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Executive
Summary

A post-occupancy survey is a process by which the results of a project are compared against the project’s original goals.  There are 

many metrics that are analyzed: budgetary performance, schedule, ongoing operating costs, and the satisfaction of the building’s users, 

Building Level Planning Committee.  The detailed reports from those surveys can be found in the appendix of this report.  Arlington Public 

Schools performs post-occupancy surveys and reports on all its major capital projects.

There are many key project successes worth highlighting:

• 

• The building itself is successfully used as a teaching tool. 

• 

• 

• The school has been nationally recognized for both sustainability and for its innovative teaching and learning environment. 

• More areas for student display and pinup in the corridors and public spaces.

• 

• 

• Better acoustical separation between common areas and classrooms.

• Better contractor performance to ensure that all parts of the building are fully functional on opening day.

learning, and achieved net zero energy status with no increase to the original budget.
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Occupant
Survey

BLPC Survey Results

Everyone surveyed felt that the spaces turned out as envisioned and eighty percent agreed that the building came out as expected.  

resource for the community, and contributes to teaching, learning, and environmental stewardship. They also agreed that the school 

contributed to productivity in teachers and to the general health, positive attitude, and behavior of the students. 
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of Discovery Elementary and the design of its spaces.  Everyone 

agreed that the school design contributed to collaboration, 

teaching and learning.  They agreed that the design enhanced 

engagement with the outdoors and fostered environmental 

stewardship.   The majority of the teachers also agreed that the 

design met the project health goals by promoting physical activity 

and  positive attitudes in students.    

school.  Eighty-eight percent reported satisfaction with the design 

of their classroom and agreed that the school building supported 

teaching needs and needs of the students.  

Commons and other public spaces.  Although 76% reported 

size of their classrooms, 74% reported dissatisfaction with the pin 

up space.  

for display of student work inside and outside of the classroom.  

of storage.  Although some commented that they would like more 

storage, the common theme was for more lockable storage. 
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Teachers noted that the sinks & water fountains are used 

activities in the classroom are listening to lessons and stories, 

working as individuals and groups, and using computers or 

technology.  Eighty-nine percent of respondents reported using 

their classrooms for physical activity or movement breaks.    

furniture and report seeing children utilizing this function.  

While the kitchenettes proved to be popular and well utilized, the 

adjacent Professional Workspaces are used weekly by just 28% of 

storage or dedicated to the extended day program.  Both the Work 

rooms and Conference rooms are used regularly.  
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the outdoor play spaces need more shade.  Several teachers stated 

survey respondents commented that they would like to get more 

training about the building.  Many of the teachers are already 

incorporating the building into their teaching and using signage, 

the dashboard and solar lab in their lessons. 
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Building as a
Teaching Tool

students opportunities to experience their world and the world’s 

Kindergarteners begin their experience in the Backyard, 

represented by a birdhouse. Students use the life-sized silhouettes 

of animals they study and may see in their daily lives to understand 

scale, as well as the basic idea of habitat. 

Virginia woods and scale representations of Virginia wildlife, all 

keyed to explanatory placards. Students learn to correlate symbols 

with meaning, further experience life-sized silhouettes, and use 

the number describing height and weight as authentic examples of 

basic numeracy. 

to movable-wall classrooms that can open to create collaborative 

promote pro-social interactions that are developmentally essential. 

the Atmosphere, where the blue sky painted areas and natural 

Blue Sky Studio and Cloud Commons areas here provide clear sight 

their own collaborative workspaces as they move from “lower” to 

“upper” elementary, again impossible without a school built as a 

teaching tool. 
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the Solar System, as they delve deeply into curricular content that 

explores the natural and physical laws of their larger worlds. This 

includes studying circuits and how electricity travels, including 

outdoor Solar Lab, students in these two areas can step out into 

the world and see into space, as well as harness its power with 

student-controlled solar cells. 

The Energy Dashboard is available in the cloud, but a large multi-

touch display in this environment once again turns a wall into a 

learning experience. Both the Solar Lab and Energy Dashboard 

including the unit on light. The Energy Dashboard is also available 

at the entrance of the building, is used in September, December, 

changes in the solar calendar and how those changes play out in 

changes to the seasons and weather. In addition, this supports the 

math curriculum, as measurements of sun elevation and azimuth 

reinforce student understanding of angles and circles. 

their unit on weathering, erosion and deposition, and how trapping 

support of our vertebrate life unit.
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Building
Performance

As demonstrated in the graph above, energy production has been 

on page 8 show that overall energy usage is even less than what 

was predicted in design.

returned to the grid. This means Discovery powered itself plus the 

The school is net-metered, meaning the meter measures 

consumption. Dominion had never before net-metered a PV array of 

credits against any net-consumption month (usually November 

current Dominion rules.

The cost per kWh for electricity at APS elementary schools is 
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from what would be spent at a typical APS elementary school of 

the same size.

The life cycle cost analysis did not justify spending additional 

construction dollars for rainwater harvesting, rather the project 

chose to maximize water conservation measures and showcase 

educational opportunities regarding water through the bio-

than the average APS elementary school. 

to the original budget. Discovery was awarded Energy Star 

School operating dollars are some of the most precious of all public 

tax dollars. Through conservation matched with on-site power 

generation, this project leveraged one of the nation’s lower bond 

borrowing rates to reduce the demands on money collected from 

an already high property tax rate – freeing this school’s operating 

funds to be used for other needs. An all-electric facility, the building 

kilowatt-to – kilowatt. In fact, the more electricity rates go up, the 
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Financials
Project Cost + Budget Summary

AMOUNT % OF BASE CONTRACT

CHANGE ORDER SUMMARY

Arlington County Department of Parks & Recreation

-$82,734

$181,272

TOTAL CHANGE ORDERS (CO #1 - #11) $1,210,388

HARD COST SUMMARY

Base Contract

(CO #1 - #11)

Total Contract (Base Contract + Total Change Orders)

Closeout Agreement (CO #12)

TOTAL HARD COST (Total Contract + Closeout Agreement + Other Closeout Costs) $33,454,449

SOFT COST SUMMARY

Project Management

TOTAL SOFT COST $9,484,118

TOTAL PROJECT COST (TOTAL HARD COST + TOTAL SOFT COST) $42,938,566

TOTAL PROJECT BUDGET $43,802,827

DELTA (TOTAL PROJECT BUDGET - TOTAL PROJECT COST) $864,261
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Awards

2018 First Place Technology Award

ASHRAE Region VII

2017 AIA COTE Top Ten Award Winner

American Institute of Architect’s Committee on the Environment

2017 Green Ribbon School

 

2017 Presidential Citation for Sustainability 

AIA|DC

 

2017 Platinum Design Award

Virginia School Boards Association

 

2017 Special Jury Recognition Award

Virginia Chapter of the Association for Learning Environments

 

2016 Project of Distinction

Association for Learning Environments

 

2016 Honor Award

AIA Central Virginia

Fall 2016 Honorable Mention

Learning By Design

 

2015 Award of Excellence

Design Arlington Awards
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Publications:

 

Architect Magazine: What It Takes to Go Net-Zero

 

Architectural Products Magazine: Health & Education

 

Architectural Record: Active Design

 

ASHRAE: Advanced Energy Design Guide for K12 School 

Buildings

 

Building Green: Why Schools Are Embracing Net-Zero Energy

 

Department of Energy: What Is a Zero Energy School?

 

‘Green Schools’

 

Green Schools Catalyst Quarterly (December 2017): How 

a School Division’s Strategic Plan Inspired a Zero Energy 

Elementary School

Green Schools National Network: Delivering High Performance 

Learning Environments and Zero Energy Schools

 

Green Schools National Network: The (Solar) Power of 

Authenticity

Green Schools National Network: Net-Zero Discovery 

Elementary School in Arlington, VA Raises the Bar for Energy 

 

High Performance Building Magazine: Discovery Elementary 

School (Forthcoming in May 2018)

 

Inside Climate News: 5,500 Schools Use Solar Power; and 

That’s Growing as Costs Fall, Study Shows

 

The Kendeda Fund: Net Zero Energy Schools Roadmap

 

The Kendeda Fund: A Wave of Net Zero Energy Schools Crests 

in the South

 

The Learning Counsel: Redesigning Your School or Classroom 

for a New Age

 

National Geographic: The Top 10 Green Buildings of 2017

 

Learning Space

 

Net Zero Buildings Magazine: Discovery Elementary 

 

Politico: 5 Buildings Designed to Make You Healthier

 

School Planning & Management: Think. Make. Do: Students at 

Discovery Elementary School SHINE as Expert Designers

The Solar Foundation: Bright Future – A Study on Solar in U.S. 

Schools 

 

SNAP Architectural News and Products: Teaching Tool: 

The Net Zero Building for a Virginia School Informs Green 

Curriculum

Science Lessons

WAMU: Arlington’s Discovery Elementary Being Built as First 

Net Zero School in Virginia

 

Washington Post: More Sunlight, Movable Walls: New Virginia 

 

WTOP: New Net-Zero Elementary School Set to Open in 

Arlington

ASCD Educational Leadership:  Fostering More Vibrant 

Schools
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“ I think what is most important about this building is that 

it allows teachers to think about how we learn and how 

students learn. Curriculum is just something the state 

gives to us and you can teach that anywhere, but with 

this space, we can really get creative, and experiment, 

and shepherd meaningful experiences for students.”

“...There are so many sustainable features that the school 

really provides an authentic learning experience for 

students. If you ask any of our 5th graders what their 

favorite project has been, hands down, they will talk 

about their sustainability research project researching 

their school building. We have many visitors coming to 

Discovery. Our 5th graders are so eager to be the tour 

guides and show off their building and talk about the 

geothermal wells and how the solar panels work. They 

are proud of their school and the knowledge they gained 

through that research experience.” 

Erin Russo 

Principal 

D i scover y  E lement ar y School 





Appendix

Survey Results

Commissioning Report
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DISCOVERY ELEMENTARY SCHOOL
FINAL BUILDING ENCLOSURE COMMISSIONING
REPORT
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INTRODUCTION

Gale Associates (GALE) has provided Building Enclosure Commissioning (BECx) services for the
Discovery Elementary School (DES) under our contract with Heery International (Heery) and
Arlington Public Schools (APS) during the construction and occupancy periods from Summer of
2014 to Fall of 2016. Gale did not perform BECx services during the design or bidding periods of
the project

The purpose of the enclosure commissioning process is to provide independent, third party
verification that the installed building enclosure systems meet or exceed the minimum
performance requirements set forth by the OPR and contract documents. The building enclosure
commissioning process for this project included review of the installed building enclosure systems
with regards to the manufacturer’s recommendations, the design requirements, and minimum
acceptable industry standards. This report summarizes Gale’s findings during the commissioning
process; the tasks and various testing procedures performed; and any outstanding issues for
future consideration by APS.

BACKGROUND INFORMATION

Discovery Elementary School is a new school facility located in Arlington, Virginia on shared
property at the Williamsburg Middle School site. The building was designed to be a “net zero
energy” building, with stringent performance standards related to the building enclosure. As such
commissioning was performed on the enclosure to ensure that the performance requirements
established during the design weremet. Formal communication and documentation of BECx team
members, onsite observations, and performance tests were utilized as part of the commissioning
process. The enclosure systems which were commissioned were as follows: air barrier,
fenestrations, cladding systems, and roofing systems.

The general focus of the BECx process during the Construction Phase was to verify that the
building enclosure systems and assemblies were installed in a manner that would achieve the
Owner’s Project Requirements (OPR). Since there was no formal OPR developed for the project,
other than the goal of net zero energy usage, the requirements delineated in the Project Manual
were considered the final metric for verification purposes.

IDENTIFICATION OF BECX TEAM, ROLES, AND RESPONSIBILITIES
The BECx Team consisted of multiple parties including the Owner, Architect of Record,
Construction Manager, General Contractor, and Building Enclosure Commissioning Authority. The
following matrix represents each team member and their role in the BECx process.
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DISCOVERY ELEMENTARY SCHOOL
FINAL BUILDING ENCLOSURE COMMISSIONING
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GALE JN 670559 2 Heery International, Inc.

REPRESENTING ROLE GENERAL RESPONSIBILITIES

APS Owner’s Project Manager Provide guidance and decisions for the
team regarding any necessary changes to
the Work that become necessary to
achieve APS Building Enclosure (BE)
performance goals

VMDO Architect of Record (AOR)
Construction Contract
Administrator

Approve submittals and changes to design
requirements; provide interpretation of
specified BE requirements

Heery Construction Manager Assist BECxA with scheduling,
coordination, and documentation of all
BECx activities.

Sigal General Contractor Provide overall management of BE trade
subcontractors.

Provide direct supervision, coordination
and documentation of BE subcontractors’
submittals and Quality Control activities
and documentation

Gale Building Enclosure
Commissioning Authority
(BECxA)

Manage the BECx process throughout
construction; provide periodic site visits to
verify BE contractors’ ongoing installation
and QC requirements

COMMUNICATION, DOCUMENTATION AND DISTRIBUTION PROTOCOLS
The following is an outline of the procedures used for each of the major tasks and documentation
efforts related to the BECx.

1. Submittals

a. VMDO reviewed and approved all contractor submittals. Sigal/Heery distributed
approved submittals for use by the BECx Team.

b. Gale provided review of and advice on other than specified submittals
(substitutions, value engineering, differing conditions, etc.) to Heery, VMDO, and
APS upon request by Heery. VMDO made final approvals based on input from
Gale.

c. Sigal maintained a copy of all approved BE submittals on site for periodic
verification of construction by Gale.
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2. Scheduling:
a. As the primary stakeholder in controlling the project schedule, Sigal was

responsible for incorporating the various BE milestone tasks such as coordination
and pre installation meetings, critical BECxA verification site visits, BE testing
efforts, and non conformance reinspections into the overall project schedule.

b. Gale and Heery provided input to Sigal for critical path timing of these tasks as
necessary to ensure that the Work was not delayed unnecessarily.

c. Heery notified the BECx Team of these critical path milestones once scheduled.

d. Gale provided meeting minutes for specific BECx coordination meetings;
Sigal/Heery were responsible for trade subcontractor pre installation meeting
minutes.

3. On Site Verification and Quality Control

a. Gale visited the site periodically to verify that BE trade subcontractors are
installing components and systems to achieve specified requirements, and that
Sigal provided the specified level of Quality Control. Gale provided a report for
each periodic verification visit.

b. The Gale onsite monitor reported to Heery and Sigal once on site. Gale
communicated any issues observed related to the trade subcontractors’
personnel or work to Sigal.

c. Gale developed a Construction Checklist for the roof assembly which was
distributed to the trade subcontractors’ for their daily QC efforts.

4. Changes to the Contract Documents

a. VMDO approved all changes to the Contract Documents. Documentation of the
change was in accordance with the Contract Documents.

b. Once a change was approved, Heery distributed appropriate documents to
memorialize the change (RFI response, ASI, Change Order, Substitution Request
approval, etc.).

COMMISSIONING RESULTS AND RECOMMENDATIONS

Based on the tasks described above, the building enclosure generally appears to be constructed
in accordance with the OPR, BECxP, Contract Documents, and applicable industry standards.
Multiple tests were performed during the BECx process, and the results of said tests have met the
established performance requirements. Referencing responses received from the Construction
Team, it is Gale’s understanding that all issues log or non compliance list items have been
addressed.
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Whole building air leakage testing and thermal imaging was performed by Simpson Gumpertz &
Heger (SGH), under contract to Sigal, to review the thermal performance and air leakage of the
building enclosure. The overall building met the specified air leakage rate. Thermal anomalies
were noted relating mainly to thermal bridging of structural elements of the building. We do not
feel mitigation efforts are necessary as some thermal bridging is to be expected with the
conductive materials utilized for this structure.

The IR scan of the roof identified localized thermal anomalies near drains and at limited areas of
the roof perimeter. Gale’s opinion is that the IR anomalies noted by SGH are not significant
enough to warrant test cuts now. Based on our observations during the construction, we believe
that areas of suspected wet roofing were corrected during the construction. We recommend that
the areas of concern should be monitored through this winter season and into next summer.

We also recommend that APS, Heery, Sigal, and Gale should do a roof walk prior to the expiration
date of the two year roofing contractor warranty period to check all areas of the roof, with specific
attention to the areas noted in the SGH testing report. Should the roofing exhibit any signs of
blistering or deterioration, additional testing by IR scan and destructive test cuts should be
required of the contractor under the warranty.

GENERAL MAINTENANCE RECOMMENDATIONS

The following are general recommendations for the various enclosure systems. The
manufacturers should be contacted for specific maintenance or repair needs, and warranty
requirements. Aside from normal degradation of materials, damage may occur due to weather
events (windstorm, hailstorm, etc.). Inspection of all roof and façade areas should be performed
after such an event to assess the extent of damage.

FENESTRATION SYSTEMS (INCLUDING CURTAINWALL)
1. Clean glass surfaces with low pressure water spray and mild detergent only. Do not

pressure wash.

2. Inspect periodically to ensure weep holes are open and draining properly. Do not close
these openings.

3. Inspect periodically sealant and gasket condition. Sealants and gaskets should remain
pliable and not deteriorate or chalk for several years.

4. Refer to manufacturer’s product data for cleaning.

5. Utilize only skilled window installers for glass replacement and hardware replacement;
use specifically workers with training in façade systems.
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MASONRYWALL SYSTEMS

1. Perform periodic inspections.

2. Determine moisture source before attempting repairs to correct moisture penetration.

3. Remove and replace damaged and or deteriorated sealants at control/movement joints.

4. Repoint with mortar joints which appear damaged deteriorated/eroded.

5. Remove any vegetative growth particularly as vegetation retains moisture and can lead
to premature degradation of the masonry and moisture infiltration. that contributes to
moisture penetration or deterioration of brickwork.

6. Gale does not typically recommend coating masonry as a means of repair unless other
repair methods are not feasible.

ROOFING SYSTEMS

1. Perform periodic inspection of the roof membrane, tie ins and roof drains. Check that
roof drains and overflow drains are not obstructed.

2. All roof repairs must be performed by manufacturer authorized roofing contractor.

3. Limit access to the roof to authorized personnel only. Maintain a roof access log to track
roof access.

4. Inspect roof after any severe winds or storms that could be expected to cause damage to
the roof.

5. If a leak is discovered, and immediate attention is required, provide a temporary repair
utilizing a compatible roofing material.

We trust this report will serve as the close out document for the Building Enclosure
Commissioning effort and services provided by Gale. Should additional services related to further
post occupancy or warranty period services be required, please do not hesitate to contact us.
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APPENDIX A – COMMISSIONINGMEETING MINUTES

Refer to Building Enclosure Commissioning Report for Appendix
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