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Project Narrative

The goal from the outset of the planning of the Neptune Midtown Community Elementary School project was
to design a High Performance school that would create an environment to enhance learning. In keeping with
the standards established by then—Governor McGreevy’s Executive Order 24, and the emerging design
practices of the New Jersey Schools Development Authority, the District sought to create the best possible
environment for student learning. Obtaining LEED™ certification was considered the best means to ensure this
goal.

The initial measure of success focused on energy efficiency and indoor environmental quality. However, the
programming and conceptual design phases were characterized by a deep interactive design charrette process
between the District, the State and the design professionals charged with development, resulting in a wider
range of sustainable ideas being explored.

As a result, the school’s design shifted to become a “living textbook” so it’s very features would offer
environmental education to its students and the community at large. Visible elements such as sunshades, a
30kW solar photovoltaic array and a rooftop garden offer ample opportunity for lessons, with more subtle
sustainable features such as underfloor air delivery of heating and cooling left exposed to show the system in
action. Similarly, waterless urinals and a composting toilet bring lessons of water conservation into typical
building functions. Recycled and reused materials are identified with signage and information about their
reduced impact on the carbon footprint.

The crowning achievement of the District in sustainability education has been the advent of environmental
curriculum as a part of its science program. Integrating the lessons of the building into the students’ learning
process has formalized and strengthened their identification with High Performance ideals. The District
employs a “live event” learning model, which incorporates out of the classroom curriculum activities
conducted throughout the buildings many learning spaces, including Midtown’s rooftop garden. Live event
learning enables the District’'s educators to connect the student’s experience with real-time lessons in
sustainability. A visionary superintendent has joined forces with the dynamic environmental science instructor
to guide students in lessons that connect them to their environment and the broader community. Lessons
focus on the five areas of LEED™ design, including hands-on exploration of sustainable site use: water
conversation: energy conversation and efficiency: the use of recycled and regional materials and resources:
and the creation and maintenance of a healthy indoor environment.

Project Team Members

Neptune Township Board of Education— Owner

SSP Architectural Group— Architects

Gilbane Building Company-Construction Manager

Turner Construction Company— General Contractor

SED Design-Landscape Architects

Concord Engineering Group— HVAC Engineer/Commissioning Agent
7group— LEED/Energy Consultants

The Midtown area has traditionally functioned as an important neighborhood center within greater Neptune
Township, providing a focal point for community and economic activities. Midtown’s established circulation
network, infrastructure and neighborhoods represent some the Township’s oldest developed areas, many of
which were in need of revitalization and expanded community services.

In 2002, a Smart Growth Community School Planning Grant provided the incentive and opportunity for the
Township to foster partnerships and strategies to site and develop school facilities that would serve a wide
range of community need. This dovetailed with the objectives of the Master Plan for Neptune, which had a
focus on the development of a new Community School that would act as a catalyst for community
reinvestment, serve as a source of community pride, and provide essential community services for all Township
residents.

The Township’s ability to promote coordination of the goals and objectives of many local agencies was at the
heart of Smart Growth principles, and fostered a collaborative effort between the Neptune Township Board of
Education, the Neptune Township Council, Township Planning Board and Midtown Neighborhood
Empowerment Council.

As its name implies, a goal of the Neptune Midtown Community Elementary School was to engage the
surrounding community. The facility was thus planned as the anchor of the Midtown Neighborhood Master
Plan. Completed in September 2008, it has adhered to the following goals for the entire neighborhood:

|t has established a centrally located community-based elementary school that has transformed a thirty
year old unimproved vacant area into an attractive visual anchor for Midtown.

e|t has preserved and reinforced the existing social fabric of the neighborhood with the creation of a
Community Recreation Center, Youth Services area, Parent Resources area, Health and Wellness
Center, Community Policing Center and Intergenerational Tutoring Center.

e|lt has encouraged attractive, functional and context—sensitive infill development with a focus on
sustainable site use that minimizes stormwater runoff within an attractive, park like setting.

|t has fostered efficient traffic and pedestrian circulation in the heavily trafficked area bounded by four
key roadways — Route 33, Memorial Drive, Atkins Avenue and Embury Avenue.

eIt has embodied the goals and objectives of the Neighborhood Empowerment Plan (NEP).
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View of main entrance looking northeast. Double exterior shading devices on
the southern elevation to control any direct solar penetration.

View of the native plant arboretum natural area looking west. This feature
spans the entire area between the building and the main roadway. The area
includes a path to allow occupants and visitors access to the site.

View of the southwest corner of the building looking southeast.

View of the northern side of the classroom wing looking southeast.




Project Images

View of a typical classroom. Under floor air system, daylighting and lighting
controls , installed.

View of the green roof/garden area.

The gymnasium used Kalwall panels to provide daylight.

Photovoltaic panels installed over the cafeteria.
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Energy Performance Data

Building Performance Summary

The Midtown Community Elementary School

Intreduction

The following report compares the actual energy performance of The Midtown Community Elementary School to the predicted
performance of the energy model developed for the LS. Green Building Council's (USGBC's) Leadership in Energy and Environmental Design
[LEED} rating system. The energy performance is also evaluated using a national database of similar buildings' energy consumption, and a
reference elementary school. The purposes of these comparisons are to gauge whether the building is performing as well as predicted, and
to identify any obviouws problems or potential areas of improvement early on. It is important to exerdse caution when making comparisons
between a modeled prediction and actual performance due to the significant number of assumptions made during the modeling process
which may not be consistent with the constructed and operating building. A direct comparison is most appropriate when the energy models
have been calibrated to the actual building’s instlled equipment and operating parametars. Since the energy models for this project have
not been calibrated, direct comparisons have only been made to evaluate the general trends of energy use and reveal potential
opportunities for improvemsnits.

Building Performance Summary

The Midtown Community Elementary School

Predicted Energy Performance

The following figuras summarize the predicted performance of the enargy models developed for the U.S. Green Building Council's [USGEC's)
Leadership in Energy and Environmental Design (LEED) rating system. Results for both the proposed [as-designed building] and baseline
[code compliant building] energy models are included. These are also compared to a similar building classification using the U5 EPA's Energy
Star Target Finder program. Target Finder is a program that scores commercial building energy consumption relative to the range of similar
buildings' energy use nationwide, adjusting for weather vanations and basic operating conditions of each building. Target Finder scores,
which range from 1 (wiorst) to 100 [best), represent the percentage of existing buildings that perform less efficiently than the rated building.
The databasa usad by Target Finder is the LS. Department of Enargy’s Commercial Building Energy Consumption Survey (CBECS). By
entering a few of the project’s facility characteristics (i.e. location of project, building type, area, cocupancy levels, and hours of oparation),
the CBECS data can be accessed and normalized. The normalized data is then ranked on a scale of 1-100.

The energy models predicted that the proposed building would use 47.0% less energy (46.1% less energy cost] than a code compliant
baseline building. The proposad model's Target Finder rating using the kK-12 School category is 65, which means that the building is
predictad to perform in the top 35% of bulldings within this category. This equates to a 14% energy savings compared to an average (Target
Fimder 50 building in this category. The energy performance data of this average building has been included, along with data for an Enengy
star qualfied building (Target Finder 75) and the best parforming buildings in this category [Target Findar 100].

Final Modeling Resuls
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Building Performance Summary

The Midtown Community Elementary School

Actual Energy Performance - National Comparisons

Thie following figuras summarize the actual energy performance of the building using the utility data from January 2011 - December 2011.
Thie actual building has also been scored using the Energy Star Target Finder program as 3 means of benchmarking performance against a
national database. & more detailed national comparison is made against a reference school building which shows how energy use varies by
outdoor temperature. The Target Finder results show that the building's energy performance is in the top 19% of similar buildings in the
database.

2011 Udiity Data
Electricity  Eectricity Matural Gas  Natural Gas Total Energy Total
{kwhi) Cost [thenms) Cost (B’ Cost

Energy Star Target Finder Inputs for the Actual Buillding
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*Tive LIS DOE's CBECS database used in Target Finder has a limited nurber of buikding types.

Energy 5tar Target Finder Results for the Actual Building
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Building Performance Summary

The Midtown Community Elementary School

Actual Energy Performance - National Comparisons

Energy Signature Comparison

Thie following figura shows the building’s total Energy Signatura: the relationship between total energy use and outside temperature. The
light green line reprasents your building's total energy consumption as a function of monthly average temperature. This line can ba
compared to the dark green line, which represents a reference elementary school in Pennsylvania, with data taken from Energy Signatures
developed by the New Buildings Institute. The trend shows that energy use is lowest during the coldest momnths, and ncreases steadily as
temperatures increase, which is somewhat unexpected for a school in 2 predominantly heating climate. Energy use would be expected to
be lowest during the warmest months, since the building is mostly unoccupied during the summer. The comparison indicates that energy
use is much less temperature-dependent than the reference school, since the curve is relatively fiat across the entire temperature range.
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The following figure shows an estimation of the building's Energy Signature by end use. The red line astimates the natural gas consumption
for heating, which would be expected to be highest at the coldest temperatures. The blue line estimates the electriaty consurmption for
cooling, which would typically be highest at the warmest temperatures. The purple, agua, orange, and green lines estimate the electncity
consumptions for fans, pumps, electric baseloads, and gas baseloads, respectively, which would be expected to remain relatively constant
throughout the year. These estimates show that the electric baseloads (such as lighting, receptacle equipment, cooking eguipment, and
senice water heating] are the dominant energy use of the building.
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The following figure estimates the relative energy use proportions of each of the major end uses in the building. This shows that over 3/4 of
the energy use is associated with electric baseloads. This shows that any improvements made to the efficiency or operation of these
baseloads will likelty have the greatest impact. However, it may not be caused by inefliciencies with these systems, but rather the high
efficiency of the heating and cooling systems.

Heating Fans Proportion of Energy Lise by End Lise

Electric Baseload Gas Baseload
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Building Performance Summary

The Midtown Community Elementary School

Modeled vs. Predicted Performance

Up to this point the energy performance of the actual building has been analyzed independently of the pradicted parformance of the
energy madel, due to the limitations of modeling as a predictor of actual performance discussed in the introduction. The onty similar mietrc
used for both was their respective Energy Star Target Finder ratings. The following section compares the actual and modeled performance
of the building more directly. 5tll, this comparison should not be used to determine whether or not the building is performing better or
worse than predicted. It is intended to reveal those areas where the assumptions made when creating the energy model were not
representative of the actual building, as well as trends in actwal energy use that may indicate problems or improvemeant opportunities.

Maonthly Energy Comparizan

one method of comparing the as-built building to the as-designed building at a more detailed level is a monthly energy use comparison. The
following charts visualize the trends of electricity and natural gas consurnptions throughout the year as measured by the wtility companies
and as predicted by the energy model. The actual building is consistently using less electricity and gas throughout the school year than
predicted, but nearly the same energy as predicted during the summer. Energy use remains relatively steady throughout the year and does
not drop in the summer as predicted. This is likely due to an assumption made in the modeling process that the building would be largely
unoccupied during the summer, with lighting and receptade equipment turmed off, thermostats set higher, and ventiation air shut off to
miast of the building. Based on the actual energy usa it appears some or all of these conditions have not been implemented to the degres
thay were originally assumed. On average the building is using 16% less electricity than predicted, and 35% less gas.

Modeled vs. Actual Monthly Energy Use
—_— Electric {lwh) Gas [therms)
Modeled Actual Modeled Actual
| __Feb [ 156652 [ omaco | 371 | 264 |
| Apr | 136301 | 102000 | 387 | 177 |

[ auz | 115478

| bec | i@ | 116400 | 358 | 201 |
Totol 1576333 1,325400 ET= 2374

18 =
12
i
as
ae
a4
a2
a

Wyl

000
[wle ]
rle ]
rliee]
(ele ]
LoD
rhe ]
000

s sl

Building Performance Summary

The Micitown Community Elementary School

Conclusions

The Midtawn Community Elementany School building was predicted to use 47% less enargy than a building designed for minimal code
compliance. Comparisons of the actual building's energy use to similar K-12 school buildings at the national level shows a better than
average energy performance. Comparisons with a reference school indicate that energy use is lower overall, and much more consistent
throughout the ranges of temperature. & monthly comparizon with the modeled energy use also reveals lower electric and gas use during
the school year, which remains relatively steady during the summer rather than decreasing as predicted. While there may be opportunities
to reduce ensrgy use during the months when school is in session through refinements to the building automation system and operational
policies like turning off equipment overnight, the greatest potential for savings appears to be in reducing energy use over the summer. In
21011 there was virtually no difference between the electricty use during the surnmer and the rest of the year, which is unexpected if the
school is partially or fully closed during the summer. We recormmend checking the thermostat and fan schedules to confirm that
temperature settings are high and fans are set to only oycle as nesded, and verifying that all lights and receptacle equipment are turned off
im the areas of the building that are unocoupied in the summer. Despite these potential opportunities for improvements, the building is
performing very well averall.

Appendix: January 2011 - December 2011 Utifity Data
The following tables provide the actual utility data which was used in the previous analyses.

Blectric Utility Data
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Additional Information

Yes 7 Mo
Neptune Township Community School I EA Materials & Resources 13 Points
Prereq 1 Storage & Collection of Recyclables Required

N | Credit 1.1  Building Reuse, Maintain 75% of Existing Shell 1
Credit 1.2 Building Reuse, Maintain 100% of Shell 1
N | Credit 1.3 Building Reuse. Maintain 100% Shell & 50% Mon-Shell 1
Credit 2.1 Construction Waste Management, Divert 30% 1

LEED V2.0/2.1/2.2 Checklist

z

E

Y Credit 2.2 Construction Waste Management, Divert 75% 1
“ Prereq1  Ercslon & Sedimentation Control Required N | Credit3.1  Resource Reuse, Specify 5% 1
¥ Credit1  Site Selection 1 N | Credit3.2 Resource Reuse, Specify 10% 1
i Credit2  Urban Redevelopmant 1 ¥ Credit41  Recycled Content, Specify 5% i
¥ Credit3  Brownfeld Redevelopment 1 - Crecit42  Recycled Confent Specfy 10% "
¥ Credit4.1  Afternative Transportation, Pubiic Transportation Access 1 Y Credit5.1 LocallRegional Materials, 20% Manufactured Locally 1
¥ Creditd 2 amemative Transporiation. Bicycs Storage & Changing Rooms 1 Y Credit5.2 LocallRegional Materials, of 20% Above, 50% Harvested Locally |
¥ Credit4.3  ARermative Transporiation, Atematve Fuel Refusing Stations 1 B kit i i A 5 i
¥ Creditd 4  AMemnative Transporiation, Parking Capacity 1 N | Credit 7 Certified Wood 1
M |Credits.1 Reduced 5iie Disturbance, Frotect or Restore Open Space 1
¥ Credits2? Rsducsd Site Disturbancs, Development Footprint 1
¥ Credits.1  Stormwster Management, Rate or Cuantty 1
¥ Credits.2 Stormwatsr Management, Treatment 1
¥ Credit7.1  Lanoscape & Exterior Design to Reduce Heat tlands, Non-Root 1 = i A R s i
o Credit7.2  Landscape & Exterior Dasign to Reducs Heat kslands, Roof 1 Prereq2  Environmental Tobacco Smoke (ETS) Control Requirsd
Y Credit & Light Pollution Reducticn 1 ¥ Credit 1 Carbon Dioxide (CO- ) Monitoring i
Y Credit 2 Increase Ventilation Effectiveness 1
f T N | Credit3.1 Construction IAQ Management Plan, During Constructian 1
4 Ll Water Efficienc; N |Credit3.2  Construction IAQ Management Plan, Befors Occupancy 1
Y Credit4.1  Low-Emitting Materials, Adhesives & Sealants 1
¥ Credit1.1  water Emcient Landscaping, Reduce by 50% 1 - Credit42 Low Emilling Maferials, Paints :
¥ Credit1.2  water EMclent Landscaping, Mo Patable Use or Mo Imigation 1 - PN P, A 1
N |Credit2  innovative Wastewater Technalogles 1 N | Credit44  Low-Emitting Materials, Composite Waod 1
"' Creditd.1  Waber Uss Reduction, 20% Reduction 1 ¥ Credit5  Indoor Chemical & Pollutant Source Control 1
¥ Creait3z  water Uss Reduction, 30% Reducton 1 = R Gl s P .
Y Credité2 Controllability of Systems, Non-Ferimatar 1
o™ . Y Credit7.1  Thermal Comfort. Comply with ASHRAE 55-1202 1
v k7T Ry st sk Mg S ,
Y Credit®.1  Daylight & Views, Daylight 75% of Spaces 1
Frereq i Fundamental Bullding Systema Commissloning Required Y M | Credit82  Daylight & Views, Views for B0% of Spaces 1
Prereq2  Minimum Energy Perfommance Required
Frereq3  CFC Reduction in HYACER Equipment Required
¥ Credit11  Ophmizs Energy Parformancs, 20% New J 10% Existing 2 e
¥ Credit12 Oplimize Energy Parformanes, 30% New | 20% Exlsting 2
i Credit1.3  Oplimize Energy Performance. 40% New / 30% Existing z ¥ Credit 1.1 Innovation in Design: Graen Building Demanstration 1
K Credit14 Oplimirs Energy Perlormance. S0% New / 40% Exsiing 2 ¥ Credit 1.2 Innovation in Design: Exemplary Performance MRod 1
i Credit1.5  Oplimize Energy Performance, £0% New / 0% Existing 2 Y Credit1.3  Innovation in Design: Blended Cement i
hd Credit2.1  Renewabile Enargy, 2.5% 1 Y Credit 14  Innovation in Design: Exemplary Performance MRS |
N |Credit22 Rsnewable Energy. 7.5% 1 Y CreditZ  LEED™ Accredited Professional 1
M |Creditz3 Renewable Energy, 12.5% 1
M |Credits  Addtional Commissioning 1 e s g
| Sreallé zons Deplation !
M |Creats — Msasursment & vermcation 1
i Credité  Grean Powar 1 Certified 2832 points  Silver 3238 points Gold 32-51 pints  Platinum 52-50 paints
U S Green Buldng Cound] Jamry B, 2008 Prepared by 7 Groug, LLC U S Green Building Couneil January 2, 2008 Prepared by T Group, LLG
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