ustainable Innovations for
DOD Net-Zero installations

Wendi Goldsmith, PG, CPSSc, CPSWQ
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Integrated Sustainability

Themes
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The four

system
conditions

1. Substances from the earth’s crust
must not systematically increase
in nature

2. Substances produced by society
must not systematically increase
in nature

- Bioengineering
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The four

system
conditions

. e physical basis for the productivity
and diversity of nature must not be
systematically deteriorated

4. We must be efficient enough to meet
basic human needs
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Basic science
foundation

2. Everything spreads: Second Law
of Thermodynamics; organic

matter decays, pollution disperses

n Ecological Foundation
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Sustainability
Implies Healthy Ecosystem Function
and Efficient Economies

with Social Equity

e Contaminants are degraded/assimilated
 Impacts and benefits are distributed fairly
 Materials are reused
* Entropy is minimized

Building Sustainable Communities on an Ecological Foundation
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Mineral resources Synthetic materials

Substances from Man-made materials
the Earth's crust must not should not accumulate

in nature.

/ N\
7
Biological ;

Equali
productivity quality

Plant and animals Human needs are
harvested sustainably. met fairly for all.
Biodiversity not
reduced.

Each project, and its budget,
IS your next opportunity to
transact sustainability...

Building Sustainable Communities on an Ecological Foundation
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Current: use water & energy once Integrated Resource recovery
& dispose of it (tax payer costs) (tax payer revenues)

Closed loop system:
resource recovery

Open linear system:
waste management

Building Sustainable Communities on an Ecological Foundation
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Modern Building Challenge

Modern buildings attempt to
balance their own heating and
cooling demands to reduce the
energy required to heat and
cool the building.




Using the Energy Imbalance

Energy sharing for
communities with:

e 45% residential
* 30% office
e 25% retail

Can supply 25% to 34% of the
total thermal energy
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District Energy and Water
Sharing balances the heating
and cooling demands of an
entire community to reduce the
energy and water required to
meet the needs of the
community.




Reducing Energy Consumption

ECLAIMED HEAT 2"

50% of peak heating/cooling
provides 90% of annual energy

60% of a building's energy
consumption is heating & cooling
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Heat recovery and alternative
high or low grade thermal energy
sources are used to store or
provide the net energy demand.




demand

feasibility of other

alternative energy sources
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Net Zero Installation
Proposed Definition

A net zero installation is one which applies an integrated

a and waste to
pture and commercialize the resource v nd/or

en

hance the ecologicai productivity of land, water, and air.

Its key attributes are:

Net Zero Installation Concept

—A funda | ical handling of resources,
virtually-eliminating the concept of waste:

—Ecologically derived desi matically support
resource recovery by synergistically combining autputs and

Inputs.
—Operates through breaking down “stovepipes” of assessment
and design decision-ma owing traditional

approaches based on single technical discipline problem solving.

—Focus on capturing valué,_not minimizing initial cost, through
effective inter-disciplinary projectteams.

N
, Bloenﬂmeermo
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Value Management Study

recommendations

* Science, policy, and engineering experts plus
installation personnel, researchers, Design-Build
contractors, and other stakeholders

* Spend a full week assessing an entire installation,
or even multiple installations

Building Sustainable Communities on an Ecological Foundation

- Bioengineering
GROUP



Our expertise includes: . an . . .
Energy Policy Act of 2005 (EPAct 2005) Sustainabil Ity Optlmlzathn
Energy Independence and Security Act of
2007 (EISA 2007)

Executive Orders 13423 and 13514
ASHRAE 189.1 (2013)
LEED Certification

NPDES Phase Il Compliance
Sustainable Site Initiative e Method for accelerated attainment of
Net-Zero Initiative key energy, water, and waste

sl el L T management objectives in connection
Energy/Water/Waste

Life Cycle Cost Analysis

with installation sustainability and net-
zero performance

Our professionals include:

Ceotechnical/Ceoth . Structural, . . .
RS « Achieves cost savings, and improved

Water Resources Engineers comHllance with key legal and pOllcy
Building Science Professionals r.equl.r.ements, Oft.en 1mpr0v1ng

Building Energy Modelers livability and environmental impacts
Landscape Architects

LID and Pre-Development Hydrolog . . . . .
e — ° @ - Aids installation managers in solving
o

Renewable Energy Planner/Designers current problems rapldly

Relevant Specialized Cost Estimators
Certified Value Specialists

Policy Experts

Trained Facilitators

Mechanical, and Civil Engineers

Building Sustainable Communities on an Ecological Foundation
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Features and Beneftits

* Leverages private investments by beginning with end in
mind
* Solve problems previously unaddressed
* Energy Security for Installations
 Efficient Infrastructure for Reduced Demand

» Systematic Compliance with EOs and public laws
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