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FY14 Army Universe

Land Acreage (Summary Data) Army Installations
* United States 13,482,669 * IMCO
* Europe 133,906 o App

* Asia 27,491
» Other Overseas 1,361

Roads (paved and unpaved)
» 55,308 Lane Miles

Paved Area (excludes roads)
¢ 267,033,417 Sq. Yards

FY13
Railroads Army Demographics
o 2,252 (Miles)

57,742 (LF Bridges)

Environmental Clean-up Remaining

0,507,597

16,524,530 (Installation Restoration Program &
Military Munitions Response Program)
Utilities (Systems) « Active Sites 1,392
(Electric, Gas, Water, Wastewater) « BRAC Sites 275
« Army-Owned 210 » Formerly Used Defense Sites 1,717
* Privatized 144

LSO

Army End-Strength
* Active

Aviation
e Multi-use 60
* Heliport 28

Adequate Barracks

e Permanent Party  127.2K
 Training 148.4K

Plant Replacement Value
 $304.4B

U.S. ARMY
. ¥
FY13 Installation Management Resources = $18.9B 27
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Drivers of Change
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Risk factors and competing priorities include:

Energy security,

surety, and reliability Water scarcity

Increasing energy
prices / Fully
burdened cost of fuel

Risk reduction

Improved )
operational Foreign energy
capabilities sources

Federal and Environmental

DoD mandates concerns

Drivers for Change Resulted in Creation of

Net Zero Programs for Energy, Water, and Waste
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Power Outages
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Note: * NERC equivalent data estimated based on the trends seen in the Eaton
Blackout tracker for number of outages affecting over 50,000 people.
Source: NERC, Eaton Blackout Tracker, Goldman Sachs Research estimates.
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Federal

Focus Area Performance Target
Mandate 9
Energy Policy Act | Eleciieity use forfederal + Atleast 3% of total eleciricity consumption (FYO7-09), 5% (Fy10-12), 7.6%
government fram renewable ) ’
of 2005 (FY13+)
sources
Energy usein Federal buildings | + Reduce 3% per year to total by 30% by FY2015 {FY 2003 baseline)
Executive Crder Total consumption from At least 50% of reggired annual renewable energy consumed from “new”
13423 renewahle sources
nually to reach 100% (FY 2005 baseline)
Energy
Independence & Perform
Security Act of e r O r a n Ce
2007 Fossil fuel us®
Fad Targets .
e GHGs by 34% by FY2020
s by 13.5% by FY2020
Executive Order MNetzero buildings Y P R T e i
13514

Water consumption

Reduce consufhption by 2% annually for 26% total by FY2020 (FY2007
baseling)

VWaste minimization

+ Divertat least 50% of solid waste & 50% of C&D waste by FY2015

MNational Defense
Authorization Act,
2010

Renswable fuels use

+ Directsthe Secretary of Defense to consider renewable fuels in aviation,
maritime, and ground transportation fleets.

Facility renewable energy use

Produce or procure 25 % of the total quantity of facility energy needs,
including thermal energy. from renewable sources starting in F 2025




Evolution of Army Net Zero HO&

17 Net Zero Pilot Installations

Evolution of Net Zero
Hierarchies
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Net Zero Energy €:3 O @

ENERGY
3 o
0 Efficiency A Re_d_uce ov_erall energy use, maximize
? @ efficiency, implement energy recovery

o $
S . 7.
%& Recovery 0§‘ and cogeneration opportunities, and

*?4(,6\ then offset the remaining demand with
% CEE @0 the production of renewable energy
< .
?2' & from on-site sources

v.

Holistic Approach Includes:
= Demand-side energy use reduction

= Energy generation technologies and strategies that also increase energy
security

= Building clusters served by smaller central utility plants and microgrids

= Flexible implementation strategies L
T Rt
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Net Zero Water
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WATER

2 Reduction S
Q. Q
%% Efficiency O

Holistic Approach Includes:

Net Zero WATER:

Reduce overall water use, regardless of
the source; increase use of technology
which uses water more efficiently;
recycle and reuse water, shifting from
potable water use to non-potable
sources as much as possible; and
minimize inter-basin transfers of any
type of water, potable or non-potable

= \Water conservation and efficiencies

= \Water reuse strategies

= Water security and reliability strategies

= B4



Net Zero Waste
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WASTE

¢ Re-Purpose Q,
O\ @*
Recycling & \
Composting 6\
c Recovery
Y%
v.

v

Holistic Approach Includes:
= |Improved purchasing practices

Net Zero WASTE:

Reduce, reuse, recycle/compost,
and recover solid waste streams,
converting them to resource
values, resulting in zero landfill
disposal

= Recognition that waste is a resource
* |ncreased recycling and composting

= Energy recovery

= B4



Net Zero Army Wide
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SECRETARY OF THE ARMY
WASHINGTON

28 JAN 2014
MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT: Army Directive 2014-02 (Net Zero Instaliations Policy)

1. References
a. Energy Independence and Security Act of 2007, Public Law 110-140
b. Energy Policy Act of 2005, Public Law 103-58

¢. Executive Order 13514 (Federal Leadership in Environmental, Energy, and
Economic Performance), October 5, 2009.

d. Executive Order 13423 (Strengthening Federal Environmental, Energy, and
Transportation Management), January 24, 2007

e. Department of Defense Strategic Sustainability Performance Plan, FY 2012

1. Finding of No Significant Impact, Programmatic Environmental Assessment

Implementation of the Net Zero Program at Army Installations, October 2, 2012

g tal Army Net Zero Final
July 2012

2. Purpose. The Amy's vision is to appropriately manage our natural resources with a
goal of Net Zero in energy, water and solid waste at installations. This memorandum
sets policy and assigns responsibilities to strive toward Net Zero at all Army Installations
where fiscally responsible and in support of mission accomplishment. Net Zero is not a
new program, but seeks 10 build on existing Army sustainabillly efforts to integrate
environmental, energy and green procurement programs. This holistic strategy is
argeted to improve management of existing Federal energy, water and solid waste
rograms with the goal of increasing resiliency where fiscally responsible. Net Zaro is a
force multiplier that enables the Army to appropriately steward available resources,
manage costs and provide Soldiers, Families and Civilians with a sustainable future.

3. Applicability. This policy applies o all permanent Active Army, Army National Guard
and U.S. Army Reserve installations, sites and facilities operated and/or maintained by
Federal funds in the continental United States (CONUS) and outside the continental
United States (OCONUS), hareatter refarred to as “installations.” This policy does not
apply 1o contingency bases or Civil Works facilities. For the purposes of this policy, the
tarm “Commands” refers to U.S. Army Materiel Command, U.S. Army Installation
Management Command, the Army National Guard and the Army Reserve

Net Zero Installations Policy:
Army Directive 2014-02

NZ Implementation Approach:
nitiate, Assess, Roadmap an
mplement

_—

Educate and Attempt Pilot

Engage Programs and
New

Partnerships

Use Existin
Funds an
Programs

Conduct
Technology
Demonstration
and Transition

Enact Alternate
Management
Strategies

Implement "7




Net Zero Implementation
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Implementation Activities
Initiate: Establish a baseline
Assess: Determine potential

Roadmap: Plan and integrate the
results into existing programs

Implement: Collaborate and act

Load Reduction and Renewable
Energy Integration Roadmap

200K —
150K —
100K —

50K —

2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
no EE wi 25% EE

Material Flow Analysis

Compost “Challenge”
waste
stream
Diverted
through
roducer
take back

Water Balance Framework

Water Supply Water Use

A




Energy Roadmaps 523 O @

Energy Baseline Sierra Army Depot Load Reduction and
Renewable Energy Integration Roadmap

Energy Efficiency
ASSGSSIT]GIT[S ML Post Current Gas
160.000 Contract
Renewable Energy i 25% EE Assumption NZEI
Assessments 120,000 & Solar Vent Pre-Heat
T L0 Solar Hot Water
. = : Daylighting
E n e rgy S e C u rlty = 80.000 B Ground Source Heat Pumps
W Solar Photovoltaic
AsseSS me ntS 60.000 Geothermal Electric
i ) 40.000 # Future Solar / Geo (Elec)
Energy Project List N 'Egﬂﬁaseﬂwﬁﬂﬂé
. 20, m2 aseline (Hea
& Implementation )
Recommendations 2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
no EE with
2];;0

= B4
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Water Roadmaps {:} o 9

= Water Balance Fort Carson Water Roadmap
— ldentify largest end-users 700000 1
— Set priorities
= Water Efficiency
— Perform LCC analysis on .
measures
— Rank order projects o
— Include technology and 20000
behavioral changes needed
. Roa d map Workshop 200,000 - e
- CO”aborate W|th Site 100,000 +F4 Pl R Y . ... ..
— Set priorities 0
B Identlfy fundlng FY12  FY13  FY14  FY1S  FY16  FY17  FY18  FY19  FY2

= Dete 'm | ne aCC| u |S |t| on S'[I‘ategy WPurchased Potable Use WDirect Potable Reuse Potential During Non-Irrigation Season
= Roadmap and Master Planning

U.S. ARMY
— Finalize strategy W

— Incorporate into master planning , o/

B Reclaimed Irrigation Water Use



Waste Roadmaps
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Material flow analysis Example Installation Waste Profile
Improved procurement 180,000 -
t. ) 160,000 -
practices *@ 140,000 - B Green
120,000 - packaging
Re-purpose / Re-use = 100,000 - W Waste-to-
strategy © | 80,000 - Energy
N 60,000 - m Recycling
: - C | 40,000 -
Recycling & composting S | oo o Lanil
Strategy 0 - disposal
Potentially viable

technologies

Technology /
Opportunity
Analysis

Material Flow . Waste
Characterization

Survey

12
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Internal Collaboration

Net Zero Water — Tobyhanna AD @

* Replaced potable water with process water for
foam suppi ion at
plant
— $1,200 investment saves 300,000 gallonsimenth
— Payback period: 1 month

* Installed a water chiller to replace single-pass
cooling system

= Share and document lessons L —
learned

! ==a Water reuse

laaasasaaal Water security
ssistar Secretary f he Army (Tmsaiaions. Enecgy & Environmen) s

= Build cross-functional Net Zero
teams

= Assist each other with challenges

= Conduct monthly calls and periodic
progress meetings

low-demang technologje,
’ s
0t ey CONstrtiction,

= Energy.etiogy,

1
Mw Solar Power System

By Ener

- Gy Cons,

Wil broduce 1,500 Mwh:rvanon Investmen,
y

= Willrovige 130, - nuaity

t Program,

i courss of 3 et

I supoort o i Net Zero Wk lnsataion

e pracesies b genaraly s S0% ess
i e ot of v maten

e e s e st s
LEED aresits. enabing JBLM to aho meet the B e -
T L S —
: s o T
B et e e
LSy arel oo g ol isposl 2 wegin
airbuton to Not Zoro W oo pnlo - Lo
04 o gy e T T
0, il gyt
v UGN JELALS BCRSS g

T
=

Resices 2 s o e e
+ st st e sporanon o
Fow g o SRdos of s

s

U.S. ARMY
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External Collaboration 5:3 0 @

[ 9 )
» Local and regional authorities EPA

United States
Environmental Protection
Agency

= Federal Government

* Public-private partnerships

or numani E:::E N R E L -

EEEEEEEEEEEEEEEEEEEEE GY LABORATORY Pacific Northwest
NATIONAL LABORATORY

unicor

S i
- U.S. ARMY
Federal Energy Management Program W *
iy

14 Y (D



NZ Water — Fort Riley

<EPA

United States
Environmental Protection
Agency

Membrane Bio-reactor U.S. ARMY
Waste Water Treatment Technology W
15 v



Best Practices - Energy 523 9 @

* Conduct thermal building envelope analysis

— IR thermography identifies heat loss & enables targeted repairs

= Reduce energy use through energy management
control systems (EMCS)

— Provides ability to control energy-consuming devices (e.g., fans,
compressors, boilers, chillers, pumps, lights)

— Can also be used for demand reduction
= Hire resource efficiency managers (REMSs)

— REM'’s goal is to reduce consumption & cost of energy

— Work with existing staff to enhance conservation efforts

o= B

16 Y



Best Practices — Energy (cont.) €:3 0 @

= Pursue alternative financing mechanisms

— Energy Savings Performance Contracts (ESPCs) & Utility Energy
Service Contracts (UESCs)

= Conduct energy master planning

— Integrates energy efficiency & renewable energy goals &
planning into the Real Property Master Plan

— Enables renewable energy options that aren’t feasible at a single
building (e.g., central utility plants (CUP) to serve a Brigade
complex)

ESPC Project: Solar PV

~Fort Buchanan
B
- .




Best Practices — Water

= Maximize the use of xeriscaping

— Turf irrigation is one of the most common
water demands at Army installations

— Camp Rilea converted turf to native
meadows and rain gardens to reduce
Irrigation needs

= Implement leak detection on the
potable water distribution system

— Tobyhanna implemented an
aggressive metering and leak
detection program resulting in
38% reduction in water use

Intensity U.S. ARMY
 id

18




Best Practices — Water (cont.)

= Maximize water recycling

— Matching water quality to intended use

* |nstall purple pipe B chicle Washaiations

— Separating reclaimed water via installation of purple pipe system

— Several pilot developing projects to design, plan, and install

= Maximize use of alternate water sources

— Collect and use rain water for industrial
cooling tower make up

— Capturing stormwater for use in
Irrigation

19



Best Practices — Waste 5:3 0 @

» Establish a Qualified Recycling Program (QRP)
— Installations can receive proceeds from sales

_ Proceeds can be invested in other recycling efforts and | '
Morale, Welfare and Recreation activities

= Characterize and quantify waste flows
— Quantify waste types and volumes

— ldentify waste streams for elimination, minimization, or
diversion

* Improve purchasing practices to reduce waste
at the source

— Eliminate excess packaging
— Require take-back policies

! U.S. ARMY
— ReqUIre reCyCIabIe content Say No to Styrofoam W
Ay
20 v




Best Practices — Waste (cont.) 6::3 e @

* Repurpose and reuse waste/material through
free and low-cost opportunities

— Establish re-use centers for furnishings, equipment, etc.

— Donate excess used furniture to non-profits End-of-Life Furnitur
i i e Goodwill
— Work with non-profits to recover usable building ~  wwes will R
components prior to demolition :-"*Habitat_
i I ' for Humanity

— Reuse textiles for other uses

* Recycle and compost waste through free and
low-cost opportunities

— Partner with non-profits to collect and dispose of
personal electronics

— Look for city / regional collection efforts

AT AR A
21 Electronics Recycling
via UNICOR




Discussion
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U.S. ARMY A
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Journeying Towards Net Zero €:3 e @

Evolution
of the Hierarchy

Drivers 17 Pilot Installations

— Energy security, ortome i wn

surety, and reliability i N »n
_ Water scarcity e /za ] W o
— Increasing energy prices/ ﬁ o ) S ... R

Fully burdened costs of fuel

— Foreign energy sources
— Environmental concerns - .\
— Federal and DoD mandates =T e

— Improved operational B “ R, Efficiency 24
. Fort Hood, s«; Recovery &
capabilities ) %-Mj

. . : ) 4
Risk reduction ‘4 o Ty

% sam ol |8 Reduction Reduction

- Republic of 2 - & S
Drivers for Change " 3 k

Resulted in Creation of e £

Net Zero Programs for = ‘u‘;‘%‘mf;
Energy, Water, and aw
WERIE]




Questions?

Army Sustainability Report 2012
http://usarmy.vo.llnwd.net/e2/c/downloads/269536.pdf

Office of the Assistant Secretary of the Army for Installations, Energy
and Environment

http://www.army.mil/asaiee

Office of the Deputy Assistant Secretary of the Army, Energy and
Sustainability

http://www.asaie.army.mil/Public/ES/

Army Net Zero
http://www.asaie.army.mil/Public/ES/netzero/index.html

24


http://usarmy.vo.llnwd.net/e2/c/downloads/269536.pdf
http://www.army.mil/asaiee
http://www.asaie.army.mil/Public/ES/
http://www.asaie.army.mil/Public/ES/netzero/index.html
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