  
Ensure that the building envelope has proper caulking and weather stripping. 

  
Patch holes in the building envelope with foam insulation and fire rated caulk around 
combustion vents 

  
Inspect building vents semiannually for bird infestation 

  
Inspect windows monthly for damaged panes and failed thermal seals 

  
Repair and adjust automatic door closing mechanisms as needed.  

Heating and Cooling   

  
Pilots lights on furnaces and boilers be turned off in summer 

  

All preventive maintenance should be performed on all furnaces and boilers, which would 
include cleaning of burners and heat exchanger tubes. 

  
Ensure that the combustion vents exhaust outside the conditioned space and the vent 
dampers are functional 

  
Ensure that the control valves are functioning properly before start of every season 

  
Ensure steam traps are functional before start of each heating season 

  
Ensure use of chemical treatment for boiler make up water 

  
Ensure boiler outside temperature re-set is set to 55F 

  
Ensure use of chemical treatment for Colling tower water to prevent corrosion 

  
Ensure the duct work in unconditioned space is un-compromised and well insulated 

  
Duct cleaning is recommended every 10 years. This should include sealing of ducts 
using products similar to ‘aero-seal’  

  
Ensure use of economizer mode is functional and used 

  
Ensure that the outside air dampers actuators are operating correctly 

  
Ensure air coils in the AHU and FCA's are pressure washed annually 

  
Return vents should remain un-obstructed and be located centrally 

  
Temperature settings reduced in unoccupied areas and set points seasonally adjusted.  

  
Evaporator coils and condenser coils should be regularly cleaned to improve heat 
transfer 

  
Refrigerant pipes should be insulated with a minimum of ¾” thick Elastomeric Rubber 
Pipe Insulation 

  
Ensure refrigerant pressure is maintained in the condensers 

  

Change air filters on return vents seasonally. Use only filters with ‘Minimum Efficiency 
Rating Value’(MERV) of 8 

Central Domestic Hot Water Heater 

  
Never place gas fired water heaters adjacent to return vents so as to prevent flame roll 
outs 

  
Ensure the circulation system is on timer to reduce the losses through re-circulation 

  
Ensure all hot water pipes are insulated with fiberglass insulation at all times 

  
Replacement water heater should have Energy Factor (EF)>0.9 

  
Tank-type water heaters  flushed monthly 

Lighting Improvements 
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Utilize bi-level lighting controls in stairwells and hallways. 

  
Use LED replacement lamps 

  
Clean lighting fixture reflective surfaces and translucent covers. 

  
Ensure that timers and/or photocells are operating correctly on exterior lighting 

  
Use occupancy sensors for offices and other rooms with infrequent occupancy 

Existing Equipment and Replacements 

  
Ensure that refrigerator and freezer doors close and seal correctly  

  
Ensure kitchen and bathroom exhaust outside the building and the internal damper 
operates properly 

  
Ensure that bathroom vents exhaust out 

  
Office/ computer equipment either in the “sleep” or “off” mode when not used 

      

Key     

   Maintenance Measure is Not Applicable For the Given Facility 

   Maintenance Measure is Applicable For the Given Facility 
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1 4 .  C e r t i f i c a t i o n  

School Administrative Unit 70 (the Client) retained Bureau Veritas to perform this Facility Condition Assessment in 
connection with its continued operation of Hanover High School, 41 Lebanon Street, Hanover, New Hampshire 03755, the 
“Property”.  It is our understanding that the primary interest of the Client is to locate and evaluate materials and building 
system defects that might significantly affect the value of the property and to determine if the present Property has conditions 
that will have a significant impact on its continued operations. 

The conclusions and recommendations presented in this report are based on the brief review of the plans and records made 
available to our Project Manager during the site visit, interviews of available property management personnel and 
maintenance contractors familiar with the Property, appropriate inquiry of municipal authorities, our Project Manager’s walk-
through observations during the site visit, and our experience with similar properties. 

No testing, exploratory probing, dismantling or operating of equipment or in-depth studies were performed unless specifically 
required under the Purpose and Scope section of this report.  This assessment did not include engineering calculations to 
determine the adequacy of the Property’s original design or existing systems.  Although walk-through observations were 
performed, not all areas may have been observed (see Section 1 for specific details).  There may be defects in the Property, 
which were in areas not observed or readily accessible, may not have been visible, or were not disclosed by management 
personnel when questioned.  The report describes property conditions at the time that the observations and research were 
conducted. 

This report has been prepared on behalf of and exclusively for the use of the Client for the purpose stated within the Purpose 
and Scope section of this report.  The report, or any excerpt thereof, shall not be used by any party other than the Client or 
for any other purpose than that specifically stated in our agreement or within the Purpose and Scope section of this report 
without the express written consent of Bureau Veritas.   

Any reuse or distribution of this report without such consent shall be at the Client and the recipient’s sole risk, without liability 
to Bureau Veritas. 

 

Prepared by: Ethan Abeles, 

Project Manager 

 

Reviewed by: 

 

 Mary Venable, CEM, RA,, 
Technical Report Reviewer for 
Kaustubh Anil Chabukswar, CEM, CAP 
Program Manager 
Kaustubh.Chabukswar@bureauveritas.com 
800.733.0660 x7297512 
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1 5 .  A p pe nd i c es  

Appendix A: Photographic Record 

Appendix B: Site and Floor Plans 

Appendix C: Pre-Survey Questionnaire 

Appendix D: Accessibility Review & Photos 

Appendix E: Component Condition Report 

Appendix F: Replacement Reserves 

Appendix G:  Equipment Inventory List 

Appendix H: Lighting System Schedule 

Appendix I: Energy Conservation Measures Calculation 

Appendix J: Solar Photovoltaic Feasibility Study 

Appendix K: Energy Audit Glossary of Terms 
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Appendix A:   

P h o t o g r a p h i c  R e c o r d  
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Photographic Overview 
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1 - FRONT ELEVATION 1 
 

 

2 - FRONT ELEVATION 2 
 

 

3 - LEFT ELEVATION 
 

 

4 - REAR ELEVATION 1 
 

 

5 - REAR ELEVATION 2 
 

 

6 - RIGHT ELEVATION 
 

http://www.us.bureauveritas.com/
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7 - WOOD CHIP PLANT 
 

 

8 - PRIMARY PARKING AREA 
 

 

9 - ADDITIONAL PARKING 
 

 

10 - DRIVE AISLE 
 

 

11 - FOOTBALL FIELD 
 

 

12 - LANDSCAPING OVERVIEW 
 

http://www.us.bureauveritas.com/
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13 - POLE LIGHT 
 

 

14 - OVERVIEW OF ROOFS 
 

 

15 - OVERVIEW OF ROOFS 
 

 

16 - OIL-FIRED BOILERS 
 

 

17 - WOOD CHIP BOILER 
 

 

18 - WOOD CHIP STORAGE CONTAINER 
 

http://www.us.bureauveritas.com/
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19 - AIR HANDLER 
 

 

20 - ROOFTOP PACKAGED UNIT 
 

 

21 - BASEBOARD RADIATOR 
 

 

22 - FAN COIL UNIT 
 

 

23 - UNIT VENTILATOR 
 

 

24 - EXHAUST FANS 
 

http://www.us.bureauveritas.com/
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25 - DUCTLESS SPLIT SYSTEM 
 

 

26 - DOMESTIC STORAGE TANK 
 

 

27 - RESTROOM FIXTURES 
 

 

28 - MAIN ELECTRICAL EQUIPMENT 
 

 

29 - EMERGENCY GENERATOR 
 

 

30 - AUTOMATIC TRANSFER SWITCHES 
 

http://www.us.bureauveritas.com/
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31 - INTERIOR LIGHTING SYSTEM 
 

 

32 - EXTERIOR LIGHT FIXTURE 
 

 

33 - FIRE ALARM PANEL 
 

 

34 - FIRE ALARM SYSTEM 
 

 

35 - SECURITY/SURVEILLANCE SYSTEM 
 

 

36 - FIRE SUPPRESSION SYSTEM 
 

http://www.us.bureauveritas.com/
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37 - SPRINKLER HEAD 
 

 

38 - ELEVATOR 
 

 

39 - ELEVATOR MACHINERY 
 

 

40 - LOBBY 
 

 

41 - MAIN OFFICE 
 

 

42 - HALLWAY 
 

http://www.us.bureauveritas.com/
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43 - CAFETERIA 
 

 

44 - KITCHEN 
 

 

45 - GYMNASIUM 
 

 

46 - AUDITORIUM 
 

 

47 - LIBRARY 
 

 

48 - GUIDANCE OFFICE 
 

http://www.us.bureauveritas.com/
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49 - FAB LAB 
 

 

50 - CHORUS ROOM 
 

 

51 - MEETING ROOM 
 

 

52 - CLASSROOM 
 

 

53 - CLASSROOM 
 

 

54 - ART ROOM 
 

http://www.us.bureauveritas.com/
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55 - STEM LAB 
 

 

56 - DIGITAL ARTS  LAB 
 

 

57 - SCIENCE CLASSROOM 
 

 

58 - WEIGHT ROOM 
 

 

59 - RESTROOM 
 

 

60 - STAIRWELL 
 

 

http://www.us.bureauveritas.com/
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Appendix B:   

S i t e  a n d  F l o o r  P l a n s  

 



Site Plan 

 

 

 

 

Project Number Project Name 

 

158531.22R000-004.379 
Hanover High School 

School Administrative Unit 70 

Source On-Site Date 

Google December 21-23, 2022 

 









FACILITIES CONDITION ASSESSMENT + NET ZERO ENERGY AUDIT 
 

HANOVER HIGH SCHOOL                                                                                                          BUREAU VERITAS PROJECT:  158531.22R000-004.379 

   

 
                                                                                                                                       www.us.bureauveritas.com  |  p 800.733.0660 

Appendix C:   

P r e - S u r v e y  Q u e s t i o n n a i r e  



i:m+\v.y I
Energy & FCA Audit

Pre-Survey Questionnairer{f.fillElrrTrrrFr
This questionnaire must be completed by the property owner, the owner's designated representative, or someone
knowledgeable about the subject property. During the site visit, BV's Field Observer may ask for details associated with
selected questions. This questionnaire will be utilized as an exhibit in BV's final report.

Name of lnstitution 5pi'Lr-| ,,-> 'i:*)o ,-.,;l-*. 5-{,,.--.'t ),-. l.:. t
Name of Building: E/L,*.,v^t,,. fy',-::. 1..' -."- , Building #: I ,* ,i.-b < D-.u"t,.. J*_.-I.,,*<
Name of person completing questionnairei *t;.." , i)- , -'t *
Length of Association with the Property: S i x ''1..., - .., Phone Number: 1"4i 3 " 4.e,7 "4 

. i',i i r''

Hrrelgy $Lrslainabillly and L.onE*Tr:rm Capitai Planrrir rg

Asset Management Consulting I Bureau Veritas

t

Site lnformation
Year of Construction? Itx.l 1135' q, ?

No. of Stories? :::r.;r--::':A
a

Total Site Area? "f z5
Total Building Area? ::.;i:{Q6'tel<ro

Parking Open Parking Enclosed Parking Padly Enclosed
Parkinq

ls parking
Heated?

Parking Area? 13 r .{sle & il';i1 4-l:'i,.:1':. 'r{Oi.,'
Area Heated (%) ts,6 *a
Area Cooled (%) J^ailo ')i: I Cooling Equipment Redundancy? i'i li :'': I I :i !\r'r 't t'; ':'.), I

Total Conditioned Area (%) 2 c>aa "'r,

Primary Heating System? {-,}-."S
Secondary Heating System? d*"e oo t F{'-'t- tr:r.{c.r
lf Oil Used for Heating- Tank Capacity ! d.,botc:r:: I it.::;. o:,'l liirl',il

Primary Cooling System & Capacity? I {r,ille,- r3 u rf
Do Any HVAC Systems Use
R-11. R-12 orR-22 Refriqerants? R-"-a f"4brrl R..tto a.

Elec. NaturalGas Propane No.2 Oil LJ.E,> (h
Primary Heating Fuel?

Secondary Heating Fuel? ! U U E{ !
Domestic Water Heater Fuel? U U ! E[ EI

Buildinq OccupancvlSchedule
Facility Occupancy (avg. people ea. day) 8tr@

After Hours Facility Occupancy (avg. people /day) ig
Standard Staff Work Timing j - .-t

Maintenance Staff Hours (* '&
Number of Computers at Site TAQ "-Te!h'

Day Hours open to Public Hours open to Staff

Monday b - 9 teA "fA

Tuesday 4\AM/PM- ;*, AM/PM ,i_, AM/Phtl - _ ^t AM/Fil4

Wednesday AM/Phd - t nn*lprui r :\ qupnn - AM/PIV{

Thursday r AMIPM - -l nrrnlPnn Aht/P$t - AIV/PIM

Friday ;{.& .i ; AM/FM - Akl/Pivt

Saturday ; AtuliPM- : AtuliPg\f q AM/PM- Y ,qvpm
Sunday )

Number of Months the Facility Operates in a Year? I *" fVionths
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t,iF{i
\Ebil Energy & FCA Audit

Pre-Survey QuestionnaireffEEMIrrtrrtTFr

Estimated Percentage of Male Staff and Guests o//o

Fnergy Sustainabilily and Long;lerm Capital Planrring
Asset Management Consulting I Bureau Veritas

.J

t

u.'lrt
j'

4t

2

lnspections Date of Last
lnsp-ection

List of Any Outstanding Repairs Required

1. Elevators )/arf *zl
2. HVAC Mechanical, Electric,

Plumbing? z/u'/n*r-
',!-'*g* 

'-1.u."'--. -}"J.r,". .1 
,; cr -i r.', 'l:" r

t*{Ur.r1 e, yr-r.* I Le.q i - ".! 
r4.",,5,+'f;.rrc'.,i-

#/,

3. tife-SafetylFire? <:%/*t>
4. Roofs? !z>/ 7 4--19orl.{* *..r,.1t-3 .* B-.L{,.o 3

Key Questions Response

Major Capital lmprovements in Last 3 yrs. t q,r*}i;'-.;^+* -il,' {:' Atf',t*L.: f:. l.^'il / +,+fLlaFl'&r4r
Planned Capital Expenditure for Next Year? t

Age of the Roof? tf;F',": /a"tq3- / A*,*\
What bldg. Systems Are Responsibilities of
Tena nts? ( HVAC/Roof/l nterior/Exterior/Paving) Nfn

Unk = Unknown, NA = Not Applicable Yes No NA
Un
k

Comments

1. Are the plumbing fixtures Low Flow (Below 2.0GPM,
.6GPF)

X U ! !
2. Are there any vacant buildings or significant building

areas?
trr IJ IJ

3. Do tenants pay for utilities at leased properties? U E ! !
4. Does the owner pay for exterior site lighting electricity? DO U U U
5. Any lssues with exterior Lighting? U D{ ! U

Preventlve Maintenance of Mechanical Svstem
Systems Annual Professional Maintenance Seldom or Never Maintained

Tenant Space Heating Systems (Furnoce/Boilers/Heat

pumpsl
E U

Tenant Space Cooling Systems (Condensers/Window ACI FI tr
Domestic Water Heaters trl tr
Air Quality - Air Handling Unit - Air Filter Rating
(MERV):

MERV-/' 4 rR
Air Quality - Annual Frequency of Filter Check Choose an item. fvo"., Ll r-.o*{L c

Utilitv Meterine

Qtv Comments?

# of Elevators 'rA Il@,liclrraction
# of Electric Meters 3
# of Nat. Gas Meters erla
# of Water Meters 3
# of Backup Generator I Generator Fuel? d-Tt'; d'o-**4, T3; ,,ro.{
Does facility have 3rd party power Procurement agreement? Ycir
% of Green energy procured (Electric) %

% of Green energy procured (Natural Gas) _%
Facility generates part of energy through onsite renewable?

August 2020 Updated



Facility has onsite battery storage system? Na
Mechanical system sub-metered (boiler make-up water /humidifier)? Na
Makeup water for cooling tower metered Separately (if applicable)? lt,le
lrrigation system metered separately (if applicable)? Yrr

ffi Energy & FCA Audit
Pre-Survey Questionnairef:rlrrlfrl

ItrTrrIFr

f; ttergy -$ Lt stai nai:il ily and tr-rn g-Term Capital Flern r r i n g

Asset Management Consuliing I Bureau Veritas

3

Building Appliances
Value Additional Comments?

Percentage of Energy Star Certified Refrigerators t),i

Percentage of Refrigerators older than 8 years loc) '1i' l$ "" 16, ay'a.*r 
S

Cooking Range Type (Electric/Gas/Propane) Pa*o**g'.
Laundry System (Leased/Owned) Cr*.f*.*<{

No. of Washers .(
No. of Dryers a

Mark the column corresponding to the appropriate response. Please provide additional details in the Comments column, or
backup documentation for any Yes responses. (NA indicates 'Not Applicable", Unk indicates "Unknown')

QUESTION N Unk NA COMMENTS

ZONING, BUILDING DESIGN & LIFE SAFEW ISSUES

1
Are there any unresolved building,
fire, or zoning code issues? x

2
ls there any pending litigation
concerning the property? X

3
Are there any other significant
issues/hazards with the property? X

a3,J"r, . U6T l€rae".? 5-. I lar,,

i*t\tl'l o{ I tq I

4
Are there any unresolved
construction defects at the
property?

x

5
Has any part of the property ever
contained visible suspect mold
groMh? x

6
ls there a mold Operations and
Maintenance Plan? X

Fl** i r 4cl Sv'.n ": 
.'",n1, {. {r "r.

oo*a..\ drf:'€+.ar gi'\l'"lro Uq' hsr.;t* S ,

7
Are there any recalled fire sprinkler
heads (Star, GEM, Central, and

Omega)? x

8
Have there been indoor air quality

or mold related complaints from
tenants? X

GENERALSITE

9
Are there any problems with
erosion, storm water drainage or
areas of paving that do not drain?

x 8ru*
bc'-

**'**J+ b**i,o no..*tq {o
r*'-\tl ntr\t".

August 2020 Updated



i'{m-r
iqdl Energy & FCA Audit

Pre-Survey Questionnaire=[5.fLA.IEf:l;-rrlFr

l:nergy $ustainabilily ancl Ltxg-Ternr C:,rpiial Pitrrnir rg

Asset Marragement Consulting I Bureau Veritas

4

10
Are there any problems with the
landscape irrigation systems? x

BUILDING STRUCTURE

11
Are there any problems with
foundations or structures? x

12
ls there any water infiltration in

basements or crawl spaces? X

13
Has a termite/wood boring insect
inspection been performed within
the last year? x

BUILDING ENVELOPE

Mark the column corresponding to the appropriate response. Please provide additional details in the Comments column, or
backup documentation for any Yes responses. (NA indicates "Not Applicable", Unk indicates "Unknown')

QUESTION N Unk NA COMMENTS

14
Are there any wall, or window
leaks? x

15
Are there any roof leaks? x t," qe-\ r"

N*
*.03 *. * 41*o e rt.,rr.\ .

lo-+k'n o,F' *U",'.1 *"o"te

16
ls the roofing covered by a
warranty or bond? x

17
Are there any poorly insulated
areas? *

18
ls Fire Retardant Treated (FRT)
plywood used? X

19
ls exterior insulation and finish
system (EIFS) or a synthetic
stucco finish used?

X
F(}S*. f\ra"dr r.u f*..

BUILDING HVAC AND ELECTRICAL

20
Are there any leaks or pressure
problems with natural gas service? X

21
Does any part of the electrical
system use aluminum wiring? x

22
Do Commercial units have less
than 200-Amp service? )

23
Are there any problems with the
utilities, such as inadequate
capacities?

It
ADA

25
Has the management previously

completed an ADA review? x Bor l*{, * 1 'F*e +-to rro{',rl* Sel* }
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ffi Energy & FCA Audit
Pre-Survey Questionnairerirrr:rt$r

ll.:l:rrlr.r

Energy Sustainability and Long-Term Capiial Planrring
Asset Management Consulting I Bureau Veritas

5

26
Have any ADA improvements
been made to the property? x e*t"t'*1 \.* *t-,',* IGc)?

27
Does a Barrier Removal Plan exist
for the property? X

28
Has the Barrier Removal Plan

been approved by an arms-length
third party?

7(

Mark the column corresponding to the appropriate response. Please provide additional details in the Comments column, or
backup documentation for any Yes responses. (NA indicates "Nof Applicable", Unk indicates "Unknown')

QUESTION N Unk NA COMMENTS

29
Has building ownership or
management received any ADA
related complaints? X

30
Does elevator equipment require
upgrades to meet ADA standards? X

31
ls the property served by private
waterwell? x

32
ls the property served by a private

septic system or other waste
treatment systems? x

33
ls polybutylene piping used?

x

34
Are there any plumbing leaks or
water pressure problems? x

1

2.
3.

Ye
S

N

o
N/A Additional Comments?

Access to All Mechanical Spaces IT u tr
Access to Roof/Attic Space tr tr U

Access to Building As-Built Drawings tr U IJ
Site plan with bldg., roads, parking and other features g U IJ

Access lo lasl12124 Months Common Area Utility Data U IJ
Contact Details of Mech, Elevator, Roof, Fire

Contractors:
V U U

Previous reports pertaining to the physical condition of
property.

D1t tr

ADA survey and status of improvements implemented ! U Dg
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Current / pending litigation related to property condition tf, a EI
Any brochures or marketing information ! U a

Appraisal, either current or previously prepared EI U U
Summary of Projects executed in last 5 years IE U U

ffi) Energy & FCA Audit
Pre-Survey Questionnairefirrrftllr

lnnrrulsr

Energy Sustainability and Long-Terrn Capital Planning
Asset Management Consulting I Bureau Veritas

4-rV^xt
Signature of'person lnterfriewed or completing form Date

7

6
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Appendix D:   

A c c e s s i b i l i t y  R e v i e w  a n d  P h o t o s  



Visual Survey - 2010 ADA Standards for Accessible Design

Major Issues
(ADA study 

recommended)

Moderate Issues
(ADA study 

recommended)
Minor IssuesCategory

Hanover High School: Accessibility Issues

Parking

Exterior Accessible Route

Building Entrances

Interior Accessible Route

Elevators

Public Restrooms

Kitchens/Kitchenettes NA

Playgrounds & Swimming 
Pools NA

Other NA

Hospitality NA

None*

*be cognizant that if the “None” box is checked that does not guarantee full compliance; this study is limited in nature

Facility History & Interview

Yes No UnkQuestion Comments

Has an accessibility study been previously 
performed? If so, when?

Have any ADA improvements been made to 
the property since original construction? 
Describe.

Has building management reported any 
accessibility-based complaints or litigation?

1

2

3

Property Name: Hanover High School

BV Project Number: 158531.22R000-004.379



Hanover High School:  Photographic Overview

OVERVIEW OF ACCESSIBLE PARKING AREA CLOSE-UP OF STALL 

ACCESSIBLE RAMP ACCESSIBLE PATH

MAIN ENTRANCE ADDITIONAL ENTRANCE



Hanover High School:  Photographic Overview

ACCESSIBLE INTERIOR RAMP ACCESSIBLE INTERIOR PATH

LOBBY LOOKING AT CABS IN-CAB CONTROLS

TOILET STALL OVERVIEW SINK, FAUCET HANDLES AND ACCESSORIES
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Appendix E:   

C o m p o n e n t  C o n d i t i o n  R e p o r t  
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Appendix H:   

L i g h t i n g  S y s t e m  S c h e d u l e  
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Appendix I :   

E n e r g y  C o n s e r v a t i o n  M e a s u r e s  C a l c u l a t i o n  

 



Current Type of Lamp: (Select) F44T8 F42T8 F43T8 F41T8 F43T5-HO F42T5 -

Current Annual Avg Hrs of Operation: 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs hrs

Existing Number of Fixtures: 606 358 49 10 60 297 0

Proposed Lamp Replacement: (Select) F44LED F42LED F43LED F41LED F43T5LED-HO F42T5LED -

Proposed Annual Avg. Hours of Operation 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs 4,732 hrs hrs

Proposed Number of Fixtures: 606 358 49 10 60 297 0

Proposed Lighting Control: (Select) Light Switch Light Switch Light Switch Light Switch Light Switch Light Switch Light Switch

No. of Lighting Controls: 46 Qty 28 Qty 8 Qty 1 Qty 5 Qty 16 Qty 0 Qty

Estimated Annual  Energy Savings 120,439 kWh 40,657 kWh 8,973 kWh 639 kWh 24,275 kWh 42,162 kWh 0 kWh

Are The Ballast's Being Replaced: (Select) No No No No No No No

Estimated Material Cost: $9,696 $ $2,864 $ $588 $ $40 $ $1,440 $ $5,120 $ $0 $

Estimated Labor Cost: $8,732 $ $2,579 $ $530 $ $36 $ $648 $ $2,140 $ $0 $

Total Installation Cost: $18,428 $ $5,443 $ $1,118 $ $76 $ $2,088 $ $7,260 $ $0 $

Estimated Total Material Cost: $19,748 $$ Estimated Total Labor Cost: $21,049 Total kWh Saving 237,146 kWh

Electric Rate: $0.15 $$ Total Initial Investment For Retrofit $40,797 Estimated Annual O&M Cost Savings $2,482

Estimated Annual Cost Savings $38,708
Simple Pay back Period 1.05 Yrs Type of Recommendation Capital Cost ECM Recommendation

ECM DESCRIPTION:

SUMMARY:
Initial Investment: $40,797 Simple Payback: 1.05 Years
Annual Cost Savings: $38,708

Energy Saving Calculation

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED 
AND CONFIDENTIAL BY ALL PARTIES PRIVY.

Fluorescent lighting is recommended for areas where color sensitivity is an important criterion (e.g., offices or small parts assembly rooms). Fluorescent tubes are currently available that produce 
a higher light output (more lumens per watt) than standard fluorescent tubes. There are efficient 40-watt lamps that produce 8% to 10% more light than standard lamps. The 34-watt fluorescent 
tubes use 15% less power than standard lamps, while producing about 8% less light. Since the human eye responds to light exponen-tially, rather than linearly, the difference is often 
unnoticeable. "T8" fluorescent lamps use only 32 watts, but existing fixtures must be replaced. Therefore, BV recommends retrofitting all the existing fixtures with new 17.5W LED Tube lamps. 
The LED tubes provide a 180 degree light dispersal, and can be retrofitted in the existing ligt fixture. The LED tubes are rated at 50,000 hrs as compared to 20,000 to 30,000 hrs ratings for 
conventional fluorescent lamps
It is important to replace all lamps when re-lamping a fluorescent fixture, never mix energy-efficient and standard lamps with the same ballast. Ensure that the fluorescent ballast is compatible 
with the energy-efficient lamps.  It must be noted that when switching from T-12 magnetic ballast to T8 lamps, the ballasts should be replaced with instant start electrical ballast. Also it should be 
noted that when installing an occupancy sensor/motion sensor, rapid start electronic ballast should be used.

Proposed Lighting System

Property of BV, All Rights Reserved

UIC Replace Existing Linear Fluorescent Lamps
EAL2-S Location: Throughout School

Throughout Throughout Throughout Throughout Throughout

Existing Lighting System

Throughout Stairwell- BiLevel 
Lighting

Attributes: Replace 606x F44T8 with F44LED; Replace 358x F42T8 with F42LED; Replace 49x F43T8 with F43LED; Replace 10x F41T8 with F41LED; Replace 60x F43T5-HO with F43T5LED-HO; Replace 297x F42T5 
with F42T5LED



Existing Lamp & Fixture Type

ShoeBox Parking 
Lights-400W

Flood Lights:-
250W

- - - - - -

Fixture Mounting Height 26 - 30 ft 15 - 20 ft

Proposed Replacement Type: LED LED LED LED LED LED LED LED

Number of Lamps to Be Replaced : 12 1

Current Annual Avg Hrs of Operation: 4,380 hrs 4,380 hrs hrs hrs hrs hrs hrs hrs

Proposed Annual Avg. Hours of Operation 4,380 hrs 4,380 hrs hrs hrs hrs hrs hrs hrs

Proposed Replacement: 150Watt 50Watt - - - - - -

Proposed Lighting Control: (Select) Light Switch Light Switch Light Switch Light Switch Light Switch Light Switch Light Switch Light Switch

No. of Lighting Controls: 0 Qty 0 Qty 0 Qty 0 Qty 0 Qty 0 Qty 0 Qty 0 Qty

Estimated Annual  Energy Savings 13,140 kWh 876 kWh 0 kWh 0 kWh 0 kWh 0 kWh 0 kWh 0 kWh

Total labor Cost $3,361 $$ $261 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$
(Includes Bucket Truck Fees if Applicable)

Estimated Material Cost: $2,520 $$ $63 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$

Cost For Retrofit $5,881 $$ $324 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$ $0 $$

Total Initial Investment For Retrofit $6,205 $ Total kWh Saving 14,016 Electric Rate: $0.15 $ Energy Cost Savings: $2,141 $

Total O&M Savings: $1,058 $ Total Cost Savings: $3,199 Simple Pay back Period 1.94 Yrs

Type of Recommendation

ECM Description:

SUMMARY;
Initial Investment: $6,205 Annual Cost Savings: $3,199 Simple Payback Period: 1.94 Yrs

Property of BV, All Rights Reserved

UIC Replace High Intensity Discharge Lamps With LED
Location:  SiteEAL9-S

Pole lights Pole lights

Exterior and site lighting at the site is currently provided by High Intensity Discharge (HID) lighting. Significant savings can be achieved in terms of energy usage as well as in life-cycle performance terms with more energy efficient 
lighting technologies like Light Emitting Diodes (LED) and induction lighting. Induction and LED lighting with dimmable controls and no re-strike delay capabilities can be easily tied into a building management controls and/or photo-
sensor controls to reduce light output and energy consumption. Apply that over ten years plus reduced replacement costs compared to HID lamps and it makes sense to go with LED/induction lighting.

The LED lights are rated 100,000hrs after which the illumination levels drop below 70%. LED’s are gaining more popularity and acceptance over the time and are considered ideal replacement for parking and street lightings along 
with site illumination lights. The new LED lights consume less than a third of the power as consumed by the HID and last up to five times longer, in addition to this the LED’s can be easily dimmed as per the requirement. 

Capital Cost ECM Recommendation

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL 
PARTIES PRIVY.

Attributes: Replace 12x ShoeBox Parking Lights-400W with 150Watt LED; Replace 1x Flood Lights:-250W with 50Watt LED



Property of BV, All Rights Reserved

Number of Males 400
Number of Females 400

Number of Occupied Days Per Week (Max 7) 5
Number of Occupied Weeks/Year (Max 52) 44

Number of Urinals To  Be Retrofitted 19
Number of Water Closets To Be Retrofitted 4
No. of Water Closets With Separate Flush Tank 0
(Typical Residential Type)

Estimated Restroom Usage/Individual/Day 3 (Select)
Default is 4 Uses/Day For Residential/Office

Do you want to make any changes to the Urinals? Yes

Estimated Existing Use of Urinal/Day/Man 80%
Existing Gallons Per Flush Ratings For Urinal Flushes 1.00 GPF
Proposed Urinal
GPF of Proposed Urinal Flush Valve** 0.125 GPF
**(1992 EpACT Energy Act Mandates 1.0GPF Max on Urinals)

Tankless Water Closets
Do you want to make any changes to the Water Closets? No

Existing Gallons Per Flush Ratings For Water Closet Flushes 0.00 GPF

Are The Existing Water Closet Being Replaced? No
(If No; Then Only The Flush Valve Would Be Replaced With Dual Flush Retrofit Kit)

No. of Tankless Water Closets 4

GPF of Proposed Dual Flush- Water Closet Valve* Solid Waste (20%) 0.00 GPF
*(Federal Law Requires All Flushes Not To Exceed 1.6 GPF) Liquid Waste (80%) 0.00 GPF

Estimated Annual Water Savings From Male Users 0.00 kGal

Estimated Annual Water Savings From Female Users 0.00 kGal

Water Savings Calculation
Water Savings By The Use of Low Flow Water Closet Flush Valves/Yr 0.00 kgal

Water Savings By The Use of Low Flow Urinal Flush Valves/ Yr 184.80 kgal

Total Annual Water Savings in kgal 184.80 kgal

Cost Savings Calculations

Enter Water Tariff Rate ($/1000Gal) $32.89

Estimated Cost Savings From Water $6,079

Estimated Cost of Retrofit

Material Cost for Low Flow Urinal(s) $2,824
Labor Cost for Installing New Urinal(s) $17,015

Material Cost For Replacing Existing Flush Valves With Low Flow - Dual Flush Valves $0
Labor Cost For Water Closet $0
(Up For Liquid Waste And Down For Solid Waste)

Estimated Total Cost For Retrofit $19,839

Simple Pay Back Period 3.26 Yrs

Type of Recommendation

ECM EXPLANATION:

SUMMARY:
Initial Investment: $19,839 Simple Payback Period: 3.26 Yrs
Annual Cost Savings: $6,079

The highest water utilization at any home/office occurs in the restrooms. It is estimated that on an 
average a normal human being uses the restroom at least four times a day. Keeping with the global 
water conservation objectives, federal law prohibits use of any new water closet flushes over 1.6 
GPF. At the same time the ‘1992 EpACT’ mandates all new Urinals to have a maximum 1.0 GPF 
flush valves on urinals. 

0.125 GPF -Wall Mount

Attribute: Replace 19x; 1GPF urinals with 0.125 GPF -Wall Mount urinal and 

In case the property doesn’t wish to replace the entire water closet fixtures, BV recommends 
retrofitting all the tankless water closet flush fixtures with new dual flush fixtures that would result in a 
30% water savings per flush for liquid wastes, while retaining the same flush rate for solid wastes.

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL 
“TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES 
PRIVY.

UIC

EAP4

ECM FOR DETERMINING WATER SAVINGS IN COMMERCIAL PROPERTIES

Urinal Water Savings

Water Closet Water Savings

Water & Cost  Saving Calculations

Capital Cost ECM Recommendation

Install Low Flow Tankless Restroom Fixtures
Location:

BV recommends replacing all urinals above 1.0 GPF with a new 0.5 GPF or lesser urinals. At the 
same time BV also recommends replacing all the water closets having a GPF rating of 1.6  and over 
with low flow water closet fixtures equipped with dual flush valves.
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Solar PV Layout - Building 
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Solar PV Layout - Carports South 
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Solar PV Layout – Carports @ Track 
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Solar PV Layout – Soccer North 

 

 
 

 

 

Project Number Project Name 

 

158531.22R000-004.379 Hanover High School 

Source  

NREL Onsite Date:  December 21-23, 
2022 

  



 

 

 

HANOVER HIGH SCHOOL                                                                                                        BUREAU VERITAS PROJECT:  158531.22R000-004.379 

 
 

  www.us.bureauveritas.com | p 800.733.0660  

 

  



 

 

 

HANOVER HIGH SCHOOL                                                                                                        BUREAU VERITAS PROJECT:  158531.22R000-004.379 

 
 

  www.us.bureauveritas.com | p 800.733.0660  

Solar PV Layout – Soccer West 
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Glossary of Terms and Acronyms 

 

ECM – Energy Conservation Measures are projects recommended to reduce energy consumption.  These can be No/Low 
cost items implemented as part of routine maintenance or Capital Cost items to be implemented as a capital improvement 
project. 

Initial Investment – The estimated cost of implementing an ECM project.  Estimates typically are based on R.S. Means 
Construction cost data and Industry Standards. 

Annual Energy Savings – The reduction in energy consumption attributable to the implementation of a particular ECM.  
These savings values do not include the interactive effects of other ECMs. 

Cost Savings – The expected reduction in utility or energy costs achieved through the corresponding reduction in energy 
consumption by implementation of an ECM. 

Simple Payback Period –The number of years required for the cumulative value of energy or water cost savings less future 
non-fuel or non-water costs to equal the investment costs of the building energy or water system, without consideration of 
discount rates. 

EUL – Expected Useful Life is the estimated lifespan of a typical piece of equipment based on industry accepted standards. 

RUL – Remaining Useful Life is the EUL minus the effective age of the equipment and reflects the estimated number of 
operating years remaining for the item. 

SIR - The savings-to-investment ratio is the ratio of the present value savings to the present value costs of an energy or 
water conservation measure.   The numerator of the ratio is the present value of net savings in energy or water and non-
fuel or non-water operation and maintenance costs attributable to the proposed energy or water conservation measure.  
The denominator of the ratio is the present value of the net increase in investment and replacement costs less salvage 
value attributable to the proposed energy or water conservation measure.  It is recommended that energy-efficiency 
recommendations be based on a calculated SIR, with larger SIRs receiving a higher priority.  A project typically is 
recommended only if the SIR is greater than or equal to 1.0, unless other factors outweigh the financial benefit. 

Life Cycle Cost - The sum of the present values of (a) Investment costs, less salvage values at the end of the study period; 
(b) Non-fuel operation and maintenance costs: (c) Replacement costs less salvage costs of replaced building systems; and 
(d) Energy and/or water costs. 

Life Cycle Savings – The sum of the estimated annual cost savings over the EUL of the recommended ECM, expressed in 
present value dollars. 

Building Site Energy Use Intensity - The sum of the total site energy use in thousands of Btu per unit of gross building area.  
Site energy accounts for all energy consumed at the building location only not the energy consumed during generation and 
transmission of the energy to the site. 

Building Source Energy Use Intensity – The sum of the total source energy use in thousands of Btu per unit of gross building 
area.  Source energy is the energy consumed during generation and transmission in supplying the energy to your site.  

Building Cost Intensity - This metric is the sum of all energy use costs in dollars per unit of gross building area. 

Greenhouse Gas Emissions - Although there are numerous gases that are classified as contributors to the total for 
Greenhouse Emissions, the scope of this energy audit focuses on carbon dioxide (CO2).  Carbon dioxide enters the 
atmosphere through the burning of fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and also 
as a result of other chemical reactions (e.g., manufacture of cement). 




