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1 Introduction Planning Priorities:
1. Save Money
2. Energy Security




2 - US Army Net Zero Program
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2 - US Army Net Zero Program

Building 100 Percent of
consumption energy demand
reduced met by renewable
50 percent sources

Target: Net Zero Energy Community
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2 - Net Zero at the Community Level

Diverse installations/Regions



Net Zero at the Community Level

Collective Net Zero

Diverse installations/Regions




Net Zero at the Community Level

Collective Net Zero

Clustered Project planning and funding
Geographic footprint

Energy diversity

Portfolio approach
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Army Communities - Residential
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Master Plan Conflicts

Open Space Planning for Energy
= Solar infill design
= Parking canopy PV
= Bjomass fuel storage areas
» Energy storage battery arrays
= Geothermal open spaces




3 - Planning Approach

SCREENING ENERGY MODELING:

Solar PV Distributed rooftop PV
Wind Utility ground-mount PV
Biomass/Biogas ‘ Utility Wind power

Geothermal CHP retrofits to biomass

Hydropower Ground loop/heat pumps
Solar thermal Biogas/Landfill gas

Microhydro l

SUSTAINABILITY:

= Project identification " Environmental
= Funding = Social impacts

n ProjecT ronking = ECconomic beneﬁTS/COSTS
= Community support = Stakeholders



End Results — Real Action Plans

NZEI SUSTAINABILITY STRATEGY

& EXECUTION PLAN

USAG GRAFENWOEHR-ROSE BARRACKS, GERMANY
VOLUME 1 OF 2

NET ZERO ENERGY INSTALLATION PLAN
USAG BAVARIA TOWER BARRACKS

NET ZERO ENERGY

INSTALLATION PLAN UPDATE
USAG BAVARIA GARMISCH MILITARY COMMUNITY
GARMISCH-PARTENKIRCHEN, GERMANY (B

Consistent approach
Data and reasoning
Community input
Roadmap and projects




4 - Lessons Learned

1. Performance benchmarking ;83
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2. Master plan conflicts

3. Uninfended consequences

4. Stakeholder opinions




Performance Benchmarking

10,000
2,000
8,000
/7,000
6,000
5,000
4,000
3,000
2,000
1,000

Insolation, watts/m2

2013 Monthly Average Solar Radiation vs. Electricity
Production, Building 3052

Jon Feb Iv\or Apr Iv\oy Jun Jul Aug Sep Oct

4,000
3,500
3,000 <
=
2,500 <
[ -
2,000 .8
O
1,500 9
o
1,000 &=
500



Performance Benchmarking

2013 Monthly Average Solar Radiation vs. Thermal
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* Consider multiple
But you will still hc

Ideal = Both



3. Unintended conseguences

Biogas and Biomass opftions
= Agricultural feedstock
= Community owned and private facilities
= Plant siting is controversial




* Consider impacts beyond your own m
neighborhood.

Sustainable harvesting?
Agriculture effects?
Fuel security?

Noise and traffic?

Air emissions/odors?




4. Stakeholder Opinions
_ ARGUMENTS AGAINST-
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Pofential Wind Siting Solufions
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Making Choices — Process Is Key

« Consistent methods of analysis

» Stakeholder engagement and
education

 Broad community perspective
« Long-term vision
» Shared roadmap to success



Questions?

Tom Phelps
Principal,
Combined Heat & Power / District Energy

Stantec Consulting

tom.phelps@stantec.com



