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2013 Army Universe

(Data collected as of 30 Sep 12)

Land Acreage Army Installations Army End-Strength
A United States 13,428,541 AActiye

AEurope 133,907

AAsia 22,816

AOther Overseas 1,361

Roads (paved and unpaved)
A 9,611 Lane Miles

Aviation
Paved Area (excludes roads) A Multi-use 60
(Square yards) A Heliport 28
A 255,800,227 )

_ FY12 Army Demographics : . :
Railroads Family Housing Units
A2,347  (Miles) AOwned
A 29,336 (LF (Bridges)) QFL)ea P
Buildings
Squ.are feet) Barracks

United 9 Adequate Spaces
0 APermanent Party  148.4K
39 Environmental Clean-up Remaining ATraining 71.8K
0,417 (Installation Restoration Program & AORTC 106.3K
40,985,967 Military Munitions Response Program)

. AActive Sites 1,515  Plant Replacement Value
Utilities (Miles) ABRAC Sites 310 A$314.6B
(Electric, Gas, Water, Sewer) AFormerly Used Defense Sites 1,738

A45,308 "
FY12 Installation Management Resources = $20.8B




Why Army NetZero?

Energy security,
surety, and reliability

Risk reduction

Improved
operational
capabilities

Federal and
DoD mandates

Drivers for Change Resulted in Creation of

Water scarcity

Increasing energy
prices / Fully
burdened cost of fuel

Foreign energy
sources

Environmental
concerns

Net Zero Programs for Energy, Water, and Waste

Net Zero Hierarchy
w N e ENERGY
\Y/ Reduction

Recovery

v

NET ZERO IS A FORCE MULTIPLIER

U A Net ZerceNERGMstallationis an installation that produces as much energy on site as it uses, over the course of a year.

U A Net Zero/VATERnstallation limits the consumption of freshwater resources and returns water back to the same watershed

so not to deplete the groundwater and surface water resources of that region in quantity or quality.

U A Net Zero/VASTHnstallation is an installation that reduces, reuses, and recovers waste streams, converting them to resource

values with zero solid waste to landfill.

U A Net ZERO\STALLATIOapplies an integrated approach to management of energy, water, and waste to capture and

commercialize the resource value and/or enhance the ecological productivity of land, water, and air.



Net Zero Planning Concept

Assess

+ Initial Coordinahon
Meeting

* Dala Collection Site
Visits

Development of Data
Repository

* Final Mesting

Activities

+ Dala

- Energy Use

- Water Use

- Faciity Audit Report

- Real Property

- Planned Projects

Geospatsal

- Renewabls Energy
Potential

- Emironmental Priorities

- Energy Priorthes

- GHG Enmussions

» Net Zero Installation
Assessment

- Energy Efficiency
Assessment

- Renewable Energy

Assessmeant

Energy and Water

Secunty Assessment

Sold Waste

Charactenzation

- Water Balance
Assessment

- Greenhouse Gas
Inventory

» Activity Group Tables

Determine end user
needs

Internal Team Mestings
fo Vet and Examine
Findings

Develop Objectives,
Stralegies and Tactcs

Slakeholder
angagement and
feedback

Net Zaro Instaliation
Assessment Resulls
Previous Studies
Input from Instakation
and Laboratory SMEs
Mission Priorities

Critcal Needs List
- Energy
- Water
- Waste

-

Solutions Development

Technology Scouting
Refinement of Crtical
Nosgs

Evaluation of possible
Solutions

Assess Technical and
Management Solstions
Reach back for relevant
past expernence

Crtical Needs List
Technology Maturity
Information

Induslry Best Practice
input from Instaliation
and Laboratory SMEs
Past Army Sustainabdty
mplementation Lessons
Learned

Resources avaiablo
from federal agencies

Preliminary List of
Proposed Projacts and
Actions

Roadmap

+ Solstions are Priorized
using Decision Support
Tools

+ Integrated Net Zero Plan
developed

+ Praliminary List of
Proposed Projects and
Actions

+ Decision Support Tooks

* Proritzed List of
Actions/Progects
+ Draft Net Zero Plan

* Net Zero Staksholder
Meebing

+ Addibonal Refinement /

Prioritization

+ Draf Net Zero Plan
Input from Installation
&: and Laboratory SMEs

© « Final Net Zero Pian

w® - Technology Transition

=~
J

Tra nsitiop

Technology Demonstration
and Transifion

.+ Dewslopment of
Technology Maturation
Plans

.+ Project Definitions for

» Technology

Demaonstrations

. Pan
-+ Technology Dismantling



Net Zero Wate

Waste Reduction

. Almproved procuremente.g., buy lessjse
RedUCtlon G IEIJS O épédntbrﬂ), fe((ﬁjgée pazkaging
material) and other P2 efforts
: AFurniture donations anderuse centers
- - users (e.g., drywall as soil amendment)
— Recycling and Composting
Alnstallation recycling centers

| AFood waste and organics composting
_ Energy Recovery

AAfter meeting diversion goals

AOnly where economically feasible

Disposal

ALast resor@fter other economically
feasible efforts are implemented

Goal: No solid waste disposal in landfills by FY2020



Net Zero Energy

A Net ZercENERGMstallation ENERGY
IS an installation that produces as
much energy ossite as it uses

over the course of a year. RePurpose

Reduction

Recycling &

Requires integrated approach: | oG
ADramatic demaneside energy use reduction

AWe must build and retrofit our building stock today £ &
with life-cycle costs in mind. '

ARight mix of energy generation technologies and strategies that
contribute to energy security

AClear and flexible implementation strategies based on potential
technology innovations and mission changes




The Installation Approaclg Fort Carson

A Net zero must address energy, water, and
waste holistically

o Energy and water
o Water and waste

o Waste and energy

A Collaboration Across the Fence Line
0 FedsDoE EPA & GSA

o Local and regional partnerships to develop regional solut
renewable energy, recycling, wasite-energy)

o Publicprivate partnerships focused on implementing lasgpale
renewable energy projects

ANation Wide Roll Out



LEED Facilities




Coolerado




Solar Ventilation Preheat
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Future Energy SuretMicrogrid

~ , - A% 8 > “ e -+

he SPDERS Migrogrid at Fort Carson




Fort Carson Energy Resources

Future Renewable
Energy Sites?

1 waste to energy site /e
11 photovoltaic sites
2 biomass sites

1 wind site




NREL Recommendations

Electric Energy

Size Energy LCOE m Efficiency
Production | (cents/kWh) Savings
MMBtu = Wind
U -
Electrical: 100% Renewable CWTE
Wind 11.2 MW 84,082 5.80
WTE 5.6 MW 136,952 8.75 mPV-
PV-Ground 83 MW 431,902 17.45 ground
PV-Roof 24 MW 125,580 19.65 Thermal Energy
GSHP i 38,268 N
: - m Efficiency
Thermal: 93% Renewable Savings
($MMBTU) m GSHP
GSHP 16,210 tons 410,451 $2.811 $4.64 _
m Biomass
SVP 106,798 ft2 31,964 $3.30
Biomass 45 MMBtu/h 254,617 $4.28 mSVP
SHW 52,686 ft2 25,334 $6.34 m SHW
*Projected $514M investment, $322M premium over next 25 years = Natural

Gas



Carson Solar 1, LLC2MW




Infinia Dish Combined Heat & Power




BioMax Gasifier

FEEDING SYSTEM

FEEDSTOCK OPTIONAL THERMAL
DRYER APPLICATION

FILTER
COOLING AIR

¥
'"""""“

s g

GAS CHARACTERISTICS
-20% CO; 200 H2 AND 204 CHA
120165 RTU/CU T

S0 CU FTGAS/LB OF BIOMASS

APPLICATION

Community Power Corporation




