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EXECUTIVE SUMMARY

In support of Task No. 0818, “Army Net Zero Prove-Out,” the National Defense Center for
Energy and Environment (NDCEE), operated by Concurrent Technologies Corporation (CTC),
was tasked to provide the Office of the Deputy Assistant Secretary of the Army for Energy &
Sustainability (ODASA[E&S]) support to the office in the transition and institutionalization of
Net Zero concepts, responsibility, methods, and implementation activities from the pilot
installations and currently directed by the Army Secretariat Office of the Assistant Secretary of
the Army for Installations, Energy and Environment (OASA[IE&E)]) to the appropriate Army
Commands (ACOMs)/Direct Reporting Units (DRUs) and all Army installations. In support of
this effort, the NDCEE drafted Net Zero training briefs and scripts to record online via the
Defense Connect Online (DCO) website. Six (~60 minute) training modules were developed
with each containing approximately 30 presentation slides and accompanying scripts. The
modules were archived via the Net Zero SharePoint site after recording. The training modules,
listed below, were developed as an online resource due to current government limitations on
travel and in-person conferences:

. Module 1 Net Zero 101 (Appendix A);

. Module 2 Net Zero Approach (Appendix B):
. Module 3 Net Zero Energy (Appendix C);

. Module 4 Net Zero Water (Appendix D);

. Module 5 Net Zero Waste (Appendix E); and
. Module 6 Net Zero Resources (Appendix F).

The overall purpose of the training is to present relevant information to support an installation’s
journey towards Net Zero, emphasizing the specific hierarchy of approaches the Army has
developed for Net Zero Energy, Net Zero Water, and Net Zero Waste and sharing best practices
and lesson’s learned from the participants of the Army’s Net Zero Pilot Installation Initiative.
The target audience for this training is Directorate of Public Works staff such as Master
Planners and Program Managers (especially for energy, water and solid waste) or other
applicable garrison staff such as the Installation Sustainability Officer.

Ms. Kristine Kingery, Assistant Secretary of the Army for Installations, Energy and
Environment (ASA-IE&E) Director, Sustainability Policy recorded the scripts developed by the
NDCEE in concert with the presentation slides via DCO.

The following provides a list of topics covered and objectives of each of the training modules:

Module 1 Net Zero 101: This training module provides a summary of all the topics covered in
all of the modules and contains an overview of the history of sustainability from the perspective
of the Army and issues and successes of two of the installations that pioneered the sustainability
movement within the Army — Fort Bragg and Fort Carson. This module covers legal drivers, the
goals and strategies of the Net Zero Hierarchy, the Pilot Installation Initiative, and successes and
best practices for all three areas of Net Zero. The main objective of this training is a basic
understanding of the Net Zero Initiative— what it is — what it means to someone who works on
an Army installation, what the requirements are and what are other installations doing? One of
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the most important things to learn from this training is that there is a specific hierarchy of
approaches the Army has developed for Net Zero Energy, Net Zero Water, and Net Zero Waste.
In other words — the order in which Net Zero approaches should be implemented. This module
explores the evolution of the Net Zero Installation Initiative from inception to implementation
Army-wide.

Module 2 Net Zero Approach: The bulk of this session provides instructions on the step-by-

step process installations have to take to implement Net Zero. These steps, defined below, have
been specifically developed for Army installations as a result of working with pilot installations
from the Army's Net Zero Pilot Installation Initiative:

The first is Step 0 - "Initiate." This step involves identifying and engaging key stakeholders,
gathering baseline data and establishing a baseline so that progress can be measured. The
second is Step 1 - "Assess" where a more in-depth data gathering and analysis is conducted on
the installations' current resource use, needs of the installations and opportunities that should be
considered. These opportunities are listed in order of priority and further evaluated and
validated in the third step which is Step 2 - “Plan"'. And in the final step Step 3 "Implement"
the focus is on the various approaches to implementing Net Zero at an Army installation.
Throughout this module the term 'Net Zero Actions' or "NZA's” (used in recent Army Net Zero
written reports and other literature) refers to potential opportunities or projects installations
evaluate and if proven feasible - are carried through to implementation.

The objective of this training is to present an implementation framework to assist Army
installation personnel in their journey towards Net Zero. The Army recognizes that in an era of
declining resources and tight fiscal constraints, installations must think innovatively about
meeting existing requirements. This training, largely based on the Army's Net Zero Installation
Implementation Guide, seeks to facilitate this innovation. By the end of this training module,
the participant should know that there is a process for implementing Net Zero at an installation,
be familiar with what takes place within each of the four (4) steps of that process and begin to
think about what Net Zero action - a project, a new process or modified program -will work
best at the participant’s installation.

Module 3 Net Zero Energy: This module reviews the Federal, DoD and Army regulations
that have shaped Net Zero Energy — the goals and the reporting requirements mandated from
those regulations and how the Army now defines Net Zero Energy. The Army’s Net Zero Pilot
Installation Initiative and the Net Zero Hierarchy as related to energy is summarized along with
how Net Zero Energy baselines were determined, and results of all of the assessments and
audits conducted on the pilot installations. An introduction to the contracting and funding
mechanisms available to the Army is provided — along with project assessment criteria
developed by the Office of Energy Initiatives. A couple stellar examples are showcased along
with a discussion about what’s worked for some installations (best practices) and how to
overcome those challenges that Army installations may still be facing (lessons learned).

The main objective of this training is to provide a basic understanding of Net Zero Energy— what
it is — what it means to someone who works on an Army installation and how to implement Net
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Zero at their installation. Specifically this module will detail what other Army installations are
doing and lessons learned from their efforts.

Through three plus years of providing support to, working with, and gleaning knowledge from
the eight (8) Army NZ Energy pilot installations and one (1) statewide Army National Guard
location, the Army has a better understanding of what installations need to do to journey
towards NZ Energy. Energy Efficiency Assessments, Renewable Energy Assessments, the NZ
Energy Security Action Plan, the Integrated Energy and Water Security Assessment, the
Energy ‘Roadmaps’ or what we now call ‘Plans’ and a NZ Solution Summary for the Pilots are
covered. While this training cannot possibly instruct on how to conduct all of these — it will
give an installation energy program manager an idea of what’s involved in these assessments,
help determine if their installation needs one and how to pursue the required resources to
accomplish these assessments.

Module 4 Net Zero Water: This module reviews the driving forces behind Net Zero Water —
including the regulatory drivers and ones that push Net Zero Water to the forefront because of
their potential threat to continued mission at an Army installation — such as drought and water
scarcity. The complexities of climate change are outside the focus of this training module, but
are summarized briefly. The bulk of this training focuses on 1) water balances that quantify
water use and identify areas for water reduction and efficiency improvements and 2) plans
where water conservation measures were identified and a life-cycle cost analysis was
performed

for each. The Federal Energy Management Program (FEMP) and Environmental Protection
Agency (EPA) WaterSense Program related to best management practices (BMPs) is explored
and one is presented in detail. And finally, information and guidance is provided on processes,
programs and procedures related to Net Zero Water that have been determined to be a best
practice at Army installations, stellar examples and lessons learned’. The objective of this
training is to present relevant information on how the Army’s Net Zero Water definition
supports efforts to meet and/or exceed mandates, regulations, and goals, how water issues
impact Army installations and how managing water resources sustainably is a mission enabler
in that it ensures the Army will have the water it needs to train and operate today and in the
future.

Module 5 Net Zero Waste: This module covers the driving forces behind Net Zero Waste,
revisits the inverted triangle that represents the Army’s priority of approaches to Net Zero
Waste, and ‘re-reviews’ the Army’s Net Zero Pilot Installation Initiative specific to the Net
Zero Waste, and provides an overview of what the Net Zero Waste pilots have accomplished.
The objective of this training is to present relevant information to support installations in their
journey towards Net Zero Waste. This module delves into the concepts, data, and resources
required and best practices available to develop an approach to implementing Net Zero Waste
including material flow analysis and identifying and implementing waste reduction, re-use, and
diversion opportunities.

Module 6 Net Zero Tools and Resources: This module presents the most current tools and
resources readily available (online) to help an installation in their journey towards Net Zero
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and provides an overview of the previous Net Zero training modules. This module specifically
focuses on tools to support Step 2 — Plan of the Net Zero Approach.
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Army Net Zero Training
Module 1: Net Zero 101

Assistant Secretary of the Army

(Installations, Energy & Environment)
U.S. ARMY

XAV
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Module 1 — Net Zero 101

Target Audience and Learning Objectives

=  History of Sustainability in the Army

=  Oiriginal Definitions

= History of the Pilot Installations / Pilot Implementation Activities
= Net Zero Definitions

= Evolution of the Hierarchy

= Army Directive

= Net Zero Army Wide

= Lessons Learned/Challenges/Best Practices

= Collaboration

| o U.S. ARMY
=  Emerging Sustainability Issues N

N
=  Next Steps s v
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Modules 2 — 6

= Module 2: Army Management Approach to Net Zero
= Module 3: Net Zero Energy

= Module 4: Net Zero Water

= Module 5: Net Zero Waste

= Module 6: Net Zero Resources/Tools

U.S. ARMY ,,
iy
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LO®

1. Learn about the Army’s Net Zero Initiative; the
drivers, the history of Sustainability in the Army
and the evolution of the definitions of Net Zero
Energy, Net Zero Water and Net Zero Waste

2. Discover how the seventeen Army sites were chosen
for the Army Net Zero Pilot Installation Initiative and
review examples of their activities and contributions
to the Army’s future success in Net Zero efforts in the
way of lessons learned and best practices

3. Provide instructions on the hierarchy of
Implementation approaches and path forward



The History of Army LO®
Sustainability

1990’s —
FORSCOM P2

Initiatives

An
Operational

Why & Where Dliiailfi;?d
It Started

Y

Installation Sustainability

Program
U.S. ARMY
04
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Fort Bragg E3O®

Issues that threatened its mission:

Threatened & endangered species

A training land shortfall & a
community growing up to the
fenceline

Regional air quality that didn’t meet
federal standards & potential
constraints on smoke/obscurant
use, construction, & transportation

Annual water demand of over 3
billion gallons & upstream demand

Incompatible development near Fort Bragg’'s

) ] Ste. Mere Eglise drop zone, which can no
for water growing exponentially longer be used for some activities

Skyrocketing resource costs

($40M/yr for energy alone) U.S. ARMY
\hic 7
A\l B4
v
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Fort Carson IO ®

ACUB e u
b by —
o {
| N ~— |

Low-VOC paints

r \‘lum-
Fort Carson
Military Reservation iuf..".:’.'.:. L
Fort Carson has \ MT m_-::m...;:w
realized many I ) k= » -i!L g v
successes since L == =y -----¢,| B |
NESlng) Anelr 2 e L g fl":"‘k,.'lf.'.,.
Sustainability = L‘f,—n“*':“f_“““:] i) Shuttle Bus Routes I )
Conference in -
2002

Reclaimed waste water

Source: Ms. Sally Atkins Fort Carson Air PM JSEM 20 March 2006 =
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2004: 1st Army-Level Strategy LO®

A sustainable Army simultaneously:

* meets current & future mission requirements worldwide
» safeguards human health
* improves quality of life, &
=1 = cnhances the natural environment

MISSION

Source: Army Strategy for the Environment

Strateqy’s Goals

» Foster a sustainability ethic
= Strengthen Army operations
= Meet test, training, & mission requirements - .
S _ — Mission, Environment,
= Minimize impacts & total ownership costs Community + Economy
= Enhance well-being

o . U.S. ARMY
= Drive innovation \N.ET—g
AR B 4
v

“Triple Bottom Line — Plus”




Drivers of Change €:3 e @

Energy security, _
surety, and reliability Water scarcity

Increasing energy
prices / Fully
burdened cost of fuel

Risk reduction \
Improved
operational
capabilities

Federal and Environmental
DoD mandates concerns et

Foreign energy
sources

350

Power Outages from
1992 to 2011

250

200

150

100

50

= —
=]

8 8 & 8 8 2 =
& & 8 &8 &8 8 &8 /& 8§ 3F

= o
=

1882

b
@
Note: * NERC equivalent data estimated based on the trends seen in the Eaton
Blackout tracker for number of outages affeciing over 50,000 people.
Source: NERC, Eaton Blackout Tracker, Goldman Sachs Research estimates.

1994
1895
1886
1997
1998
1899
0
2011*
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Origins of Net Zero

OO®

Federal
FocusArea Performance Target
Mandate g
Energy Policy Act Electicity use for federal + Atleast 3% of total electricity consumption (FY07-09), 5% (Fy10-12), 7.5%
governmentfrom renewable
of 2005 sources (FY13+)

Energy use in Federal buildings

+ Reduce 3% per year to total by 30% by FY2015(FY2003 baseline)

Executive Order

Total consumption from

+ Atleast 50% of required annual renewable energy consumed from “new”

13423 rengwable sources renewable sources
Fleet vehicle alternative fueluse | + Increaseby 10% zadually to reach 100% (FY2005 baseline)
SeataL consumption from renewal »
N Ense of Congress
Energy 5 _
T
Independence &
Secury Acto Performance

Executive Order
13514

Netzero buildings

Targets

A

y 13.5% by FY2020

Al new b
energy by F

Y2020 & after achieve net zero

Water consumption

+ Reduce consumption by 2% annually for 26% total by FY2020 (FY2007

baseling)

Waste minimization

+ Divertatleast 50% of solid waste & 50% of C&D waste by FY2015

National Defense

Renewable fuels use

+ Directsthe Secretary of Defense to consider renewable fuels in aviation,

maritime, and ground franspartation fleets.

Authorization Act,
2010

Facility renewable energy use

+ Produce or procure 25 % of the total quantity of facility energy needs,

including thermal energy, from renewable sources starting in FY 2023

10

DoD-DOE Initiative NZEI Task Force

Background

* DoD, Army, Air Force, Navy, Marines and DOE joint task
force (Initiative formally implemented in 2008)

*  Pilot NZEI demonstration sites at each of the Services

Goals

*  Create a repeatable template for planning and developing
net zero energy installations across the Services (draft
template complete 5/2010)

+  Affect major increases in deployed energy efficiency and
renewable energy

Approach

+ Task Force coordination and oversight, select pilot
installations

+  Comprehensive systems perspective

+  Support begins with planning, continues through project
implementation
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Original Net Zero Definitions LO®

> A Net Zero ENERGY Installation is an
installation that produces as much energy

. on site as it uses, over the course of a year.
Reduction :
Re-Purpose > A Net Zerp WATER Installation limits the
consumption of freshwater resources and
s § returns water back to the same watershed
Composting
So not to deplete the groundwater and

qé\?
Energy . .
surface water resources of that region in

guantity or quality.
NET ZERO IS A FORCE MULTIPLIER

Net Zero Hierarchy
ENERGY

> A Net Zero WASTE Installation is an
installation that reduces, reuses, and

recovers waste streams, converting them to

“The primary goal is a focus toward net zero and resource values with zero solid waste to
when we talk about net zero, it's not only net zero landfill.

energy, but it's net zero energy, water, and waste.
When you look at the term "net zero" or a hierarchy of > A Net ZERO INSTALLATION applies an

net zero you must start with reduction, then progress integrated approach to management of
through repurposing, recycling, energy recovery, energy, water, and waste to capture and
disposal being the last.” commercialize the resource value and/or

enhance the ecological productivity of land,
— HON Katherine Hammack, DoD Bloggers water, and air.

Roundtable, 10 October 2010 U.S. ARMY ,,
NaYry

11 Yy ([



Pilot Installations

Net Zero Pilot Installations:

Aberdeen Proving Ground
Camp Rilea

Fort Bliss

Fort Buchanan

Fort Carson

Fort Detrick

Fort Hood

Fort Hunter Liggett

Fort Polk

Fort Riley
Grafenwoehr

Joint Base Lewis-McChord

Kwajalein Atoll

Parks Reserve Forces Training Center
Sierra Army Depot

Tobyhanna Army Depot

West Point

State-Wide Pilot:

Oregon Army National Guard

Joint Base Lewis-McChord, WA

Fort Rilay, KS

@ NZEnergy
@ Nz Water
@ NZwaste
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Pilot Selection Process Criteria

LO®

L

Viable strategy that addressed Net Zero hierarchy (reduction, re-
purpose, recycling & composting, energy recovery, and disposal)

Complied with Net Zero definitions

Demonstrated success

Multi-faceted approach to funding

Diversity in size, mission, and geographic location

Developed

| Technical Panels

Eva.luat.lon ASA(IE&E) Laun_ched — = Conveped to Review Board, || Announced Pilot
Criteria. Signed Memo jiesitsio uppemente DOE Laborator Review eadbyptie Installations at
Preliminary a gnea Vi Collect Data received . Y Laboratory ASA(IE&E) .
Participation as a A Analysis of . . Garrison
Command/ - Supplemental rom Army . Analysis and Determined
. a Pilot Army Net C d Candidate . Commanders
Secretariat Data from ommands - Develop Final Roster of
L Zero . Installations . . Conference, San
Nomination of Installation” Candidate Installation pilot Antonio
Candidate Installations Slates in each ‘ installations
Installations | | ] ] ] category. |
v = v = v N v AN : y
i \ay -“
13 / v



Pilot Implementation Activities

LO®

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

4

Piverted
through

“take back”

Water Balance Framework

Water Supply Water Use

A
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Net Zero Energy Roadmaps

OO®

= Energy Baseline

= Energy Efficiency 180000
Assessments 1600007
140.000 -

= Renewable Energy 120000

Assessments

E 100,000
) g 80,000 -
= Energy Security —
Assessments -
= Energy Project List 20007

& Implementation
Recommendations

Sierra Army Depot Load Reduction and

Post Current Gas
Contract

25% EE Assumption

NZEI

2011 2011 2012 2013 2014 2015
no EE with

25%

EE

2016 2017 2018 2019 2020

Renewable Energy Integration Roadmap

B Solar Vent Pre-Heat
Solar Hot Water
Daylighting
B Ground Source Heat Pumps
B Solar Photovoltaic
Geothermal Electric
Future Solar / Geo (Elec)
W2011 Baseline (Elec)
m2011 Baseline (Heat)




2
Net Zero Water Roadmaps

= Water Balance 100
Fort Carson
— Identify largest end-users ; Water Roadmap
" 600,000 {--J--re
— Set priorities
= Water Efficiency s00000 MM
— Perform LCC analysis on
measures 400,000 {-J- -
— Rank order projects kgal
— Include technology and 300,000 +-
behavioral changes needed
= Roadmap Workshop 200,000 1-f- B
— Collaborate with site
— Set priorities
— ldentify funding
— Determine acquisition strategy 0
FY1i2  FY13  FYl4  FY15 FYl6 FY17  FYI8  FY19  FY20
|

RO ad m ap an d M aster B Purchased Potable Use BDirect Potable Reuse Potential During Non-Irrigation Season

Pl ann | n g B Reclaimed Irrigation Water Use
— Finalize stra_tegy U.S. ARMY
— Incorporate into master EY -ﬁi
planning \&7

6 Y m



Net Zero Waste Roadmaps HO®

= Material flow analysis Example Installation Waste Profile
* |mproved procurement 180,000 -
ractices 2 100000 -
i & e
’ 7 packaging
* Re-purpose / Re-use _3_ 100,000 - = Waste.to.
strategy O | 80,000 - Energy
2 | 60,000 - m Recycling
= ' i O | 40,000 -
Recycling & composting = o000 - o Lanil
Strategy 0 - , , , , disposal
. . N VD % O
= Potentially viable AT A RS A5 Year

technologies

Material Flow Technology /

Opportunity
Analysis

. Waste
Characterization

Survey

17




Evolution of the NZ Hierarchy Y O®

ENERGY

Recognizing the need to
capture the different ENERGY

: : Reduction
strategies applicable to
P, Re-Purpose

Q.
gach area of NZ,_ the .?m@
hierarchy was refined e\ oo A

iInto subordinate W
hierarchies for each
area of Net Zero.

Reduction

Common to all are Reduction and Awareness/Culture Change.
The Net Zero Hierarchy captures differences in each area:

Energy: Water: Waste:
Efficiency Efficiency Re-purpose
Recovery Recycle Recycling/Composting

Co-generation Reuse Energy Recovery U.S. ARMY
Renewable Energy Recharge Disposal W *
Increased Energy Increased Water Optimize Land Use N N4 N

Security Security 18 v



Net Zero Energy €:3 0 @

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

3 §
S . 2.
“%& Recovery 0§‘ and cogeneration opportunities, and

Cogeneraﬂo &e\ then offset t_he remaining demand with
% T @Q the production of renewable energy
c Ener .
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 AL
T Rt

19 Y



Net Zero Water €:3 0 @

WATER
Reduction

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

Holistic Approach Includes:

= Water conservation and efficiencies

= Water reuse strategies

= Water security and reliability strategies P

20 Y



Net Zero Waste LO®

WASTE

Reduction £ Net Zero WASTE:
) &
2) Re-Purpose & Reduce, reuse, recycle/compost,
W

SN Recycling & AR and recover solid waste streams,
(& _Composting 4\ converting them to resource

)
S 9
2 Energy 9 . i )
°’° values, resulting in zero landfil
S G & disposal

v.

Holistic Approach Includes:
= |Improved purchasing practices
= Recognition that waste is a resource
* |ncreased recycling and composting

= Energy recovery LS. ARMY *
Xay .- -

21 Y (D



Army Directive 2014-02:
Net Zero Installations

LO®

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 109-58

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

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

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

f.  Finding of No Significant Impact, Programmatic Environmental Assessmant:
Implementation of the Net Zero Program at Army Installations, October 2, 2012

g. Programmatic Environmental Assessment Army Net Zero Installations, Final
p-

2. Purpose. The Army'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
séts policy and assigns responsibilities o 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 to build on existing Army sustainability efforts to integrate
environmental, energy and green procurement programs. This holistic strategy is
targeted to improve management of existing Federal energy, water and solid waste
programs with the goal of increasing resiliency where fiscally responsible. Net Zarois 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 to all permanent Active Army, Army National Guard
and U.S. Army Reserve install 18, sites and facilities operated and/or maintained by
Federal funds in the continental United States (CONUS) and outside the continental
United States (OCONUS), hereafter referred to as “installations.” This policy does not
apply to contingency bases or Civil Works facilities. For the purposes of this poiicy, the
term “Commands” refers to U.S. Army Materiel Command, U.S. Army Installation
Management Command, the Army National Guard and the Army Reserve

Purpose

Sets policy and assigns responsibilities to strive toward
Net Zero energy, water, and solid waste at all Army
installations, sites, and facilities where fiscally responsible
and in support of mission accomplishment.

Expand roles outside of OASA (IE&E)

Pilots

The original Net Zero pilots will continue to strive toward a
goal of Net Zero in energy, water, and/or waste by fiscal
year 2020. The Net Zero pilots will serve as sources of
“best practices” that can be implemented at other
installations, sites, and facilities.

Requirements

Commands are expected to move toward the Net Zero
goals using existing programs and resources, where
practical.

Commands are expected to validate the cost benefit
analyses developed by installations for all new Net Zero

projects, as applicable. U.S. ARMY h
Ay -
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»
Redefined Roles and Responsibllities €:3 e @

= QOASA(IE&E) - Develop Net Zero strategy and policy, represents Army environmental and
sustainability interests, and provides strategic oversight and direction for Net Zero.

= OACSIM

O Quarterly: Update OASA (IE&E) on each Commands’ progress, pilot progress, as well as overall
Army energy, water, and waste goal performance.

O Periodically: Include Net Zero training in existing Army training.

= Commands/DRUS

O Oversee installation, site and facility performance. Continually evaluate and implement
energy/water/waste efficiencies, reductions, and reuse to the maximum extent possible.

O Hold quarterly conference calls to facilitate information exchange, identify best practices, track
progress and publish success stories and lesson learned.

O Ensure that installations, sites and facilities report progress quarterly and annually.
U Review and certify the accuracy and completeness of data quarterly, and track progress toward

Net Zero goals through aggregation of existing data sources.
U.S. ARMY A
Xay -
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Net Zero Army Wide

LO®

NZ Implementation Approach:
Initiate, Assess, Plan and Implement

Y Assess
=

— —
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»

Lessons Learned 5:3 @ @

» Teamwork and Command support is critical for
project execution

= Strategically plan the order in which Net Zero efforts
are taken

» Educate yourself about the funding and contracting
authorities that are available to initiate energy
projects

= Creating a change in culture is key to advancing the
Net Zero concept

= Procurement practices affect type & volume of waste

generated w

)/
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®
Key Challenges with Implementation € ¢

» Lack of supporting data to analyze and develop Net Zero initiatives
(e.g., lack of meters, incomplete waste characterization)

= Some Net Zero initiatives may not have positive return on
Investment

» Challenges with fence-line to fence-line implementation
(e.qg., privatized utilities, RCI, other tenants)

= Severe fiscal resource limitations restrict the ability of the
Installation to:

O Implement projects
O Hire contract personnel to implement the selected actions
O Use existing personnel to oversee the implementation

= Continued leadership support, awareness, and
engagement
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Internal Collaboration

Net Zero Water — Tobyhanna AD @

* Replaced potable water with process water for
foam suppression at
plant
~ $1.200 investment saves 300,000 galions/month
— Payback period: 1 month

= Share and document lessons
learned

« Installed a water chiller to replace single-pass
cooling system
~ $125,000 investment saves 2,000,000
gallonsimonth
~ Payback period: 8 months

Elements of Net Zero Water

i Water conservation & sfficiencies.

Water reuse

Water security
Assistnt Secretary o the Ay instafasions, Enery & Envrenment)

= Build cross-functional Net Zero
teams

* Reducey
en,
- ergy lntens!ty by 499,
1 ehavioras Changes ) (F”Ws.zmm
- Emprementeu fou-demang g,
TeTG-efficient e, constry :':0'09'55
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= Assist each other with challenges

= Conduct monthly calls and periodic
progress meetings
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®
External Collaboration

= DoD — DOE Memorandum of

Agreement
= EPA’s Office of Research and o
wEPA
DeVelOpment, and ASA(IE&E) Eﬁ\llti?gnsr;aetr?tsal Protection

Agency

Memorandum of Understanding

» GSA leveraged one of our NZ

GSA

' U.S. ARMY
EISA requirements S

pilots — Fort Carson - to complete
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Emerging Sustainability Issues 513 - @

The following lists areas or issues while not specifically addressed In
the NZ Directive are increasingly emerging as special focus areas of
sustainability.

= Develop a Net Zero strategy and policy for contingency bases striving to
bring the overall consumption of energy, water, and waste resources
down to an effective rate of zero thereby increasing base resiliency

= Enhanced Energy/water security efforts
= Aggressive Green Procurement policies

* |ncorporate the following areas into the goals and definitions of
Net Zero:

Q All Waste Including Regulated Hazardous Waste
O Training Lands
O Alternative Fuels - Transportation

: . U.S. ARMY
O Climate Change — Emissions = *
ay

~
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®
Journeying Towards Net Zero LO®

Evolution
of the Hierarchy

Drivers 17 Pilot Installations

- Energy Securlty, Joint Base Lawis-McChard, WA
surety, and reliability , e \
: G ; A A ENERGY
— Water scarcity % ' o = . ’
— Increasing energy prices/ e S C gl T e

Fully burdened costs of fuel

— Foreign energy sources
— Environmental concerns

— Federal and DoD mandates . S SN N vt
— Improved operational
capabilities
3 % ‘§
Risk reduction »y e | wirer st
% ; ﬂi,‘};;;{,,;.,.., Reduction Reduction
Srvers for o Nty M B\ Efficiency 0,
rivers for Change 'a o % 4 33
Resulted in Creation of , o w
Net Zero Programs for - o

Energy, Water, and W
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®

Next Steps LO®

Army-wide implementation:

= |dentify & institutionalize best practices

= Update AR 420-1 and AR 200-1
Refined Concept

= Publish Garrison Commanders’
Implementation guide

= Support Command reporting
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Upcoming Training LO®

= Module 2: Army Management Approach to Net Zero

= Module 3: Net Zero Energy
= Module 4: Net Zero Water
= Module 5: Net Zero Waste

= Module 6: Net Zero Resources/Tools

U.S. ARMY ,,
iy
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Questions?

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

Office of the Assistant Secretary of the Army for Installatlons 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/ o s
Army Net Zero ’i?\{ )
http://www.asaie.army.mil/Public/ES/netzero/index.html R

v B
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Slide 1: | am Kristine Kingery. | work in the Army Secretariat in the Office of the
Assistant Secretary of the Army for Installations, Energy and Environment. | am the
Director of Army Sustainability Policy and the Army lead for the Net Zero Installation
Initiative. Thank you for tuning in to Session 1 of the Net Zero online training.

Slide 2: This is Module #1 - Net Zero 101 and each of the modules — which are listed
on the next slide - will begin with a list of topics to be covered such as this one.

First on the list of topics is target audience and learning objectives. Basically — who this
training was developed for and why.

I'll go over the history of sustainability from the perspective of the Army.

Issues and successes of two of the installations that pioneered the sustainability
movement within the Army — Fort Bragg and Fort Carson.

Legal drivers, goals and the definitions for Net Zero and approaches installations should
take to strive towards Net Zero.

What's worked for some installations and how to overcome those challenges that Army
installations may still be facing and who’s working together to help resolve those and
emerging issues.

We'll end with what's next for Next Zero and provide contact information for any
guestions not answered during the course of this training.

The next slide outlines the topics for modules 2 through 6.

Slide 3: Module 2 - provides a review of Net Zero as a Management Approach and
addresses the 4 steps: Initiate, Assess, Plan and Implement.

Module 3 - delves into the holistic approach towards Net Zero Energy following the
hierarchy framework of reduction, efficiency, recovery, cogeneration, and renewable
energy.

Module 4 - examines the approach towards Net Zero Water following the hierarchy
framework of reduction, efficiency, recycle, reuse, and recharge.

Module 5 - explores the approach towards Net Zero Waste following the hierarchy
framework of reduction, repurpose, recycling and composting, energy recovery and
disposal.

Module 6 - provides information on many Publically Available Tools related to Net Zero
with links to their websites, such as the System Advisor Model or SAM, and EPA’s
WaterSense program that contains a Water-Efficiency Guidance for Federal Agencies

Net Zero Training Module #1
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and the Federal Energy Management Programs' Sustainable Facilities Tool for Solid
Waste.

Slide 4: Although everyone is welcome to learn about the Army’s Net Zero Initiative -
the target audience for this training is Directorate of Public Works staff such as Master
Planners and Program Managers (especially for energy, water and solid waste) or other
applicable garrison staff such as the Installation Sustainability Officer.

The main objective of this training is a basic understanding of the Net Zero Initiative—
what it is — what it means to you as someone who works on an Army installation, what
the requirements are and what are other installations doing? Specifically, what have
other Army installations learned from efforts they've initiated under the auspices of Net
Zero and how can you or should you implement the same strategy. You will need to
determine what approaches would work best at your installation.

(Speak slow and deliberate) One of the most important things you will learn today is that
there is a specific hierarchy of approaches the Army has developed for Net Zero
Energy, Net Zero Water, and Net Zero Waste. In other words — the order in which Net
Zero approaches should be implemented.

This module will explore the evolution of the Net Zero Installation Initiative from
inception to implementation Army-wide. But first we’ll go back to the beginning.

Slide 5: In order to review where we’re at and where we’re going, a good starting point
would be where we've been — that is, why Net Zero? Where did it originate? Some
might say Net Zero is just another name for P2 (or Pollution Prevention). Although the
two share some of the same goals like pollution prevention and source reduction — it'’s in
the approach that the two initiatives are quite different. In the next few slides ask
yourself what makes the Net Zero approach different from the P2 Program — we’ll come
back to that during the Q&A session — for now we discuss the origin of sustainability in
the Army.

Pause for effect.

Forces Command or FORSCOM Installations saw a tremendous growth in sustainable
practices during the 1990’s — although Army-wide they didn’t quite call it that yet.
Pollution Prevention or P2 programs were the driving force behind these initiatives that
resulted in reduced pesticide use, a reduction in the quantity and toxicity of hazardous
waste generated, improved waste diversion rates and decreased water use.

At the start of the new decade, armed with all their successes and accolades and with
help from a few key installations and key staff HQ Forces Command initiated the
development of the Installation Sustainability Program. Forward-thinking leadership and

Net Zero Training Module #1
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the efforts of talented staff at the installation level drove the concept of sustainability
from the “bottom-up”. Astute leadership at the Army HQ and DoD level helped to create
the concept of sustaining the mission — from the “top-down approach”. Despite all of the
successes realized by P2 initiatives, all the money saved and costs avoided and good
PR for the Army - there was a growing concern amongst Army leadership about
environmental issues and perceived constraints having a negative impact on training
missions. The red flag for some was an incident in which community concerns halted
training at a National Guard installation. Instead of buckling to the pressure from either
side — Army leadership developed an integrated compromise. This compromise — a
document which would become the framework for how we view sustainability in the
Army today was developed during a Senior Environmental Leadership Conference held
in Washington, D.C., entitled An Operational Directive and Campaign Plan. It was
signed by the Vice Chief of Staff of the Army on November 17, 2000, and mandated “an
integrated strategy, with a defined end-state, that ties resources to objectives and
engages stakeholders at all levels—to sustain the mission.”

Next you'll see a couple installation specific examples of the issues that helped drive
sustainability and the successes realized because of sustainability initiatives.

Slide 6: Ft Bragg began implementing sustainable practices/approaches in 2000 when
development outside the installation boundary continued to press the Ft Bragg fenceline
to the point where some activities within their drop zone had to be restricted — resulting
in a training land shortfall

At the same time, they also had:
— issues w/ endangered species on their training ranges
— Regional air quality issues
— Regional water quantity issues
— & rising energy costs

This led FORSCOM to initiate sustainability planning and in 2000 the 1% sustainability
planning workshops were held at Ft Bragg.

Slide 7: Meanwhile at Fort Carson they were experiencing growing pains of their own
and at their inaugural 2002 Annual Sustainability Conference, people from around the
community and state helped Fort Carson personnel set 25-year sustainability goals.
These goals have evolved over time and have been integrated into the garrison’s
strategic plans which are updated by the garrison commander to reflect multiple
objectives related to soldiers, families, and the workforce and Fort Carson’s training
mission. The dynamics of the Annual Sustainability conference have changed too. Fort
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Carson transferred management of the conference to a local non-profit but still provides
a military track at the annual event. Fort Carson is making notable progress in reaching
its vision of a sustainable future through pursuing achievement of its sustainability goals
formulated and adopted during the initial conference in 2002.

* They created a website and published sustainability information — a great
resource for soldiers and civilians and at the time ISO 14001 compliant for
Environmental Management Systems (EMS) — which at one time was combined
with sustainability to form their SEMS. The website has since evolved into a
‘Sustainable Fort Carson’ website managed under the Installation’s PAIO (Plans,
Analysis and Integration Office) by the Installations Sustainability Officer and
team. Information specific to facility management — recycle operations, master
planning, energy and waste operations to include Net Zero initiatives are now
published under the DPWs website

* Between 2002-2011, permanent conservation easements were acquired on
approximately 25,000 acres of private property through ACUB (Army Compatible
Use Buffer-zone program) that extends from 1.5 to 2.0 miles wide along some 23
miles of the Fort Carson perimeter.

» Sustainability planners at Fort Carson foresaw the implications that BRAC would
have on installation traffic and have brainstormed, supported and promoted the
use of many alternative modes of transportation. Shown here is a Fort Carson
Map with shuttle bus routes. Today, Sustainable Fort Carson promotes a “Give a
Buddy a Ride” ride-share program.

» Fort Carson was one of the first to purchase and use alternative fuel vehicles.

» Originally purchased with P2 funds — Fort Carson’s solvent distillers and green
parts washers are still successfully utilized.

Slide 8: We've talked about the P2 initiatives era and the roots of Sustainability and
Installation specific issues and efforts towards sustainability. By early 2004 — Fort
Bragg, Fort Carson and Fort Lewis (now JBLM) had already developed or were in the
process of developing their installation level plans and setting their long term
sustainability goals. But Sustainability really became official when the Army published
the ‘Army Strategy for the Environment: Sustain the Mission — Secure the Future’ in late
FYO04.

Since then the goals and strategies have changed — a little — but the underlying theme
still and will probably always be to appropriately manage the land and resources the
American people have entrusted with the Army in a way that enables the Army to
accomplish The Mission now and for future generations.
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Now we’re going to talk about Net Zero and how the concept of Net Zero came to be.
Net Zero is not a replacement for ‘sustainability’. Sustainability reaches into everything.
It is the overarching way of managing and planning for....just about everything in a way
that enables future generations to enjoy the same resources. Net Zero is based on that
same concept but in a less broader sense. The Army’s Net Zero Initiative (for now)
focuses on managing energy and water resources in a sustainable way and taking
steps to reduce the sources of waste generation.

Next slide discusses the forces that helped drive Net Zero.

Slide 9: As the Army continues to manage our installation bootprint, we are striving to
balance overlapping and sometimes competing objectives. For example, we are
balancing our goal to increase energy security, surety, and reliability with goals to
reduce fuel costs, foreign sources of energy, and environmental concerns. We are also
striving to meet or exceed the performance targets established in Federal mandates
including EO 13514 Federal Leadership in Environmental, Energy, and Economic
Performance, the Energy Policy Act of 2005 or commonly referred to as EPAct05 and
the Energy Independence and Security Act of 2007.

Installations and surrounding communities are experiencing increased power outages
due to the impact of natural disasters and a vulnerable electrical distribution system. As
depicted in the graph on the lower left, in the last ten years, we have seen over a four-
fold increase in power interruptions on our Army installations.

In the past year, between 30% and 50% of the contiguous United States experienced
drought conditions.

Energy supply shortfalls, coupled with water scarcity, represent a strategic vulnerability
for the Army — increasing risk to our mission, our pocketbook, and our reputation.
Ensuring energy and water security, through increased efficiencies and diligent
management of resources, reduces this vulnerability.

Slide 10: The intent of the Army’s Net Zero (NZ) Initiative originated from the
Department of Energy’s (DOE)s Net Zero Energy Installation (NZEI) Task Force which
was created as a result of EO 13514. DOE was on point to work collaboratively with the
DoD and installations from each service to implement a pilot program to study Net Zero
Energy Installations. The concept of Net Zero Energy was first developed in the context
of a typical house — where all energy needs are provided by renewable energy sources
generated on, in or near the home. The concept expanded to communities, campuses,
and military installations.

Leveraging efforts and progress made with the DOE-DoD NZEI initiatives, the Army

took a broader approach, expanding beyond energy to incorporate water use and solid

Net Zero Training Module #1
Net Zero 101



waste generation, and by February 2011, multiple interested installations had
nominated themselves to take part in the Army’s NZ Pilot Installation Initiative. On 19
April 2011, the Army identified 17 pilot installations striving to bring the overall
consumption of resources within their respective assigned category down to an effective
rate of zero by 2020. The pilot installations vary in size, both in population and physical
acreage, are geographically diverse, and include representation from all Army
Commands. The pilot installations have and will continue to serve as model
communities for sustainability and quality of life while the Army takes an even broader
approach by decentralizing NZ and applying the NZ concept to all Army Installations.

Appropriately managing our natural resources and complying with Federal mandates is
a challenge that the Army has been addressing through technologies, policies, and
initiatives, such as Net Zero. But in order to leverage Net Zero concepts to meet all
these challenges — we had to define Net Zero. And then redefine Net Zero as you will
see on the next two slides.

Slide 11: What you are viewing right now was taken from a presentation slide created
in mid 2012 at the onset of Net Zero when the Army was still defining what it means to
be a Net Zero installation. At the time — there was only one Net Zero Hierarchy which
served to prioritize approaches for all three — Net Zero Energy, Net Zero Water and Net
Zero Waste. As the Initiative progressed, it became clear that the Net Zero hierarchy
applies differently to energy, water and waste, and alternate versions of the Net Zero
hierarchy were needed to capture differences. The Net Zero hierarchy, the framework
for the Net Zero strategy, was refined into subordinate hierarchies for each area of Net
Zero. The hierarchies together articulate an overall approach that is not only consistent
across installations, but also allows for unique solutions to emerge for each installation
in accordance with their specific circumstance.

Also the definitions needed to be refined. Just how the Net Zero Hierarchy and
definitions were refined will be discussed a little later. Please take a moment to review
the original definitions and when we revisit with the new definitions — test yourself to see
how quickly you can identify the changes — which range from subtle nuances to major
revision.

Now we’re going to cover the initiative that jumpstarted the Army’s Net Zero efforts — the
Army’s Net Zero Pilot Installation Initiative

NOTE - definitions that are shown on the slide are repeated here below, in the event its
decided to ‘read along’ with the Trainee

The original Net Zero Hierarchy — Inverted triangle and Army’s Definitions of Net Zero:
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The Net Zero approach is comprised of five interrelated steps: reduction, re-purpose,
recycling and composting, energy recovery, and disposal. Each step is a link towards
achieving Net Zero.

= A Net Zero Energy Installation as producing as much energy on site as it uses,
over the course of a year.

= A Net Zero Water Installation 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.

= A net zero waste installation is an installation that reduces, reuses, and recovers
solid waste streams, converting them to resource values with zero solid waste
landfill.

= Anet zero installation is one which applies 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.

Slide 12: The Army announced the Net Zero Initiative in October 2010 at AUSA. After
a call for volunteer installations in February 2011, the Army identified 17 pilot
installations on 19 April 2011.

These pilot installations are striving to bring the overall consumption of resources within
their respective assigned category of energy, water, and/or waste down to an effective
rate of zero by 2020. The pilot installations vary in population, are geographically
diverse, and include representation from all Army Commands. They range in physical
acreage from Fort Bliss with over 1,000,000 acres to Fort Detrick with less than 1,500
acres.

They also support a wide range of Army missions, from research and testing at
Kwajalein Atoll, to education at West Point, to innovation at Tobyhanna Army Depot,
and to training, deployment and sustainment of units and teams for combat at Fort
Carson. The pilot installations have and continue to serve as model communities for
sustainability and quality of life.

As you can see from the map, the following were selected for the Army Net Zero Pilot
Installation Initiative: the green dots represent NZ Energy pilots, the blue dots represent
the NZ Water pilots, and the red dots represent the NZ Waste pilots. There are some
overlaps at pilots, for example, Fort Detrick is both an Energy and Waste pilot
installation.
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Slide 13: The Army selected the pilot installations based on qualitative and quantitative
criteria. These criteria included:

= Command or installation-level support to pursue a Net Zero status
= Constraints or vulnerability of current natural resources

= Impact on mission critical objectives

= Energy security needs

= Installation expertise

= Installation cost sharing capability

= Resource costs

= Project development capabilities acquired from past, current or programmed
conservation, efficiency, recycling, recovery, or generation projects

= Local regulatory climate

The graphics depicts the timeline of the selection process, beginning with the
development of the criteria, “Participation as a Pilot Army Net Zero Installation” memao,
data collection and ending with a review board and finally the announcement of the
pilots.

Slide 14: This slide identifies specific activities and actions taken to implement Net
Zero at our pilot installations, including establishing a baseline, assessing potential, and
integrating results into existing programs. All activities and actions are based on
collaboration.

Establishing a baseline involves completing an energy audit, conducting a water
balance assessment or a material flow analysis and waste characterization study.

Assessing potential for future activities involves conducting a renewable energy audit,
identifying water re-use opportunities, or identifying additional material re-use and waste
diversion opportunities.

Net Zero efforts tie these all together. They include project lists and actions to meet a
pilot installation’s Net Zero goals by fiscal year 2020. Results are then integrated into
energy and water master plans, as well as solid waste management plans, which
document activities the Army is already doing.

The next charts describe the roadmaps at our pilot energy, water and waste
installations.
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Slide 15: The Net Zero Energy Roadmaps developed for the pilot installations
identified renewable energy technologies and potential project opportunities and actions
to be taken to meet the installation’s respective Net Zero goal by FY2020. Each
Roadmap included a recommended project list for FY13-FY20, including the following:

= Energy efficiency improvements (e.g., bldg. envelope, HVAC equipment, lighting)
= Opportunities for waste heat recovery and CHP

= Renewable energy projects (such as solar hot water, solar PV, geothermal, wind,
or biomass)

As the roadmaps are implemented:
= The installation should see a steady reduction in energy consumption
= & a steady increase in renewable or alternative energy technologies

This figure is from the Sierra AD energy roadmap & shows the sequencing of projects
through FY2020 to reach net zero.

Slide 16: A Net Zero water roadmap builds a strategic framework from which the sites
can implement initiatives to help drive them towards Net Zero. The roadmap, like that
for energy, will contain specific projects, sequenced over several fiscal years, with the
progress that each project will make toward Net Zero clearly identified.

Based on results from a water balance survey, Net Zero water projects are identified
that will have the greatest affect on overall water demand reduction and will move the
installation toward Net Zero.

Projects will include a mix of efficient technologies and projects that target alternate
water sources that will replace the use of freshwater resources. There will be an
emphasis on demand reduction and then alternate water projects. The installation’s
master planning activities will be part of the formulation of the roadmap so that the
installation’s current plans are well integrated into the Net Zero program.

This example is from Fort Carson’s Water Roadmap.

Annual potable water consumption at Fort Carson will be reduced by 47% from FY 2012
if the recommended Water Conservation Measures are implemented and the reclaimed
water system is expanded. However, this reduction in potable water use and
expansion of the reclaim system does not enable Fort Carson to achieve its net zero
water goal, which is to reclaim water through the WWTP equal to or greater than the
amount of potable water that is supplied to Fort Carson by FY 2020.
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To meet this ultimate goal, Fort Carson will have to consider direct potable reuse. As
Fort Carson’s population grows through FY 2015, wastewater discharge will increase to
424 Mgal annually. Of this total, 209 Mgal will be reclaimed during the irrigation months
of April through October after completion of the reclaim expansion project. During the
non-irrigation months, Fort Carson will have a capacity of 215 Mgal of water to reclaim
as direct potable reuse. The total capacity to reclaim wastewater effluent will be
essentially equivalent to the potable water use at Fort Carson, which meets their net
zero water definition.

Slide 17: The first component of a Net Zero Waste Roadmap is a Material Flow
Analysis that looks at “outputs” (which is the current waste disposal) as well as “inputs”
(like purchasing data). This links the volume of waste generated by activity with the
source of that waste in the supply chain.

The installation’s priority waste streams are also identified in the MFA.

The Roadmap develops strategies & specific projects for reducing or eliminating those
waste streams, including:

= Improved purchasing practices

= Expanded re-purposing / re-use strategies

= Additional waste streams targeted for recycling or composting
= Potential energy recovery technologies

Over the past three years, collaboration has stood out as a crucial ingredient in the
recipe for achieving Net Zero.

Slide 18: As previously discussed - As the Net Zero Pilot Installation Initiative
progressed, it became clear that the Net Zero hierarchy applies differently to energy,
water and waste, as reflected in the alternate versions that were refined into
subordinate hierarchies for each area of Net Zero. The hierarchies together articulate
an overall approach that is not only consistent across installations, but also allows for
unique solutions to emerge for each installation in accordance with their specific
circumstance. Common to all hierarchies are Reduction and Awareness/Culture
Change.

The definitions of Net Zero Energy, Water, and Waste have also evolved and as the
Initiative progressed, it became clear that the Net Zero hierarchy, which is the
framework for the Net Zero Strategy, applies differently to energy, water and waste.

Slide 19: The Net Zero energy definition was clarified to emphasize the need to reduce
overall energy use, increase efficiency, and implement recovery & co-generation
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opportunities, replacing the remaining energy with renewable energy. This refined
definition evolved from the original Net Zero Energy Definition: produce as much
energy on site as it uses over the course of a year.

The Net Zero Energy hierarchy focuses first on energy reduction through conservation,
followed by energy efficiency. Once energy use is reduced as much as possible and
energy efficient technologies have been implemented, the hierarchy dictates that energy
recovery and cogeneration be investigated. Remaining energy loads are to be met with
the use of on-site renewable energy sources. This approach enables a Net Zero Energy
installation to produce as much renewable energy as it uses over the course of a year.

Note that we do not START with renewable energy. The reason Reduction is at the top
of the inverted triangle is because reducing the amount of energy consumed is the first
step in any Net Zero effort. Renewable energy is the bottom, and smallest portion, of
the triangle. Spanning all of the energy hierarchy steps are “Increased Energy Security”
and “Awareness/Cultural Change.”

Our installation energy managers understand that achieving a resilient, Net Zero
installation requires a systems-of-systems, holistic approach. Holistic approaches to
achieving Net Zero Energy include dramatic demand side energy use reduction; the
right mix of energy generation technologies and strategies that also increase energy
security; building clusters served by smaller central utility plants and microgrids; and
flexible implementation strategies accounting for technology innovations and mission
changes.

Slide 20: The Net Zero Water definition mirrors the revised hierarchy.

The Net Zero Water hierarchy is similar to that of Net Zero Energy. It begins with the
reduction of water use from all sources, followed by improved efficiency. Installation
decision makers identify the largest water uses and seek to perform the same functions
with less water. These efforts are a top priority as they should have the greatest effect
on reducing overall water use. This refined definition evolved from the original Net Zero
Water Definition: limits the consumption of freshwater resources and returns water
back to the same watershed so as not to deplete the groundwater and surface water
resources of that region in quantity and quality over the course of a year.

Next, installations maximize water recycling and reuse to reduce the demand on fresh
water sources, protecting surface or groundwater sources for future use. They shift
from potable water use to non-potable sources as much as possible, and minimize inter-
basin transfers of any type of water.
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The final step in the hierarchy is focused on recharging the aquifer. The goal of a Net
Zero Water installation is to recharge as much water back into the aquifer as it
withdraws.

Spanning all of the water hierarchy steps are “Increased Water Security” and
“Awareness/Cultural Change.” We acknowledge that achieving Net Zero energy or
water does not ensure energy or water security, and that additional steps must be taken
to achieve both goals. The second overarching action emphasizes the need to
integrate awareness and culture change into all Net Zero efforts.

Holistic approaches to achieving Net Zero Water include water conservation and
efficiencies; water reuse strategies, including grey water and purple pipe; and water
security and reliability strategies, including alternate water supplies.

Slide 21: The Net Zero waste definition was only minimally changed.

The Net Zero Waste hierarchy starts at the top with source reduction building on the
Army’s Pollution Prevention programs that have been in place for years and reinforcing
that this is the most efficient strategy for minimizing waste and reaching our goal. Re-
purposing or re-using waste products and materials is the next most efficient step. This
ensures that the complete value of the goods is retained and that the re-used goods are
substituted for goods that would have been otherwise purchased new.

Recycling is the next approach but not as preferable as finding a new use for a waste
item mostly because recycling requires energy and resources for processing and at best
retaining only part of the material value of the goods and materials. Composting is a
way to recycle organic food waste.

Energy recovery is only to be considered once all diversion rate goals have been met at
an installation. And even then this approach is not very efficient because it only retains
the thermodynamic value of the materials used in the goods, and also requires energy
and resources for processing.

Holistic approaches to achieving Net Zero Waste include improved purchasing
practices. For example, buying less and buying better, such as buying recycled as well
as recyclable content, and bio-based products.

The recognition that waste is a resource and implementing take-back policies that
match donors with end users is another holistic approach. So is increasing recycling
and composting. Joint Base Lewis-McChord is one of our pilot installations that saw
first hand the value of turning trash into treasure when it sold the largest pile of compost
ever sold through the government’s surplus liquidation site — over 5 million pounds for
approximately $9,000 dollars!
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A final step is disposal — but not until every other option is explored - after every bit of
waste is recycled, re-purposed, composted, burned for energy recovery then disposal is
appropriate.

As installations follow the hierarchy, they see reductions in the amount of solid waste
disposed, as the goal of a Net Zero Waste installation is to have zero solid waste landfill
disposal.

Slide 22: Our collective challenge is to adopt and embed these take-aways into
standard activities across all installations, and to continue to partner with communities,
other agencies, and industry to achieve the most sustainable and cost effective
solutions for all parties involved.

At the end of January 2014, the Secretary of the Army, The Honorable John McHugh,
signed the Net Zero Installations Directive to expand the Net Zero Initiative beyond the
pilot installations to all permanent Army installations.

The Army’s intent is that all installations evaluate the feasibility of achieving Net Zero
and then implement, to the maximum extent practicable and fiscally prudent, policies,
procedures, and technologies that advance their Net Zero goals.

This slide summarizes the purpose, pilots, and requirements.

The purpose is to set policy and assign responsibilities to strive towards NZ energy,
water, and waste at all Army installations, sites, and facilities where fiscally responsible
and in support of mission accomplishment. The pilots will still continue to strive towards
their original goal and will also serve as sources for “best practices”.

The commands are expected to move towards NZ using existing resources and to also
validate cost benefit analyses for new NZ projects.

Slide 23: The Directive also refines the roles and responsibilities of each key player.

My office (OASA(IE&E)) develops Net Zero strategy and policy, represents Army energy
and sustainability interests, and provides strategic oversight and direction for Net Zero.

OACSIM is responsible for updating my office (OASA (IE&E)) on each Commands’
progress, as well as overall Army energy, water, and waste goal performance and
including Net Zero training in existing Army Energy Managers Workshops and assist
Commands in incorporating Net Zero into other appropriate Army training.

The Army Commands will:

1. Oversee installation, site and facility performance as they strive to exceed the
legal, regulatory, Presidential, Department of Defense, and Army policy
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requirements for increasing efficiency, reuse, and reducing energy and water
consumption, and solid waste generation as cost effectively as possible.
Commands will continually evaluate and implement energy/water/waste
efficiencies, reductions, and reuse to the maximum extent possible within
available funding levels and as new technologies/approaches are proven cost-
effective.

2. Hold quarterly conference calls to facilitate information exchange, identify best
practices, track progress and publish success stories and lesson learned.
Commands will summarize the results in quarterly reports to OACSIM.

1. Ensure that installations, sites and facilities report progress quarterly and
annually on energy, water, and waste per Army policy via existing
reporting systems (e.g., Army Energy and Water Reporting System, Solid
Waste Annual Reporting-web, Headquarters Army Environmental
System).

3. Review and certify the accuracy and completeness of data quarterly, and track
progress toward Net Zero goals through aggregation of existing data sources.

Slide 24: From the three years we have worked with the pilot installations, using them
as our test beds, we have developed an approach to capture the Net Zero concepts.

The key is using existing installation procedures, practices, and systems and strive
towards Net Zero as an end state.

The circle graphic captures the overarching approach to implement Net Zero at Army
Installations: Initiate, Assess, Plan, and Implement.

Slide 25: In the next few minutes | will discuss some of the lessons learned thus far:

Working towards Net Zero requires a diverse and motivated team that includes not only
Garrison personnel drawn from public works, master planning, and environmental; but
tenants willing to endorse Net Zero goals, as well as support from commands, ACSIM,
ASA(IE&E), and subject matter experts. All team members need to be on board and
Command support that is made widely known is critical for project execution.

Implementation should first consider reduction, conservation, efficiency as initial low
cost/no cost initiatives to provide quick wins towards NZ. Essentially, the first step
should be considering options that do not require taking on a financial burden and can
be completed quickly. Implementation support is needed after the study/assessment
phase, as this can be difficult without proper guidance.
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The Key to achieving energy goals is strategic execution & leveraging private sector
financing for energy efficiency and renewable power projects. This can be in the form of
an Energy Performance Saving Contract or Enhanced Use Lease.

Changing behavior is just as important as implementing a new energy efficient
technology. Creating awareness by outreach activities cultivates a more holistic
approach so that installation personnel — soldiers, civilians and contractors — stop and
rethink about the way their activity affects the energy and water they use and waste
they generate.

Procurement practices affect type & volume of waste generated. This is nhothing new
that was learned. It’s just really important and the issue is so large and so ingrained into
everyday activities — change seems insurmountable. But there are little changes being
made all the time in creating sustainable procurement practices that can lead to more
and bigger changes. Take the time to stop and rethink about the purchases made
recently for your program. What could have been done better - more efficient - or not
purchased at all.

Slide 26: From the lessons learned we can see that there are many challenges in the
implementation of Net Zero, these challenges include:

= Lack of supporting data to analyze and develop net zero projects hinders
decision making. Limited information is available on energy and water use,
operations and maintenance costs, and so it can be difficult for installation
personnel responsible for Net Zero to make the case for net zero implementation.
(For example, lack of meters )

= Many proposed projects do not have positive return on investment (ROI) using
standard estimating methods.

= Another complicating factor is that some utilities are privatized and operated by
contractors, further limiting access to information needed to identify Net Zero
opportunities. Furthermore, the contracts do not require reductions in resource
use, so the contractors do not necessarily forward recommendations to achieve
Net Zero goals.

= Severe fiscal resource limitations restrict the ability of the installation to
implement projects, hire contract personnel to implement the selected Actions, or
use existing personnel to oversee the implementation of the selected Actions
which are conducted by other entities.

= Lack of leadership support, awareness, and engagement are also significant
impediments, as this support is critical to implementation.
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Slide 27: In the same line of thought, best practices have been identified from the pilot
installations that can be used to guide other installations forward. Our office has taken
these best practices and is in the process of publishing these documents as it is crucial
in institutionalizing Net Zero across the Army enterprise.

Modules 3, 4, and 5 contain details on processes, procedures, and programs at Army
installations that have been determined to be a ‘Best Practice’ in the pursuit of Net Zero.

Slide 28: As we can see from the previous slides, collaboration is essential to Net
Zero.

The goal is for information learned at one Net Zero pilot installation to be shared with
other Army installations.

The Net Zero team at the Headquarter-level hosted monthly collaboration calls and
periodic progress meetings with representatives from our energy, water, and waste pilot
installations and their Commands. This is being transitioned to the Army Commands at
the end of Fiscal Year 14.

We have also established cross-functional Net Zero teams to share and document
success stories and lessons learned, and a best practices document will be
published this year as well.

These monthly calls and other collaborations are important to NZ progress, as
they encourage discussion and sharing of information between installations, as
well as with HQDA.

Slide 29: We have also partnered with other Federal agencies, with industry through
public-private partnerships, and with municipalities and communities to develop
mutually beneficial solutions at the local and regional levels. For example:

1. The Environmental Protection Agency’s Office of Research and Development, and
ASA(IE&E) signed a memorandum of understanding (MOU)on 28 November 2011, to
assist the Army in its Net Zero Initiative.

2. DOE has major national programs in fundamental scientific research; energy
research and development (R&D); and nuclear weapons research, development, and
production. Much of the work in these programs is conducted through an extensive
network of GOCO labs and facilities under UP contracts. Through the Work for Others
(WFO) program, DOE can make the highly specialized or unique expertise and
capabilities of this network available to support the missions of other federal agencies
and non-federal customer needs on a fully reimbursable basis.
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3. GSA is required by EISA, Section 491 to complete a demonstration project per year
(2009-2014) of green features in a Federal building. GSA reached out to the Army to
leverage one of our NZ pilots — Fort Carson.

Slide 30: Our current Net Zero Directive specifically excludes Contingency Bases. But
we have been working with Contingency Bases— specifically Camp Buehring as a NZ
Contingency Base pilot. At the end of FY2014, the Army will issue its ACP that includes
Contingency Bases. The Army plans to develop a Net Zero Force 2025 and Beyond
strategy and policy for contingency bases striving to bring the overall consumption of
energy, water, and waste resources down to an effective rate of zero thereby increasing
base resiliency.

Standards for microgrid cybersecurity are coming front and center and may find their
way to future NZ Policy issuances

There may come a day when a soldier, Civilian, and/or Contractor are only able to
acquire green products in the process of accomplishing the mission at Army facilities.
We have a clearinghouse now — an excellent resource where you can find alternative
products

Many Installations are already initiating efforts to minimize the Hazardous waste
generated on their site and training Lands must be managed in a sustainable way in
order to preserve their use for future use.

Slide 31: This slide graphically summarizes the Army’s journey towards Net Zero.

Through a collaborative process, our pilot installations have made great strides along
the Net Zero journey. | am proud with the progress our installations have made and
some of the success stories could become the next Army standard as we learn more
about increased mission capabilities and cost avoidance achieved from Net Zero.

Our collective challenge is to adopt and embed these takeaways into standard activities
across all installations, and to continue to partner with communities, other agencies, and
industry to achieve the most sustainable and cost effective solutions for all parties
involved.

Slide 32: To date substantial progress has been made in the areas of Net Zero energy,
water, and waste. From this, best practices and lessons learned have been identified
that can be used to guide these and other installations forward. As mentioned earlier,
the best practices documents will be published this year.
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The Army will start to decentralize Net Zero and embed these practices in standard
operating procedures at appropriate Army Commands/Direct Reporting Units and
institutionalize an integrated approach of sustainability and resource security to all
installation design, planning, service, and investment decisions.

A Garrison Commanders’ implementation guide will also be published with the objective
of presenting a practical, step-by-step framework to assist Army installations in striving
toward Net Zero. This Guide is intended to be used at the installation-level to focus and
integrate ongoing management initiatives in the areas of energy, water and waste.

Slide 33: Thank you for tuning into Module 1 of the NZ online training NZ 101. The next
module will cover Net Zero as a Management Approach — Review of step-by-step
approach/philosophy.

The rest of the modules will be an in-depth review of Energy, Water, Waste and the
tools needed to achieve NZ.

Net Zero Energy — Energy-specific summaries of the NZ Energy Hierarchy, energy
efficiency/renewable energy drivers such as laws, Executive Orders/other issuances,
and DoD/Army regulations. Introduction to energy efficiency and renewable energy
assessments (including the Energy Initiatives Task Force (EITF) and at what threshold
they should be engaged (greater than 10MW)). Capture alignment of current reporting
and management requirements, successes, lessons learned and best practices for
implementation.

Net Zero Water — Water-specific summaries of the NZ Water Hierarchy, water
sustainability/efficiency drivers such as laws, Executive Orders/other issuances, and
DoD/Army regulations. Introduction to water balance assessments, ;, residential
housing; potable and non-potable water options (purple pipe); and inter basin/ aquifer or
climate constraints. Capture alignment of current reporting and management
requirements, successes, lessons learned and best practices for implementation.

Net Zero Waste — Waste-specific summaries of the NZ Waste Hierarchy,
sustainability/source reduction drivers such as laws, Executive Orders/other issuances,
and DoD/Army regulations. Capture alignment of current reporting and management
requirements, successes, lessons learned and best practices for implementation.

Net Zero Resources/Tools — Provides information on may publically available tools
related to Net Zero.

Slide 34: Additional information on Net Zero and other Army energy and sustainability
programs and policies is available on our office website.
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Thank you for your attention.
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Module 2 — Net Zero MHO®

Management Approach

» Target Audience and Learning Objectives
= Net Zero Hierarchy

= Collaboration

=  Step O Initiate

= Step 1 Assess

= Step 2 Plan

=  Step 3 Implement

= Army Installation Successes

= Net Zero Army Wide
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n Lessons Learned/Challenges W‘ ey
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Learning Objectives wO®

1. The Army’s approach to implementing Net Zero

2. Steps to initiate Net Zero

3. Determine data requirements to establish baseline
and develop a plan

4. ldentify needs and opportunities on your installation

5. Evaluate, validate and implement programs,

processes, and projects
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The Army’s Net Zero Hierarchy O ®
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Net Zero ENERGY: Reduce overall energy use, maximize efficiency, implement energy
recovery and cogeneration opportunities, and then offset the remaining demand with the
production of renewable energy from on-site sources, such that the Net Zero energy
installation produces as much renewable energy as it uses over the course of a year.

Net Zero WATER: Reduce overall water use, regardless of the source; increase use of
technology that uses water more efficiently; recycling and reusing water, shifting from the use
of potable water to non-potable sources as much as possible; and minimizing interbasin
transfers of any type of water, potable or non-potable, so that a Net Zero water installation
recharges as much water back into the aquifer as it withdraws.

Net Zero WASTE: Reduce, reuse, recycle/compost, and recover solid W“-s- ARMY ﬁ
waste streams, converting them to resource values, resulting in zero landfill NAY

disposal 4 N




Net Zero Energy — Ft Hunter Liggett ) @ &

FHL Net Zero
Energy Solution
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Net Zero Water — Camp Rilea HO®

Primary Lagoon
for WWTP

WWTP rapid infiltration
basin #1 (of 4)

Recent efforts:

O Converted from spray to rapid infiltration basins
O Recycled water plant converts 65% of effluent to Class A water
O Water security from 2 new wells and storage reservoir

= Planned efforts:

O Convert wash rack to use Class A water
O Expand water reuse from 65% to 100%
0 Replace turf grass with drought-tolerant
native species 426,0003331391}%;;5%'%
Q Install low-flow fixtures

' ! U.S. ARMY
Class A Recycled water Plant . IMplement rainwater harvesting W
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Net Zero Waste — Fort Carson

= Reuse efforts:

O Furniture donation program (target:
16,000 of used barracks furnishings)

O Developing more partnerships for re- |
use, e.g. Goodwill

= Recycling efforts:

U Recycling all mattresses from
barracks

0 Recycling incentives for Units
O Electronics recycling via Federal
Prison Industries (UNICOR)

O Porcelain collection with City

0 New recycling truck that can weigh
containers



Where to Begin... LO®

180.000
Post Current Gas
» Establish your baseline 160.000 1 contract
140,000 25% EE Assumption NZEI
D Complete an energy aUdIt 120.000 W Solar Vent Pre-Heat
Solar Hot Water
Q0 Conduct a water balance assessment £ 1000007 Daylighting
= 20.000 - B Ground Source Heat Pumps
0 Conduct a material flow analysis or waste ., " Solly Photovele
Chal’aCterlzatlon StUdy 40.000 - Future Solar / Geo (Elec)
B 2011 Baseline (Elec)
- Assess your pOtentlal 20.000 - 2011 Baseline (Heat)
O -
O Conducting a renewable energy audit woE with L 0n 0 2013 2016 2017 20T 2015 2020
25%
. 0O EE
O Identify water re-use opportunities T ——— Water Water
) .. . . Renewable Energy Integration Roadmap Supply Use
O Identify additional re-use and diversion —
Indoor building
opportunities o Gy

Installation Level Municipal Solid Waste By Category,
Percent by Volume

6
On-site ground Irrigation

» |[ntegrate the results into existing programs
O Energy and water master plans
Q Integrated solid waste management plan

Losses

Water Balance
= Collaborate Framework

O Build cross-functional Net Zero teams U.S. ARMY
O Join the monthly Net Zero collaboration calls Material Flow Analysis W *

O Share and document successes 8




Net Zero Energy Roadmaps O®

= Energy Baseline Sierra Army Depot Load Reduction and

Renewable Energy Integration Roadmap
= Energy Efficiency

180.000

Post Current Gas
Assessments . postur
25% EE Assumption NZEI
= Renewable Energy "™
Assessments 120,000 - W Solar Vent Pre-Heat
Solar Hot Water
Z 100,000 - s
. é Daylighting
u Enel’gy SeCUI’Ity - 20.000 - B Ground Source Heat Pumps
B Solar Photovoltaic
Assessments 60.000 + Geothermal Electric
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= Energy Project List l201]Basel?ne(Elec)
d |m Iementatlon 20,000 m2011 Baseline (Heat)
an
p . 0 -
Recommendations 2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
no EE with
25%
EE
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Net Zero Water Roadmaps I O®

= \Water Balance

Q Identify largest end-users
Q Set priorities

= Water Efficiency

U Perform LCC analysis on
measures

O Rank order projects

O Include technology and
behavioral changes needed

= Roadmap Workshop

O Collaborate with site

O Set priorities

O Identify funding

O Determine acquisition strategQ)

» Roadmap and Master
Planning
O Finalize strategy

O Incorporate into master
planning

kgal

700,000

Fort Carson

Water Roadmap
600,000 +-

500,000 +-

400,000 -
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200,000 -

100,000 4ol
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B Purchased Potable Use mDirect Potable Reuse Potential During Non-Irrigation Season
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Net Zero Waste Roadmaps €:§ e @

= Material Flow Analysis Example Installation Waste Profile

= |Improved Procurement 189,000 -

_ O 160,000 -
Practices % 140,000 - = Green
; 120,000 - packaging
= Re-purpose / Re-use u | 100,000 1 W Waste-to-
80,000 - Energy
Strategy 2 60,000 - I Recycling
. . o 40,000 -
= Recycling and Composting F | 5000 - B Landfil
Strategy 0 - . . . : disposal
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Implementation Framework LO®

e~

Initiate 1 f-'l\
Identify and Engage Key Stakeholders ~ Assess b
Set Goals to Meet Priorities Conduct Organization and Data Analysis
Establish Scope of Net Zero Activities Evaluate Current Resource Use

Identify Opportunities and Needs

"3\' - an
Implement evelop and Evaluate Net Zero Actions

Engage Activity Owners ____ Prioritize Net Zero Actions
Implement Projects Validate Plan

Monitor and Document Results
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Steps in Net Zero Implementation

INITIATE

ACTIVITIES

IDENTIFY AND ENGAGE KEY STAKEHOLDERS

LO®

SET GOALS TO MEET PRIORITIES

ESTABLISH SCOPE OF NET ZERO ACTIVITIES

ASSESS

CoNDUCT ORGANIZATION AND DATA ANALYSIS

EVALUATE CURRENT RESOURCE USE

IDENTIFY OPPORTUNITIES AND NEEDS

PLAN

DEVELOP AND EVALUATE NET ZERO ACTIONS

PRIORITIZE NET ZERO ACTIONS

VALIDATE PLAN

IMPLEMENT

ENGAGE ACTIVITY OWNERS

IMPLEMENT PROJECTS

MONITOR AND DOCUMENT RESULTS
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Step O: Initiate

LO®

O

|dentify and
Engage Key
Stakeholders

Set Goals
to Meet
Priorities

Establish
Scope of
Net Zero
Activities
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Step 0: Identify and IO ®

Engage Key Stakeholders

Decision Makers Critical to Net Zero

Garrison Commander

Director of DPW
Identify and Utility Planners and Operators (Government
Engage Key and/or privatized)
Stakeholders Energy or Resource Managers
Director of DPTMS

Leads for Major Tenant Organizations
Director of Resource and/or Budget
Management
Director of Contracting
Defense Reutilization and Marketing Office
Sustainability Officer

v BY

15 Y



Step 0: Set Goals to Meet Priorities € @ @

0

: Establish
Identify and Set Goals

Engage Key to Meet ﬁg?%%g

Stakeholders Priorities Activities
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Step 0: Establish Scope of MO®
Net Zero Activities

O

dentify and Set Goals Establish

Engage Key to Meet Scope of
Stakeholders Priorities Net Zero
Activities

o= 0
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Step 1: Assess MO®

Conduct Evaluate identify
Organization Current ”»
Opportunities
and Data Resource B Neads
Analysis Use
— ID Major Orgs — Determine — Identify Critical and
and Activities Resource Use Future Resource
— |D Major/Priority — Correlate Resource Needs
Resource Use Use with Activities — Identify Opportunities
Activities — Balance Inputs
and Outputs
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Step 1: Conduct Organization MHO®
and Data Analysis

Conduct Evaluate Current .
Organization Resource Use : er? |fyt_
and Data ppdo uni O|Ies
Analysis /£ Determine B e Balance Inpus and Needs
e oSOUICE LISE - \yith Activities and Outputs
ID Major Orgs | © E i“n;;wn;%ysgn = @ Vi |~ IdentyCitaland
- rocurement Discharge
and Activities Document Energy Inventory Annual Reconde Energy Future Resource
— ID Major/Priority | “’ Foasenet e Puchesedunloe | Needs )
Resource Use Inventory Waste Inventory Annual Assess Inputand — Identify Opportunities
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Step 1: Evaluate Current
Resource Use

LO®

. Evaluate Current
R hization Resource Use |dentify
a% oy Opportunities
Analysis Determine  p SOMSES . Balance npuis/ @Nd Needs
eSourceUse  yjth Activities ~ and Outputs
. Document Water Inventory Annual Reconcile Water . .
- ID Major Orgs O Errggﬂcﬁon ﬁtnd vaf;ert)tllse per e \L,vaaesrvithat — Identify Critical and
. reme ctivi ewater
and Activities Document Energy inventory Annual Discharge Future Resource
— 1D Major/Priority Production and Energy Use per Reconcile Energy Needs
Procurement Activity Purchased with . ..
Resource Use Inventory Waste e B — Ildentify Opportunities
Activities Inputs (Procurement), Waste Generations @ Assess Input and
Consumption and per Activity Output Linkages
Outputs
(Waste Streams)
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Step 1: Identify Opportunities
and Needs

LO®

Define Scope of Opportunities
and Needs Analysis

Capital Improvement Plans

Energy & Water Security

|dentify Assessment
Opportunities Energy Efficiency Audit

Master Plans, Strategic Plans

Stakeholder Engagement

Document Results
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Step 1: Identify Opportunities and

Needs (cont)

LO®

Net Zero Area

Existing Sources of Data and Assessments

Net Zero Assessment Methods

Energy Energy efficiency audits, renewable energy assessments, ENnergy Engineering Analysis
Comprehensive Energy and Water Management Plan, Program studies, Net Zero Energy
Real Property Master Plan Installation studies/Net Zero Energy
Plans, Net Zero Energy Security
Assessments
Water Comprehensive Energy and Water Management Plan, Water Balance, Net Zero Water
Potable Water System Plan, Water Conservation Plan,  Security Assessments
Capital Investment Strategy, utility privatization studies,
Integrated Natural Resources Management Plan
Waste Installation Solid Waste Management Plan, Qualified Material Flow Installation Surveys,
Recycling Program plans and reports, waste Activities-based Waste
characterization studies, waste minimization plan, Characterization Studies
Pollution Prevention Opportunity Assessments, Green
Procurement Plan, Environmental Management System
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Step 2: Chart/Plan O

2,

Step 0 and 1 el Bt Validate
ep 0 and 1: evelop rioritize Plan and
Assessment » NetZero > NetZero obtain support Document

Input Action Action from key Results
Organlzatlons
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Step 2: Develop Net Zero Actions

OO®

2

. Validate

Step 0 and 1'\ Develop Prioritize Plan and
Assessment > Net Zero Net Zero obtain support

Input Action Action from key
organizations

Document
Results

Utilize Results from
Assess Step; Solicit
Input from Major
Organizations
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Step 2: Develop NZAs (cont.) MO®

When developing NZAs, keep the following considerations in mind:

U Does it support the mission?

O Does it address a critical resource issue/requirement?

O Is it technically feasible?

0 Can existing infrastructure support?

Q Does it reduce resource use or reduce waste sent to landfill?

O Will it pay for itself? (Life-cycle cost effectiveness)

O Does it have an advocate/supporter at the installation?

O Can third party financing be leveraged? Private investment via ESPC,
UESC, etc.?

o= O
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Step 2: Prioritize List of NZAs MHO®

2

epOana 1. evelop rioritize Plan and
Assessment » NetZero » NetZero > obtain support Dgggmfsnt

Input Actions Actions from key
organizations

Utilize Results from Utilize Strategic
Assess Step; Solicit ~ Priorities of the
Input from Major Installation, Net
Organizations Zero Hierarchy
and other Criteria

o= 0
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Step 2: Prioritize List of NZAs (cont) €) O &

Suggested NZA Evaluation Criteria

O Reduction in water use

O Reduction in energy use

O Increase in renewable energy supply

O Increase in alternate water supply

0 Reduction in tons of waste landfilled

O Reduction in hazardous waste generated
O Increase in tons of waste diverted

O First cost

O Return on investment

4 Life Cycle Cost

O Reduction in Operation and Maintenance Costs
O Increase in Energy and/or Water Security

O Feasibility of implementation U.S. ARMY
=
A\l B 4
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Step 2: Validate Plan LO®

epOana 1. evelop roritize Plan and
Assessment » NetZero » NetZero Yobtain support ch_\))curr}{ent
Input Action Action from key eSults

organizations

Utilize Results from  Utilize Strategic Validate Plan and
Assess Step; Solicit  Priorities of the obtain support
Input from Major Installation, Net Zero from key
Organizations Hierarchy and other o
et organizations
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Step 2: Document Results

LO®

. Validate
Step O and 1’ Develop Prioritize Plan and
. Document
Assessment Net Zero Net Zero obtain support Results
Input Action Action from key
organizations
Utilize Results from Utilize Strategic Validate Plan and
Assess Step; Solicit  Priorities of the bisi o Document
Input from Major Installation, Net Zero EEIT supr.Jort. om Results
Organizations Hierarchy and other key organizations
Criteria
U.S. ARMY
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Step 3: Implement LO®

©

» Should align with Step 0, 1 and 2. Activity Owners

Engage

e Major sub-steps:

Implement

4 Engage Activity Owners, Projects

U Implement Projects, and

O Monitor and Document Results. Monitor and
Document Results

= 0
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Step 3. Engage |dentified Activity
Owners and Organizations

LO®

3

Management Tools and Strategies

Outreach, Education, and
Awareness
Implement

NZAs from
Plan

Pilot Programs and New
Technologies

Existing Programs and Funds
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Step 3: Implement NZAs

OO0®

3

Implement

NZAS
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Step 3: Implement NZAs O®

©

Management Tools and Strategies

Outreach, Education, and Awareness

Pilot Programs and New Technologies

Existing Programs and Funds




Step 3: Monitor and
Document Results

LO®
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Mission Yrs to NZ
. ) Critical to | Likeliehood of
NZ Energy NZ Water NZ Waste (SI:;::;; ) First Cost | Pay Back SIR S"anv;:fts other NZAs Success
Ref ID Net Zero Action
Impact on Net|Impact on Net|Impact on Net
Zero Goal Zero Goal Zero Goal
v supportive
— 1% <=Impact of more
2E Develop an Energy Management Plan; update annually $0-$500K
<10% than one
NZA
moderate
13E ESPC Project #5 (Phase Il) will include bundled PV projects, water efficiency 10% <= Less than 1% -
0
improvements, and net metering —all the ranges. Impact<30% .
impact
Establish Net Zero Energy/Water Council; Council will focus on: planning to supportive
aMm meet future mission critical infrastructure needs; ensuring future O&M Less than 1% 1% <= Impact of more Even Odds
(]
concerns are identified and coordinated with DPW and utility contactors; <10% than one
and tracking Net Zero progress. This could be an expansion of existing NZA
Toom o moderate
28E |ESPC Project #6: ECMs, Solar PV, Retro-commissioning ° <—1cr)r‘:/pac positive
° impact
10%<= | 1% <=Impact moderate
3M |Additional Staff dedicated to water and energy management o oSS mp positive [ S0-$500K
Impact <30% <10% .
impact
Analysis and identification of potential Small-scale Renewable Energy moderate
22E (Projects / Ground-Source Heat Pump projects. Follow on project Less than 1% positive [ S0-$500K Even Odds
development for funding consideration. impact
. . e . . moderate
26E Ana‘ly5|s and identification of potentlél Solér Hot Water projects. Follow on Less than 1% positive | $0-6500K Even Odds
project development for funding consideration. .
impact
93M Energy Conservation Policy; Implement an energy conservation policy to 1% <= Impact mz‘:ﬁgitee
ensure that energy demands can be met as efficiently as possible. <10% ’?mpact
. . . . o) <=
SoM Include energy and water conservation requirements in the Installation Less than 1% 1% <= Impact

Design Guide

<10%
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Questions?

Army Sustainability Report 2012
http://usarmy.vo.linwd.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 T,-@-.\ }P
http://www.asaie.army.mil/Public/ES/netzero/index.html T
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Slide 1: I am Kristine Kingery. | work in the Army Secretariat in the Office of the
Assistant Secretary of the Army for Installations, Energy and Environment. | am the
Director of Army Sustainability Policy and the Army lead for the Net Zero Installation
Initiative. Thank you for tuning in to Session 2 of the Net Zero online training.

Slide 2: This is Module #2 — The Army’s Management Approach to implementing Net
Zero. This slide lists the topics. First I'll go over who this training was developed for
and what will be accomplished - what you should know by the end of this session.

| discussed the Net Zero hierarchy in detail in the 1% module and will revisit the inverted
triangle that represents the Army’s priority of approaches to Net Zero. | will also explain
the importance of collaboration throughout the entire process of implementing Net Zero.

The bulk of this session will provide instructions on the step-by-step process
installations have to take to implement Net Zero. The processes covered are not just
cookie cutter copies of what private industry is doing in their endeavors toward Net
Zero. These steps have been specifically developed for Army installations as a result of
working with pilot installations from the Army’s Net Zero Pilot Installation Initiative.

First is Step O - “Initiate.” This step involves identifying and engaging key stakeholders,
gathering baseline data and establishing a baseline so that progress can be measured.

Second is Step 1 — “Assess” where a more in-depth data gathering and analysis is
conducted on the installations’ current resource use, needs of the installations and
opportunities that should be considered. These opportunities are listed in order of
priority and further evaluated and validated in Step 2 — "Plan”.

In Step 3 “Implement” the focus is on the various approaches to implementing Net Zero
at an Army installation. Throughout this module the term ‘Net Zero Actions’ or “NZA’s”
(used in recent Army Net Zero written reports and other literature) refers to potential
opportunities or projects installations evaluate and if proven feasible — are carried
through to implementation.

You'll learn about what other installations are doing and how the Army as a whole is
supporting Net Zero. Finally, well discuss lessons learned and challenges installations
facing.

Ok now let’s talk about why you're here.

Slide 3 The objective of this training is to present a practical, step-by-step framework to
assist Army installation personnel such as yourself to striving toward Net Zero. The
Army recognizes that in an era of declining resources and tight fiscal constraints, our
installations must think innovatively about meeting existing requirements. This training,
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largely based on the Army’s Net Zero Installation Implementation Guide, seeks to
facilitate this innovation.

By the end of this training module you should know
1. The a process for implementing Net Zero at your installation
2. Be familiar with what takes place within each of the four (4) steps of that process
and
3. Begin to think about what Net Zero action — a project, a new process or modified
program —will work best at your installation.

The steps in the Army’s approach to Net Zero are

= Step O Initiate -

= Step 1 Assess -

= Step 2 Plan

= Step 3 Implement

Now let’s revisit the Army’s overall approach to meeting Net Zero as defined in the Army
Net Zero Directive published on 28 January 2014 the Army’s Hierarchy for Net Zero
energy, water and waste

Slide 4: The definition of Net Zero energy, Net Zero water and Net Zero waste as
specified in the Net Zero Directive are listed on Slide 4. Each of the definitions is in line
with the approaches listed in order of priority in their associated Net Zero Hierarchy.

[A Net Zero ENERGY Installation is an installation that reduces overall energy use,
maximizes efficiency, implements energy recovery and cogeneration opportunities, and
then offsets the remaining demand with the production of renewable energy from on-site
sources, such that the Net Zero energy installation produces as much renewable energy
as it uses over the course of a year. |

The Net Zero Energy hierarchy requires installations to address energy usage and
efficiency first and then evaluate recovery and cogeneration options. To plan for energy
security, an alternate energy supply to the utility power grid is crucial. On-site energy
production enables each installation to plan for continuity of operations if the grid is
unavailable. Commercial Power grids owned and controlled by other than Army are
increasingly vulnerable and expose Army operations to risk. The Army’s risk mitigation
strategy is for on-site renewable energy production, both electrical and thermal energy,
but it must be fiscally responsible.

[The Net Zero Water hierarchy requires installations to reduce their water usage first
before taking on other Net Zero water approaches. A Net Zero Water strategy requires
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us to implement new water efficient technology; 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, such that a Net Zero water
installation recharges as much water back into the aquifer as it withdraws.]

Water is becoming increasingly more important. Some say it will be more precious than
oil in the 21st century. The most critical commodity for China's economy isn't oil, steel
or even wheat. It's water. Former UN Secretary-General Boutros Boutros-Ghali
predicted the wars of the 21st century would be fought over water. EPA’s homeland
security research is working on ways to improve water security and to recover from an
attack or contamination incident involving chemical, biological, or radiological agents or
weapons.

We must identify and prioritize threats to drinking water and wastewater infrastructure,
evaluate vulnerabilities, plan for countermeasures to reduce the risk of attacks. The Net
Zero Water strategy is intended to improve our water security. Again, as with energy, it
is a systems approach using the inverted triangle that requires installations to address
the freshwater demand through water efficiency and conservation.

[A Net Zero WASTE Installation is an installation that reduces, reuses, recycles and
composts, and recovers solid waste streams, converting them to resource values,
resulting in zero landfill disposal.]

Waste avoidance is the most effective reduction method and includes: Changing our
procurement practices to eliminate packaging waste where feasible. Implementing take-
back policies in contracts (e.g., modular furniture, appliances, packaging) & expanding
our efforts to purchase recycled content, recyclable content, & bio-based products.

An estimated 25-50% of an installation’s municipal solid waste is compostable — we
need to expand composting operations

We're looking at WTE as a future effort, but only after installation have worked thru all
the upper levels of the NZ Hierarchy.

OK — now that we’ve covered the Army’s Net Zero Hierarchy of Approaches — this time
a little more in-depth — let’'s see a couple of examples of how it's done at an Army
Installation — we begin with Fort Hunter Liggett.

Slide 5: Fort Hunter Liggett provides a good illustration of an installation working in line
with the Net Zero Hierarchy — they maximized energy efficiency and conservation prior
to integrating renewable energy resources. FHL was able to reduce their energy
intensity (energy usage per square foot) by 40% from their 2003 baseline. They
accomplished this in part through retrofitting conventional street lighting with solar
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lighting, replacing incandescent lights with high efficiency T-5 fluorescents, and
installing Seasonal Energy Efficiency Ratio (SEER) 14 HVAC systems for on-base
housing. FHL also received Environmental Security Technology Program (ESTCP)
funding for dynamic window pilot project. These windows will change from clear to tinted
on demand in order to reduce building air conditioning loads.

FHL then went on to the renewable energy approach and has successfully installed part
of a multi-phased solar array system and they intend to complete the final phases with
additional funding support through the Energy Conservation Investment Program
(ECIP).

78 electric and 60 smart utility meters were installed which will provide better visibility
into energy usage by specific facilities and processes. FHL is also assessing the
capability of a microgrid power system which could help them meet energy security
objectives along with their net zero goals. There are also plans to explore the benefits of
integrating energy storage systems with these future solar installations.

Through these efforts and the proposed energy efficiency and renewable energy
technology projects as shown in the pie chart on this slide - FHL (an Army Reserve NZ
Pilot installation) has concluded they can achieve Net Zero Energy by 2020.

If you look closely at the Pie chart which represents FHL'’s solution to Net Zero Energy —
energy efficiency represents the largest percentage of what will bring them to Net Zero
followed by solar photovoltaic, solar ventilation preheating, solar hot water, skylights,
and ground source heat pumps. Additionally, due to the high cost of energy in
California, becoming Net Zero Energy can save the installation approximately $25
million over 25-years!

Next we will briefly cover a Net Zero water pilot - Camp Rilea.

Slide 6: Camp Rilea a Net Zero Water pilot is also a part of the Oregon Army National
Guard — our one and only state-wide Net Zero Energy pilot.

Camp Rilea followed the Net Zero hierarchy to reduce their freshwater demand, they
then offset that reduced demand with greywater reuse, and improved their water
security.

They plan to further reduce their freshwater demand by implementing additional water
efficiency and greywater reuse projects.

Now let’'s see how an integrated NZ pilot has followed the Net Zero Hierarchy in their
approach to Net Zero Waste.
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Slide 7: Fort Carson is taking the lead at striving towards net zero in all three areas —
Net Zero energy, water and waste. Here are just a few of their Net Zero Waste
initiatives, following the Net Zero hierarchy:

REDUCE
They have a proactive sustainable procurement program, and are actively working with
their procurement officers to improve their purchasing practices

REUSE:

Fort Carson recently expanded their reuse efforts, in part due to a large Barracks
Furnishing replacement project. They developed an MOU with the Defense Logistics
Agency to develop a system to find companies and organizations that want used
furniture. They recently reused about 50% of 600 wall lockers on-post (110
pounds/piece), and found a local company that was interested in taking the other 50%.

RECYCLING and REUSE EFFORTS:

All mattresses are sent to a local recycler (at no cost to Fort Carson) where the
mattresses are dismantled. The metal spring is sold to a local scrap metal recycler.
The quilt is shredded, compressed and baled. The remaining materials, foam, cotton
are compressed and baled. Once 40k Ibs. have accumulated, the bales are sent to a
manufacturer for use as a raw material for such things as insulation and carpet.

They've established Recycling incentives for the military units on Post - $100 for any
unit that brings in 1,000 Ibs.

Normally, QRP funds can’t be used to pay for recycling of personal electronics, but the
Fort Carson JAG signed-off on the use of a small amount of QRP labor for palletizing
electronic waste in the interest of controlling hazardous waste. This allowed Fort Carson
to establish an MOA with UNICOR to recycle their electronic waste.

Porcelain — yes toilets. There is a market interest in using porcelain for road base. Fort
Carson collects the porcelain, and the City of Colorado Springs picks it up.

Fort Carson procured a new recycling truck with QRP funds that can weigh recycling
containers as they are picked-up and emptied. This is a very important step in tracking
data on recycling, and achieving higher recycling rates across the installation. Many
Army installation Net Zero Waste initiatives are targeting weighing both recycling
containers and solid waste dumpsters.

There is some minor composting taking place on the installation — time, local markets,
and new technology will tell how successful they will be.

They have looked into Waste to Energy technology for one of the last approaches to
Net Zero Waste — but economics just do not warrant this yet.
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Now let’s take a look at activities Army pilot installations have been busy with in their
pursuit of Net Zero

Slide 8:

In the three plus years since the Army Net Zero Installation Pilot Initiative commenced,
the Pilot installations and their Commands have accomplished a great deal.

* Energy audits at all of the Energy Pilots are complete, as are the water balance
assessments at the Water Pilots.

* A material flow analyses at six of the eight Waste pilots are also complete.
* We developed a roadmap for one of the net zero waste pilots — Fort Polk

These audits, analyses, roadmaps, and water balances established a baseline for the
installations. We then assessed the potential for future activities, by conducting
renewable energy audits and, identifying water reuse opportunities and, waste re-use
and diversion opportunities.

Later we will discuss Net Zero Actions and how to identify, develop, evaluate, validate
and implement these potential opportunities to meet the installations’ respective Net
Zero area(s) by FY2020.

One thing we’ve learned is that Collaboration is a big part of the Net Zero Initiative.
We've been hosting monthly calls for Energy, Water, and Waste and holding periodic
progress review meetings. Participants have included: AMC, IMCOM, ARNG, USAR,
MEDCOM, DeCA, DOE, and of course all of the pilot installations’ key POCs. We're
been documenting their challenges, success stories & best practices, so we can share
them with all installations. This slide represents the activities the pilots have completed
and been determine to be a best practice in how to get your Net Zero program off the
ground and running.

Next I'd like to share a couple examples of what is sometimes called a ‘roadmap’ but
really is the activities associated with developing a plan.

Slide 9: This example is from the Sierra AD road mapping or planning activity and
shows the sequencing of projects through FY2020 to reach net zero. In planning Sierra
AD’s future we identified renewable energy technologies and potential project sites at
the installation that will help the installation meet their Net Zero goal by FY2020. Each
Roadmap developed for the pilot installations included a project list for FY13-FY20, with
recommended:

= Energy efficiency improvements (e.g., bldg. envelope, HVAC equipment, lighting)

= Opportunities for waste heat recovery and combined heat and power (CHP), and
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= Renewable energy projects (such as solar hot water, solar PV, geothermal, wind,
or biomass)
As the roadmaps are implemented:
= The installation should see a steady reduction in energy consumption and
= A steady increase in renewable or alternative energy technologies

Slide 10: Here you can see the Net Zero Water roadmap developed for Fort Carson.

A Net Zero water roadmap builds a strategic framework from which the sites can
implement initiatives to help drive them towards Net Zero. The roadmap, like that for
energy, will contain specific projects, sequenced over several fiscal years, with the
progress that each project will make toward Net Zero clearly identified.

Based on results from a water balance survey, Net Zero water projects are identified
that will have the greatest effect on overall water demand reduction and will move the
installation toward Net Zero.

Projects will include a mix of efficient technologies and projects that target alternate
water sources that will replace the use of freshwater resources. There will be an
emphasis on demand reduction and then alternate water projects. The installation’s
master planning activities will be part of the formulation of the roadmap so that the
installation’s current plans are well integrated into the Net Zero program.

Slide 11: Unlike energy and water, we chose a general roadmap for Net Zero Waste.

Here are the elements of a Net Zero Waste Roadmap:

The first component of the Roadmap is a Material Flow Analysis that looks at “outputs”
(which is the current waste disposal) as well as “inputs” (like purchasing data). This
links the volume of waste generated by activity with the source of that waste in the
supply chain.

The installation’s priority waste streams are also identified in the MFA.

The Roadmap develops strategies & specific projects for reducing or eliminating those
waste streams, including:

= Improved purchasing practices

= Expanded re-purposing / re-use strategies

= Additional waste streams targeted for recycling or composting

= Potential energy recovery technologies

Then a strategy is formulated on the approach to take to implement these opportunities.
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This brings us to the Army’s four step approach to implementing Net Zero Initiate —
Assess — Plan - and — Implement.

Slide 12: The information in this training module should be implemented from an
installation-wide perspective. All aspects of installation operations must be included in
Net Zero assessment and planning so that assessment activities take potential
implementation considerations into account — the projects are the right scale to
accommodate strategic needs, they are adaptable to possible changes in mission and
participants, and they take into consideration other projects and management systems
already deployed across the installation.

This Army’s Net Zero Implementation Framework is organized into steps that reflect the
overarching actions in Net Zero: Initiate Assess, Plan and Implement, as shown in this
slide and the next.

This figure displays sections that reflect the overarching actions in Net Zero: Initiate
Assess, Plan and Implement. These major steps are the framework to assist Army
installations in striving toward Net Zero.

Slide 13: This table lists the major steps for the framework.

To provide a foundation for these iterative steps, linking energy, water, and waste data
with installation activities can help identify opportunities for Net Zero actions and
prioritize these actions more effectively than overall aggregated Net Zero data. A large
proportion of installation activities are managed by a small number of organizations,
such as the Directorate of Public Works, the Directorate of Logistics, and the military
units. To date, Net Zero fell to a few implementing organizations, which creates the
perception that Net Zero is the responsibility of these few organizations and lessens
accountability to the end user or waste-generating activity. Since achieving Net Zero
will require action by all stakeholders across the installation (military units, supporting
organizations, tenants, contractors, suppliers, and families), identifying the responsible
activity is necessary for success.

Organizing by activity establishes an installation-wide perspective for Net Zero
assessment, planning and implementation which will reduce redundancies, improve
effectiveness and increase efficiency. An activities-based approach also ensures that
installation systems are addressed in their entirety, not piecemeal, and that the
organizations with primary responsibility for certain activities (e.g., military operations
and training) will have primary responsibility for all effects of the activities on energy,
water, and waste.

Slide 14: Before implementing Net Zero activities, it is essential to define the
stakeholders, goals and scope of the effort. To begin this process, it is important to build
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consensus, set parameters, and define the scope. Stakeholder collaboration is crucial
to successfully building this consensus and ensuring ownership of Net Zero goals. The
installation Directorate of Public Works (DPW) may be the Office of Primary
Responsibility (OPR) for Net Zero, but representatives from across the installation
directorates need to be engaged in goal setting.

Achieving Net Zero requires action by numerous stakeholders across the installation;
therefore, to successfully kick off Net Zero, the appropriate stakeholders must be
identified and brought into the planning process.

Once these goals are delineated, the scope of the Net Zero actions should be
established. For instance, an installation may choose to not include privatized
housing/lodging or tenant organizations in defining and measuring progress towards
their Net Zero strategy.

Slide 15: Achieving Net Zero requires action by numerous stakeholders across the
installation; therefore, to successfully kick off Net Zero, the appropriate stakeholders
must be identified and brought into the planning process. These are examples of
several critical stakeholders:

= Garrison Commander

= Director of DPW

= Utility Planners and Operators (Government and/or privatized)

= Energy or Resource Managers

= Director of DPTMS

= Leads for Major Tenant Organizations

= Director of Resource and/or Budget Management

= Director of Contracting

= Defense Reutilization and Marketing Office

= Sustainability Officer

Initially, those having managerial responsibilities in the area of energy and water use
and waste generation or disposal should be asked to participate in the planning
process. As the effort expands, additional stakeholders may be added. These
stakeholders will work together to set goals that meet installation-specific priorities.

Slide 16: There are many approaches to setting Net Zero goals. It is recommended
this be done in a collaborative forum with representatives from each Directorate and
each major planning process, in particular the installation’s strategic and sustainability
plans. Points of Contact for the installation’s Environmental Management System
should be involved, as should the Contracting Office Representative (COR) for the
privatized utilities, as applicable. A workshop can be held that defines Net Zero, links it
to existing plans and processes, and encourage attendees to set ambitious goals.
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Goals should include specific timelines and shorter-term objectives along the way to the
goals. Smart goals are specific, measureable, attainable, realistic, and time-bound.

Slide 17: Once the goals are delineated, the scope of the Net Zero actions should be
established. For instance, an installation may choose to not include privatized
housing/lodging or tenant organizations in defining and measuring progress towards
their Net Zero strategy. As Army installations represent diverse geographic
configurations, resource needs and availability, mission, and priorities it is critical for
installation stakeholders to define the scope of Net Zero to support the installation’s
individual requirements.

Slide 18: Step 1 - Assess involves three major, interactive sub-steps, these steps are:
* Conduct Organization and Data Analysis
» Evaluate Current Resource Use
» Identify Opportunities and Needs
Installations need to understand what their resource usage actually is, which activities
use these resources, and how they are used (or what waste is generated) in order to
develop and target the most effective solutions. Much of this information is already
available and used in planning and decision-making at the installation.

Slide 19: The first step in this process is to analyze the various sources, types, and
fidelity of existing energy, water, and waste data. For example, the Army Energy and
Water Reporting System (AEWRS), Solid Waste Army Reporting (SWARweb), energy
audits, waste characterization studies, and water balances all provide data that may be
useful in Net Zero planning. If existing data collection does not capture data at the user
level, the installation may need to determine what major organizations exist and then to
determine what major activities these organizations perform. These activities are then
further analyzed to determine which are the major resource users and largest waste
generators. Activities are correlated with resource use in order to identify the
reduction/elimination strategies. Also important at this stage is to identify any priority
resource use concerns. These are installation specific; for instance, if mission critical
activities are dependent upon electricity and supply continuity is a concern (e.g. brown-
outs); load-shifting activities may become a priority.

Slide 20: An important step in achieving Net Zero is to determine current installation
resource use and requirements. This involves determining the inputs, generation,
consumption and outputs of each resource. After correlating resource use with activity,
the approach may vary based on which resource is being evaluated, but a common
theme is balancing overall inputs and outputs to identify inefficiencies and unaccounted
for losses in the system. This section reviews how to conduct this evaluation.
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Determine Resource Use

Inputs or consumption of water and energy can be determined using the existing Army
Energy and Water Reporting System (AEWRS) data, utility records, and metering data,
where available. These inputs represent current installation resource use.

Correlate Resource Use with Activities

A successful Net Zero approach is based on linking energy and water use and waste
generation with major activities at the installation. One way to organize Net Zero efforts
along a common activity framework is to use Activity Groups based on Real Property
Facility Category Codes and building numbers to associate buildings and facilities with
different activities across the installation.

Balance Inputs and Outputs

The final step in the current resource use evaluation is to balance the inputs and
outputs. This step is done as a check to ensure that the current use estimate
established is on target. Energy metering data should be reconciled with energy use
estimates.

Slide 21: Results of the Net Zero resource use evaluation are integrated with additional
input from stakeholders and existing reports, plans, and studies to conduct a Net Zero
opportunities and needs analysis, as shown on this slide.

This sub-step serves to focus on additional opportunities that can be incorporated into
existing plans and processes as well as be tracked as part the Net Zero effort. In order
to successfully identify Net Zero opportunities within ongoing plans and processes,
collaboration with the Offices of Primary Responsibility (OPRs) for each of these is
essential. For instance, waste characterization studies conducted for Net Zero can
identify new or expanded opportunities for waste minimization that can be rolled into the
Pollution Prevention Plan, or new opportunities for waste diversion that can be rolled
into the Solid Waste Management Plan.

Identify Critical and Future Resource Needs

In order to achieve the Net Zero goals, future projections of resource consumption need
to be estimated. To accomplish this, planned installation growth must be considered.
Existing sources of databases and planning tools should be utilized to the maximum
extent possible. Obtaining population growth data from the Army Stationing and
Installation Plan (ASIP) is one potential source. The ASIP, which can be obtained at an
installation’s Plans, Analysis, and Integration Office (PAIO), is a powerful tool utilizing a
seven year planning window capturing all projected force levels and other tenants on an
installation. Other forecasting tools can be used to project future electrical and thermal
consumption, water consumption and waste generation.

Identify Opportunities
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The end result of an Opportunities and Needs Analysis are potential Net Zero Actions,
including all possible strategies that will move an installation toward its Net Zero goals.
NZAs may be specific projects, changes in management approaches, education and
awareness campaigns, new policies, improved metering and monitoring, or modified
support contracts. Strategic priorities, along with the gaps between current
performance and the Net Zero goals, are used to identify critical needs and
opportunities. The Opportunities and Needs Analysis must not only include information
about critical short-term needs, but must also help the installation managers understand
and appreciate what the future challenges may be, and what they may need to start
now if they hope to strive towards aggressive Net Zero goals and targets.

Slide 22: The Opportunities and Needs Analysis process should be integrated into
existing installation-level plans and planning processes. This slide lists some resources
that may already be available to an installation as starting points. Some installations
have Sustainability Plans and/or Comprehensive Energy and Water Management
Plans. Master Plans, Area Development Plans and Capital Investment Plans are also
valuable inputs for requirements and needs identification. Energy Efficiency Audits and
Renewable Energy Assessments can be performed to assist in identifying energy
opportunities.

Slide 23: The Plan process guides the implementation of the Net Zero Actions. NZAs
that emerge from the Plan process are integrated with other plans and processes at the
installation; a separate plan is not produced. This can be done by ensuring OPRs from
the other planning efforts are included in the Net Zero Plan process and have validated
resulting NZAs. The Plan process brings installation organizations together in a
collaborative process to develop and vet potential NZAs, evaluate feasibility, and
prioritize such that a timeline is formed and a plan developed. The Net Zero Plan
includes a timeline of NZAs with consideration to funding and execution issues and
support of the responsible organizations.

The Plan step involves examination of the relationship between long-term strategic
goals and current conditions. NZAs are identified during the Assess step that can
bridge the gap between current conditions and the desired future; therefore Plans
bridge the gap between high-level strategic plans (or Master Plans) and project
planning. For Net Zero, the Plan process serves a critical role in scanning the range of
opportunities, identifying those that are feasible, and then prioritizing the NZAs for
action by an installation. This Net Zero step is therefore very compatible with other
planning efforts. Plans can be created for individual Net Zero areas of energy, water
and waste. Ideally, the Plan process includes NZAs from all three areas to avoid
unintended consequences and leverage synergies. Multiple frameworks can be used to
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organize the Plan as there are many attributes for each NZA that must be captured,
such as impact on Net Zero, first cost, return on investment, and timeframe.

Slide 24: Develop Net Zero Actions. The first sub-step in the Plan process is applying a
strategic perspective to further develop NZAs identified in the Opportunities and Needs
Assessment step. Further refinement ensures that NZAs promote Net Zero goals while
also supporting mission accomplishment. Aligning the NZAs with Activity Groups
provides a consistent framework that applies to all Net Zero areas, links NZAs to offices
of primary responsibility (OPRs) and maps NZAs to facilities. Data that is already
available for the installation provides the starting point (e.g., previous planning efforts) in
combination with any insights from Net Zero Step 1. NZAs may include infrastructure
and technology-based recommendations as well as management-based efforts such as
metering, data management, contracting mechanisms, partnerships, and awareness
efforts.

Existing analysis, reports, and plans reveal a great deal about mission priorities and
reasons why certain recommendations were (or were not) pursued in the past.
Installations are likely to have Integrated Solid Waste Management Plans; Water
Conservation Plans; Sustainability Goals, Plan or Teams; Capital Improvement Plans
(that already include funding requests to upgrade and replace equipment and
infrastructure); Vulnerability Assessments that identify critical infrastructure needs; or
other studies regarding renewable energy potential, future water supplies, potential
changes to recycling programs, energy conservation opportunities, and more. An
example of another area of potential NZAs is energy and water security. It is
recommended that energy and water security concerns be integrated with Net Zero to
ensure the critical missions are supported by Net Zero activities.

Slide 25:

When developing a list of NZAs, many factors need to be considered and analyzed fully
such as the ones noted on this slide. For example — does the purpose and
implementation of an NZA align to the installations’ mission? This should be the first
and foremost consideration for any potential project reviewed.

Also — is the technology there? s it proven? Or is it so new — private 3" party financiers
or other stakeholders might be reluctant to engage, especially if results of the life-cycle
cost analyses of the potential NZA are less than solid.

Conduct your analysis on all variables of the NZAs as early in the process as possible.
This will help build a strong case for your list of NZAs; gaining momentum with each
hurdle crossed. And, and most importantly, the quicker a deal breaker is identified - the
sooner you can move on to NZA's that have a better chance of being successfully
implemented.
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Slide 26: The second step to the Plan process is to prioritize the proposed NZAs,
eventually creating a single, integrated schedule of NZAs which can then be integrated
into other efforts. The evaluation criteria must be reviewed and agreed upon by the
decision makers, but the Net Zero Hierarchy provides an important overall framework.

Priorities should also reflect the individual installation and its strategic needs. It is also
important to recognize the impacts NZAs may have on each other — some will enhance
other goals, while others may have negative impacts. The production of energy requires
large volumes of water while the treatment and distribution of water is dependent on
readily available, low-cost energy. The link between these two critical resources is not
always crystal clear — but there cannot be one without the other, so be aware of the
emerging issues that may challenge efforts at pursuing one NZA or another Negative
impacts may include concentrating solar PV that while positively affects an
installations Net Zero energy goals, this type of technology requires an amount of
water that may impact Net Zero water goals, and a desalination plant requires
energy which can impact Net Zero energy progress. Conversely, there are ways
to leverage one for the other. Water projects do not usually carry a high rate of
return and so combining water efficiency improvements with other energy
savings projects can maximize the economic benefits?. Decision criteria for use in
the prioritization step should be developed in close coordination with stakeholders and
may include those listed on the next slide or others that the installation identifies.

Slide 27: Multiple criteria are relevant for the NZA prioritization — this slide lists several
suggested criteria. The evaluation criteria must be reviewed and agreed upon by the
decision makers The Army’s NZ policy dictates that NZ be implemented to the extent
practical and fiscally prudent. Therefore it is critical to determine the feasibility of
implementation and impact on resources use and COsts.

A_key point is that we are journeying towards Net Zero. Success is measured, not
by achieving Net Zero but getting as far along the journey as possible in a fiscally
prudent manner.

Slide 28: The next sub-step of the Plan process is validation. Validation of the draft list
of NZAs and expected timeline is necessary to ensure that proposed solutions have
both real potential for impact and are focused on issues that are critical to the
installation and its mission. Collaboration here is essential, as in all Net Zero steps. A

! Completing the Energy Sustainability Puzzle — The Energy ~ Water Nexus — A Strategy for Energy and Water
Security, Sandia Laboratories, date unknown.
2 Department of Defense FY13 Annual Energy Management Report, June 2014
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stakeholder workshop is very effective for interaction amongst the various organizations
on the installation, but other methods can be used. These engagement efforts are
important because they not only help with planning, they also increase the validity of the
Plan and increase the likelihood NZAs will be executed.

Slide 29: Don’t forget to Document your results which will help facilitate integration into
existing installation plans. Results of your efforts may take multiple forms and might
even be as simple as a Microsoft ® Excel spreadsheet, depending on the level of effort
and number of Net Zero areas included. Common features include a list of NZAs,
impact toward reaching Net Zero goals for each NZAs, cost of NZAs, and
recommended timeline.

Slide 30: The Net Zero Pilot Installation Initiative allowed the Army to identify best
practices and lessons learned that can be used to guide all installations in achieving
their Net Zero goals. Capturing lessons learned and incorporating best practices in
installation operations and management is a crucial step in institutionalizing Net Zero
across the Army enterprise. Net Zero can decrease costs; improve energy and water
security and increase operational capabilities and resiliency.

When we talk about Net Zero, it should be noted that the Zero in Net Zero is not
necessarily absolute.

* Net zero is a management approach to strive towards Net Zero energy, water,
and solid waste at Army installations where fiscally prudent.

* Itis a holistic strategy that builds upon long-standing sustainable practices and
incorporates emerging best practices in building and community to manage
energy, water, and waste at Army installations.

* Net Zero contributes to the Army strategy for sustainability and energy security.

* Net Zero applies the principles of integrated design to ensure the Army
appropriately manages its resources.

* The Army’s concept for Net Zero recognizes that sustainable Army communities
are more mission capable, resilient and compatible with local community needs.

Net Zero is not a stand-alone effort, but one that uses existing programs, plans and
processes. Incorporating Net Zero into existing efforts is a common theme to all steps
in this approach. Also fundamental to all Net Zero steps is enhanced collaboration.
Installation directorates and personnel will need to collaborate to ensure all good ideas
are investigated and acted upon. Installations will also need to collaborate with other
installations, such that lessons learned are transferred. Collaboration with community
and business partners is also essential, as are cooperative efforts with privatized utility
and housing contractors.

All aspects of installation operations must be included in Net Zero assessment and

planning so that Net Zero Actions (NZAs) take potential implementation considerations
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into account — the projects are the right scale to accommodate strategic needs, they are
adaptable to possible changes in mission and participants, and they take into
consideration other projects and management systems already deployed across the
installation.

Slide 31: A carefully developed and fully vetted Plan for implementation of NZAs will
facilitate the coordination of the different levels of effort and the different stakeholders
needed for implementation. Responsibilities for implementation of Net Zero actions and
projects will fall in many functions and organizations across the installation. Some will
require immediate action, and others will require carefully-planned longer-term actions.
All implementation activities should start with engagement of the appropriate activity
owners and organizations.

As each installation implements a Net Zero approach unique and tailored to its strategic
priorities, a common element to all Net Zero approaches is quality resource use data
based on major activities. Also critical is selection of NZAs that are vetted with the
organizations responsible for the major activities. Linking resource use with NZAs helps
track success. Initial Net Zero efforts may not be comprehensive or overarching, but an
installation-wide perspective is needed to properly identify strategic priorities and
engage needed stakeholders.

Slide 32: There are various recommended methods of implementing NZAs.
Implementation of NZAs will vary depending upon the installation baseline conditions
and strategic priorities, as defined in Steps 1 and 2. Net Zero implementation can take
many forms at an installation. Therefore, categories of implementation were developed
to assist installations in identifying a range of potential projects and actions, and to
provide a framework for ongoing collaboration among the installations and with Army
Headquarters and Commands. These are presented as categories and not steps, as
there is no particular order in which these must be executed.

Slide 33: NZAs from all of these categories, as listed below, should make up the
ongoing Net Zero implementation.

Management Tools and Strategies

Best Practices in terms of management tools and strategies involve applying integrated
Net Zero concepts into existing processes such as master planning and installation
management support contracts.

Pilot Programs and Demonstrating New Technology

Installations can conduct pilot programs and technology demonstration and validation
(Dem/Val) projects to achieve Net Zero goals. The focus is on temporarily implementing
a new approach or technology, to provide an opportunity to document the full effects of
the Net Zero project before it is more permanently adopted. Installations have
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successfully collaborated with their local communities to lead Net Zero and
sustainability-focused partnerships and community organizations, and execute local or
regional conferences on Net Zero and sustainability topics. These collaborations have
opened communication channels, and have revealed many opportunities to collaborate
on specific projects and initiatives, such as building renewable energy-based power
plants and sharing services (e.g., recycling).

Outreach, Education and Awareness

Outreach, education and awareness efforts can be powerful approaches to achieving
Net Zero. Awareness of Net Zero goals is critical so that members of the installation
community will not only know that they need to handle and dispose of materials
differently and make different choices about the energy and water they consume, but
how to do that. Outreach, education and awareness are often low cost Net Zero best
practices that may be overlooked, but these can often have significant impact or may be
essential to support the success of other Net Zero efforts.

Existing Programs and Funds

Implementation of Net Zero best practices using existing programs and funds should be
a priority, as this approach will enhance or add focus to programs already in place. Army
installations have various opportunities for funding technology demonstration and
validation projects, through programs such as the Environmental Security Technology
Program (ESTCP). Potential research partners include the Environmental Protection
Agency, the United States Army Corps of Engineers (USACE) Construction Engineering
Research Laboratory (CERL), the National Defense Center for Energy and Environment
(NDCEE), or any of the Department of Energy (DOE) National Labs. Installations will be
most successful in accessing existing programs and funds when they can show that Net
Zero projects can lead to efficiencies, cost savings, support mission impact, and use
these positive outcomes to develop a bias for innovation and increased momentum for
achieving Net Zero goals

Slide 34: Like all planning processes — an important step is after the plan has been
implemented — documenting lessons learned and successes and ongoing monitoring
activities. Installations need to share this information with other installations so they can
reap the benefits of other’s experience — without added expense.

Slide 35: The Net Zero management approach is based on four overarching actions:
Initiate, Assess, Plan and Implement. As each installation implements a Net Zero
approach unique and tailored to its strategic priorities, a common element to all Net
Zero approaches is quality resource use data based on major activities. Also critical is
selection of NZAs that are vetted with the organizations responsible for the major
activities. Linking resource use with NZAs helps track success. Initial Net Zero efforts
may not be comprehensive or overarching, but an installation-wide perspective is
needed to properly identify strategic priorities and engage needed stakeholders.
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Slide 36: Innovation will be key in making this happen. Innovation from installations,
academia and private sector. The Army wants to leverage your experiences!

Thank you for tuning into Module 2 of the NZ online training — Net Zero as a
Management Approach.

The next module will cover Net Zero Energy. Topics covered will include: Energy-
specific summary of the NZ Energy Hierarchy; Energy efficiency/renewable energy
drivers; Introduction to energy efficiency and renewable energy assessments;
Introduction to cyber security requirements for Industrial Control Systems (ICS) and
critical infrastructure, and energy and water security assessments. The module will also
include discussion on Capturing alignment of current reporting and management
requirements, successes, lessons learned and best practices for implementation.

Net Zero Water — Topics addressed will include: Water-specific summaries of the NZ
Water Hierarchy; water sustainability/efficiency drivers; Introduction to water balance
assessments; residential housing; potable and non-potable water options (purple pipe);
and inter basin/ aquifer or climate constraints. The module will also include discussion
on Capturing alignment of current reporting and management requirements, successes,
lessons learned and best practices for implementation.

Net Zero Waste — topics addressed will include: Waste-specific summaries of the NZ
Waste Hierarchy; sustainability/source reduction drivers; Introduction to waste
characterization; Material Flow Analysis (MFA); Waste-to-Energy, and an overview of
the Sustainable Products Center (SPC). The module will also include discussion on
Capturing alignment of current reporting and management requirements, successes,
lessons learned and best practices for implementation.

The remaining module will be an in-depth review Energy, Water, and Waste tools
needed to achieve NZ. Additional information on Net Zero and other Army energy and
sustainability programs and policies is available on our office website.

Thank you for your attention.

18
Module #2 Net Zero as a Management Approach



APPENDIX C

Net Zero Training Module 3
Net Zero Energy

=

Appendix C Net Zero
Training Module

=

Appendix C NZ Energy
Module 3 Speaker Not

Appendix C
Task 0818, “Army Net Zero Prove Out
Final Net Zero Training Report



WO Army
Net Zero

Army Net Zero Training
Module 3: Net Zero Energy

Assistant Secretary of the Army
(Installations, Energy & 4=

Environment) v




Module 3 — Net Zero Energy IO ®

= Target Audience and Learning Objectives

= The Driving Forces Behind Net Zero Energy
= Refresher
O  Army’s Net Zero Pilot Installation Initiative
O  The Army’s Net Zero Hierarchy
O Net Zero as Defined in the Army Net Zero Directive
= What's Been Done
= Lessons Learned/Challenges/Best Practices
» The Army’s Office of Energy Initiatives (OEI) and other Resources

and Key Stakeholders

= Financing Net Zero Energy Projects U.S. ARMY
P > =



Learning Objectives IO ®

1. Review the Army definition of Net Zero Energy and
the driving forces building Net Zero Energy Iin the
Army

2. Explore technigues Army Net Zero Energy Pilot
Installations are using to implement Net Zero
Energy by investigating examples of their activities
and contributions to the Army’s future success in
Net Zero efforts

3. Review the basics of funding and contract
mechanisms available for implementing energy
projects at your installation

v BY



Federal Mandates

Federal

Mandate Focus Area

Electricity use from renewable
sources

Energy Policy
Act of 2005

LO®

Performance Target

At least 5% of total electricity consumption (Fy10-12), 7.5% (FY13 +)

Energy use in Federal buildings

Reduce 3% per year to total by 30% by FY2015 (FY2003 baseline)

Executive Order
13423

Total consumption from
renewable sources

At least 50% of required annual renewable energy consumed from “new’
renewable sources

Fleet vehicle alternative fuel use

Increase by 10% annually to reach 100% (FY2005 baseline)

Total consumption from renewable

sources
Energy

25% by FY2025 -’Sense of Congress”

Hot water in new / renovated
federal buildings from solar power

Independence

& Security Act

30% by FY2015 if life-cycle cost-effective

of 2007 Fossil fuel use in new / renovated

Federal buildings

Reduce 55% by FY2010; 100% by FY2030

GHG emission reduction

* DoD Goal: reduce Scope 1 & 2 GHGs by 34% by FY2020
» DoD Goal: reduce Scope 3 GHGs by 13.5% by FY2020

Executive Order
13514

Net zero buildings

All new buildings that enter design in FY2020 & after achieve net zero energy by
FY2030

Water consumption

Reduce consumption by 2% annually for 26% total by FY2020 (FY2007 baseline)

Waste minimization

Divert at least 50% of solid waste & 50% of C&D waste by FY2015

National Defense Renewable fuels use

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

Authorization

Act, 2010 Facility renewable energy use

Produce or procure 25 % of the total quantity of facility energy needs, including
thermal energy, from renewable sources starting in FY2025




What the Army Reported in FY13 O &

Focus Area LG, Performance Target

Mandate

Army Reported Did the Army Meet
in FY13 Goal in FY13

Electricity use . RE consumption (annually) 0
from renewable Sney Pl equals 7.5% of total Electrical 7:5% 1.1% No
Act of 2005 ) annually
sources consumption
o Reduce Facility Energy

Reduce Facility - EaaryNphhy Intensity (Btu of energy -24.0% -14.2% No

Energy Intensity
consumed per gross sq ft.)
RE produced or procured 15% by

Facility renewable equals 25% of total facility FY18 and Ny [ GILE:
2911e . . 7.10% double to reach target
energy use energy needs, (including 25% by of 15% in 4 years
thermal) FY25

Army’s Progress since FY06

FYO06 FYO7 FY08 FYO09 FY10

Army

EISA Goal

FY12 FY13 FY14

Army Energy Intensities FY03 (Baseline Year) and FY08 to FY13 - Intensity reported in Btu/GSF




Drivers of Change IO ®

Energy security,
surety, and
reliability
Increasing energy

Risk prices / Fully
reduction burdened cost of
fuel

Improved [
operational energy
capabilities SOUTCes

Federal and Environmental

DoD mandates concerns
Resulted in Creation of Net Zero Programs for LS. ARMY
‘ Energy, Water, and Waste \ \ *
i B4
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Internal and External Collaboration €@ &

= Share and document lessons learned = Local and regional authorities
= Build cross-functional Net Zero teams = Federal Government
» Assist each other with = Public-private partnerships

challenges

EPA

United States
Environmental Protection
Agency

= Conduct monthly calls and

periodic progress meetings




Net Zero Energy Hierarchy é::} Q @

Goals:

ENERGY Net Zero ENERGY: reducing overall energy
Reduction use, maximizing efficiency, implementing
energy recovery and cogeneration
opportunities, and offsetting the remaining

o demand with the. production of renewable
%) 6}0 energy from onsite sources, so that the Net
*"% Zero energy installation produces as much
% N iy renewable energy as it uses over the course
A" A of a year.

Enhance mission effectiveness
Contribute to energy security
Increase energy efficiency and conservation

Preference for use of renewable energy for on-site power; enables continued
operation if grid goes down

Ensure redundant energy supply sources

Culture change is needed WEU-S- ARMY
i B4 *

Fiscal responsibility o A4



Getting Started LO®

= Energy Baseline

= Energy Efficiency Assessments

= Renewable Energy Assessments

= Energy Security Assessments

= Strategizing a Plan (also known as road mapping)

= Project Implementation

U.S. ARMY

HES

‘G/r
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Installation Baseline (FY10) HO®
Energy Consumption

1,800,000 $25,000,000
1,600,000 -
1,400,000 -
1,200,000 -
1,000,000 -

$20,000,000

$15,000,000

800,000 -
, - $10,000,000
600,000 -+
400,000 - - $5,000,000
200,000 -+
0 - - 90
m Total (MMBTUS)
&
<

Total Cost




Energy Efficiency Assessments EIO®

Audit Statistics

=  Audited 350 bwldmgs Used Energy Models |

) To Prc_)Ject Potential
= Audits covered over 11.6 M sq. ft. Savings Across Energy Efficiency Is a
= Found 345 MMBTU of energy savings Savings Can Be Achieved

per year
= Savings totaled over $15.5 M per year

Example Energy Conservation Measures (ECMS)

O Building envelope ECMs: improved wall/roof insulation, replacement of un-insulated
windows and doors, and general weatherization

O Control ECMs: programmable thermostats, occupancy sensors, exhaust fan/water
cooler timers, building controls upgrade

O Lighting ECMs: retrofit or replacements of existing lamps and ballasts with higher
efficiency/low wattage alternatives

O Mechanical ECMs: retro/continuous commissioning; high-efficiency
boilers, chillers, pumps, fan motors, and water heaters




Renewable Energy Assessments €:§ Q @

= Process Renewable Energy Optimization (REO)
O Start with screening tools
O Conduct further analysis * REO finds the least-cost combination of renewable energy

.. ) technologies to meet net zero goal
of promising technologies

I| Optimization

Life Cycle Cost

—Wind | Daylighting

d Make recommendations

= Analysis tools
O GIS resource screening

tOOIS l| Geographical Information System (GIS) Data |

0 Renewable Energy | utility Data from Platts Inc. |
Optimization (REO), PV
Watts, I My BaCkyard | City Cost Adjustments from RS Means & Co.
(IMBY), RET Screen,

Solar AnaIySiS Model (SAM) National Renewable Energy Laboratory

| Incentive Data from DSIREUSA.ORG |

13



Solar | Wind | SHW GSHP | Biomass Geo-
PV WTE thermal

Camp Parks
Ft. Bliss X X X X X X
Ft. Carson X X X X X X
Ft. Detrick X X X X
Ft. Hunter X X X X
Liggett
Kwajalein X X X
Oregon NG X X X X
Sierra AD X X X X X
West Point X X X X

Solutions are based on resource availability and economics

Strategies must evolve as technology, markets, incentives, and
economics change (e.g. PV prices dropping~50% over the last few years




OO®

Energy Security Assessments

P —

|dentify energy security concerns and address mitigation

solutions




Energy Security Action Plan (ESAP) €™ ¢

@

The ESAP and Conceptual Methodology for Fort Hunter Liggett consisted
of these eight steps:

1)
2)

3)
4)
o)
6)
7)

8)

Determine the energy security baseline metrics.

Conduct an Unclassified high-level Energy Security Assessment (ESA)
which incorporates the baseline metrics.

Conduct a high-level electrical distribution system upgrade
assessment.

Determine actions required to conduct a high-level conceptual design
of a Microgrid to address energy security concerns.

Align with energy efficiency recommendations.

Align with renewable energy recommendations.

Determine additional metrics not presently identified, but valuable to
quantifying energy security values in the future.

Deliver assessment results/NZE-ESAP to site leadership.

U.S. ARMY
v
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Energy and Water Security Assessment € ) @ &

The Fort Bliss Net Zero EWSA Protocol includes these steps:

1)
2)
3)
4)
5)
6)

Data call to the installation for any existing information,
Pre-coordination,

Onsite data collection,

Data analysis, risk assessment, and mitigation action development;
Validation of results and proposed mitigation measures; and,

Final outbrief to the Garrison leadership.

SOURCES SUPPLY SURVIVABILITY Merged Energy
and Water
. _ : Security
Ensuring Meet t . Enhancing .
availability of 2%;?3;;:; " Accessing Preventing loss ‘ resilience and [\ ENSUMN9 futhljre Definitions
energy and water energy and of access limiting down || M'Ss'on nete S )
ater resource requirements water time are me Res u Ited n th ese
Security
Indicators
SUFFICIENCY SURETY SUSTAINABILITY

U.S. ARMY A
i B4
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Building the Net Zero Roadmap HO®

Implementation Plan to Achieve Near Net Zero Energy by 2020

= Energy Baseline °§/
= Behavior :
Change g o
= Energy H il
Efficiency S
= Renewable =
Energy 2 ] | | | | | | | |
[ | Energy Secunty 2012 2013 2014 2015 2016 2017 2018 2019 2020
" Master Planning s s v mcransnles
= Economics u Grid Electricity W Load Reduction

18 Y Cm



Energy Roadmap (Plan) LO®

Sierra Army Depot Load Reduction and

Renewable Energy Integration Roadmap
If you follow

180.000

Post Current Gas
160.000 - Contract

along the graph

25% EE Assumption NZEI

you can see how 140.000 -
120.000 -

B Solar Vent Pre-Heat

as RE projects

Solar Hot Water
= i
= 100,000 Daylighting
are |mp|emented = 80.000 - B Ground Source Heat Pumps
B Solar Photovoltaic
60.000 - Geothermal Electric
energy
40,000 gg?;]; Sol;r ((}Ee;) (])Elec)
H : | aselme (Elec
Consumptlon IS 20.000 - m 2011 Baseline (Heat)

reduced 0

2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
noEE with
25%

EE

U.S. ARMY
From NREL's Targeting Net Zero Energy at Sierra Army W
Depot, California: Assessment and Recommendations iy
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Site Btus

Energy Roadmaps (Plans) O ®

West Point Net Zero Oregon Army National
Energy Strategy Guard Load Reduction &
Renewable Energy
Integration Roadmap

1,200,000

1,000,000
sHW 180,000
800,000 BWTE
OSolar PV 160,000 -
SVP
" 140,000 - GSHP
600,000
ioma:
Propane
B Natural Gas 120,000 -
Grid NG
M Electrical Grid
100,000 M Grid Elec

400,000

80,000 -~ M Solar Vent PH

M Biomass- Heating
e 60,000 ~ m Solar PV
40,000 - o Wind
0 MEE
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 20,000 -
Year

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(20,000)

From NREL’s Targeting Net Zero Energy at US From NREL's Targeting Net Zero Energy at Oregon
Military Academy West Point: Assessment and Army National Guard: Assessment and

Recommendations Recommendations U.S. ARMY A
i B4
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A Stellar Example — Oregon ARNG £ O &®

e~ | Biomass
¥ ... Pellet Boiler

= Testing a wave energy converter

= Harnesses the pressure of a Camp Withycombe
wave on the ocean floor Industrial Lighting

o= 0

21 v U.S.ARMY



Best Practices — Energy €:§ e @

= Conduct thermal building envelope analysis

O IR thermography identifies heat loss & enables targeted repairs

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

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

= Hire resource efficiency managers (REMS)
0 REM'’s goal is to reduce consumption & cost of energy

O Work with existing staff to enhance conservation efforts

o= 0
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Best Practices — Energy (cont.) O®

= Pursue alternative financing mechanisms

O Energy Savings Performance Contracts (ESPCs)
O Utility Energy Service Contracts (UESCs)

271
DFAC(

= Conduct energy master
planning

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

U Enables renewable energy options
that aren’t feasible at a single building *™*
(e.g., central utility plants to servea

Brigade complex) - U.S. ARMY A
XAy
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Lessons Learned at the Onset of NZ €:§ e @

Installation Command

[N

l Resources

Funding or Data Renewable Energy

Technology }

Integration

U.S. ARMY
Interconnection ‘ff?
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...as the NZ Initiative Progressed ﬁée@

The Energy Team

Knowledge

Installation Command

]

Master Planning

Funding or Data Renewable Energy

lResourceS Technology

IIntegration I

o U.S. ARMY
Holistic Approach W

Interconnection
25 A4



Installation EE Estimate % Thermal RE | % Electrical RE | % Total Energy
from RE

Camp Parks 31% 86% 100% 96%

Ft. Bliss 15% 46% 100% 718%

Ft. Carson 17% 03% 100% 96%

Ft. Detrick 20% 45% 71% 716%

Ft. Hunter Liggett 38% 100% 100% 100%

Kwajalein 25% NA (all 83% 83%
electric)

Oregon NG 47% 100% 100% 100%

Sierra AD 25% 100% 100% 100%

\West Panint Anns coony annns 77%

The Army recognizes the challenges in achieving total Net Zero

due to the likelihood that it may not be cost effective. A key

U.S. ARMY
point is that we are journeying towards Net Zero. gV ET
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Project Implementation IO ®
Funding Strategies

= Military Construction (MILCON)
= Sustainment, Restoration and Modernization (SRM)

= Alternative contract and funding mechanisms available
to Army Installations through congressional
authorizations
O Energy Savings Performance Contract (ESPC)
O Utility Energy Service Contracts (UESC)
0 Enhanced Use Lease (EUL)
O Power Purchase Agreement (PPA)

Additional information can be found on the FEMP Financing

Mechanisms website: U.S. ARMY
www.femp.energy.gov/financing/mechanisms.html % ﬁ
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ESPCs and UESCs

oe

®

ESPC:

Statutory authority 42 USC
8287 and 10 USC 2913
Contractor engaged in energy
related improvements.
Payment accomplished from
the savings achieved.
Savings guaranteed by the
Contractor

Contract term 25 years

28

UESC:
Statutory authority 10 USC 2913
Existing Utility engaged In
energy related improvements
Compensated from projected
savings over the contract period
Savings are not guaranteed by
the Utility

Requires a 10 years or less

U.S. ARMY
,&\Uf]ji\'
v

payback.



Power Purchase Agreement (PPA) @ &

= Utility constructs or develops, owns, operates, and sells
the energy output

* Provides tax credits the Army is not eligible for

* No specific statutory acquisition authority enacted for
the PPA approach.

= Assumed that the energy purchased will be produced
from a privately owned and operated energy facility or

project located on or off of federal land.

U.S. ARMY A
XAy
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Enhanced Use Lease (EUL) HO®

What is Enhanced Use Leasing?
=" Tool to more effectively use underused property to benefit installations.

= Leverage DoD assets

n Receive rent in cash or in-kind services no-less-than FMV of asset.

= Y
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Army Office of Energy Initiatives

Established by the Secretary of the Army on September

15, 2011. The Energy Initiatives Task Force (EITF) (as it

was originally called) serves as the central management
office for partnering with Army installations to implement
cost-effective, large-scale, renewable energy projects,

leveraging private sector financing.

= Projects equal to or greater than 10MW

O  Will coordinate with installations for 1-10MW
opportunities

O Potential for projects that exceed Army
requirements

= Solar, Wind, Biomass and Geothermal technologies e

= Resources to perform project development and Secretary of the Army
execution John M. McHugh

=  Will use existing DoD land-use and third-party financing

N U.S. ARMY
authorities \ .4
0 B4

The OEI’s projects will help ensure the Army’s goal to deploy N
1 GW of renewable energy projects by 2025



The Army’s Office of Energy Initiatives € € @

The Army’s Office of Energy Initiatives (OEIl) seeks to create a balanced

pipeline of opportunities that will serve three driving principles

Energy Security

* Surety (access)

» Survivability (resilience)

« Supply (alternative resources) 24x7 supply for
« Sufficiency (adequacy for missions) critical assets

* Sustainability

P Price Stability

Mandates

* NDAA - 25% by 2025

* EPAct - 7.5% renewable electricity
consumption by 2013

* EO 13514 - 34% GHG reduction by 2020

» Climate Action Plan - 20% renewable electricity

consumption by 2020

Economic Benefits

* In-kind revenue
* Reduced/stable energy bills
» Cost avoidance

A4
32 v
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OEI Project Evaluation Criteria

* How does project enhance energy securily on host and surrounding instalialions?
= What are the possible impacts to Installation operations or tenant missions?
= Has the project been approved by Installation, Army HQ, and DoD staffs?

Mission/Energy
Security

* What is the estimate of the baseline capital cost?
« What is the value of any RECs or other incentives?
Economics = What is the predicted resource? Has it been validated?
* What is existing utility rate and alternative tariffs?

= What are the impacts of the project to the POM?

= What is the Real Estate approach and what authority is being used?
Real Estate = ldentify and mitigate real estate siting, constructability, access, or land use issues.
= 15 the project consistent with the Installation Masier Plan?

Regulatory = What are the regulatory limits for inferconnection, net-mefering?
and Legal = What is the status of getting required PUC approvals?
= Will the installation consume all eleciricity generated?
Market/ = What is the status of state RPS and other incentives to drive external demand?
Of'Tﬂ ke = If power is to be sold off the installation, have off-takers been identified?

~ » Can the utility wheel power to other potential off-takers?

8 Assessment Criteria Technical/ = Is there sufficient line and substation capacity? What upgrades are required?
should be reviewed | : n i" = Are flow studies are required? What is the slatus?
regularly to identify and ntegration * Is the system upgradeable for smart grid and energy storage technologies?

mitigate excessive risks
g « What are the major environmental issues?

and key issues for Environmental | + During the project lifecycle, which parties will perform ECP and NEPA
successful project requirements, and when:

development.

= What is acquisition strategy and timeling to implement?
+ What performance risks are there with the developer or other partners?

A similar framework of categories can be found at Appendix B of T i ¥ *

FEMP’s Large Scale Renewable Energy Guide website:

Projects Leveraging Private Sector Financing : i : -
http: 1.eere.energy.gov/femp/pdfs/large-scalereguide.pdf v

Procurement

;

Draft Army OEI Developing Renewable Energy




Questions?

Army Sustainability Report 2012
http://usarmy.vo.linwd.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 anad
Sustainability

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

Army Net Zero
http://www.asaie.army.mil/Public/ES/netzero/index.html
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Slide 1: Hello - I am Kristine Kingery. | work in the Army Secretariat in the Office of the
Assistant Secretary of the Army for Installations, Energy and Environment. | am the
Director of Army Sustainability Policy and the Army lead for the Net Zero Installation
Initiative. Thank you for tuning in to Session 3 of the Net Zero online training: Net Zero
Energy

Slide 2: This is Module #3 - Net Zero Energy - and like the previous two modules | will
start with a list of topics to be covered, beginning with the target audience and learning
objectives.

I'll go over the Federal, DoD and Army regulations that have shaped Net Zero Energy —
the goals and the reporting requirements mandated from those regulations and how the
Army now defines Net Zero Energy.

The Army’s Net Zero Pilot Installation Initiative, the Net Zero Hierarchy and the final
defining goals of Army Net Zero energy, water and waste were discussed at length in
the previous modules — but a brief refresher is appropriate here.

If you are a seasoned Energy Program Manager at an Army installation — you probably
are already well aware of all contracting and funding mechanisms available to the Army
- but I encourage you to follow along with this part.

I'll talk about what's been done so far under the Net Zero Pilot Initiative — how Net Zero
energy baselines were determined, and all of the assessments and audits conducted on
the pilot installations. I'll showcase a couple of ‘stellar examples’ and cover what's
worked for some installations (best practices) and how to overcome those challenges
that Army installations may still be facing (lessons learned) and who’s working together
to help resolve those and emerging issues.

We'll end with what's next for Next Zero and provide contact information for any
guestions not answered during the course of this training.

Slide 3: As | mentioned before in the first module - although everyone is welcome to
learn about the Army’s Net Zero Initiative - the target audience for this training is
Directorate of Public Works staff — particularly their Energy Program Manager but also
Master Planners and other applicable garrison staff such as the Installation
Sustainability Officer.

The main objective of this training is to provide you with a basic understanding of Net
Zero Energy— what it is — what it means to you as someone who works on an Army
installation and how to implement Net Zero at your installation. Specifically this module
will detail what other Army installations are doing and lessons learned from their efforts.



This information will enable you to explore possible approaches that may work at your
installation as you journey towards Net Zero Energy.

Through three plus years of providing support to, working with, and gleaning knowledge
from the eight (8) Army NZ Energy pilot installations and one (1) statewide Army
National Guard location, the Army has a better understanding of what installations need
to do to journey towards NZ Energy. This knowledge will be shared in the form of best
practices and lessons learned as presented throughout the course of this module. We
will cover the Energy Efficiency Assessments, Renewable Energy Assessments, the NZ
Energy Security Action Plan, the Integrated Energy and Water Security Assessment,
the Energy ‘Roadmaps’ or what we now call ‘Plans’ for 3 of the pilots and a general
roadmap or plan, and a NZ Solution Summary for the Pilots.

While this training cannot possibly instruct on how to conduct all of these — it will give an
installation energy program manager an idea of what’s involved in these assessments,
help determine if their installation needs one and how to pursue the required resources
to accomplish these assessments.

Ok let’'s move on to the next slide where | will pause for a moment to give you a chance
to review the mandates and reporting requirements driving Net Zero Energy.

Slide 4: As energy or sustainability professional working on an Army installation the
federal mandates listed in the chart on this slide are nothing new. (PAUSE)

One performance target, from EO13514, | would like to bring to your attention is the
requirement for all new buildings that enter design in 2020 and after to achieve Net Zero
Energy by 2030. This target is one of the drivers for the Army’s pursuit of Net Zero
Energy, Water, and Waste. (PAUSE)

Do you know whether or not your installation has met or will meet the prescribed
performance targets?

Do you know how the Army scored overall in FY13? See next slide.

Slide 5: The Army reported to DoD for the FY13 Annual Energy Management Report a
reduction in energy intensity by 14.2%, but our cumulative goal for FY13, set by EISA
2007, is 24%.

Total energy consumption remained almost flat (a decrease of .08 percent) in its goal
subject buildings, while square footage decreased by 15 million square feet. Therefore,
the increase in energy intensity from FY 2012 to FY 2013 was attributable to a change
in square footage at Army installations. The contributing factors to the Army not
reducing energy consumption further in FY 2013 included increased energy demand



due to returning soldiers from theater, increasing process loads at industrial facilities,
and delayed appropriations in prior fiscal years.

The Army did not meet the EPAct goal of 7.5% of total energy consumed be from
renewable sources. We reported 1.1%.

Another key point is that the Army’s progress is measured at the Army level, not
installation by installation, thus having each installation focus only on their yearly goals
will not result in the Army meeting the goals if all installations do not meet their yearly
goals. Further, a subset of installations, based on their mission requirements, may not
be in a position to achieve the goal.

Thus focusing on Net Zero allows the Army to start with the end point in mind versus
focusing on the yearly goals for each federal mandate.

Slide 6: The Army manages approximately 152 installations, 13.6 million acres of land,
and more than 1 billion square feet of buildings. We face significant challenges in
efficiently powering these facilities and balancing overlapping and sometimes competing
objectives.

* Our installations must have increased energy security, surety and reliability to
execute mission-essential functions.

* The Army, like all federal agencies is directly impacted by fuel prices

* We are looking to reduce risk, improve operational capability and not degrade
our natural resources

 And we must strive for each Federal mandate.

» The NZ approach acknowledges the relationship between sustainability and
security; reducing resource use allows an installation to become more secure.
NZ encompasses installation self-sufficiency and resiliency.

Each new mandate increases the targets or extends the reduction goals further, so
even if we did achieve the FY13 goals in the current EO, a new EO will be on the
horizon adding additional reductions/efficiencies. Driving improvement is essentially
driving us to Net Zero.

The mandates formed the foundation and all other drivers were the impetus for the
Army Net Zero Initiative.

As discussed in the prior modules and on the next slide, the Army officially kicked off
the Initiative with the announcement of the Net Zero Pilot Installation Initiative.



Slide 7: On 17 February 2011, Ms. Hammack announced and invited all Army
commands to nominate installations for potential as an Army Net Zero pilot installation.
Commands submitted their nominated installations and supplemental data on 15 March
2014.

We received fifty-three (53) energy nominations and reviewed using a rigorous process
intended to develop recommendations for our Senior Leaders to make the final
determination. The review process was divided into two phases to assess each
application, leveraging DOE laboratories (NREL, and PNNL) and expertise and Army
subject matter experts.

Criteria for evaluation included:

« Command or installation-level support to pursue a Net Zero status

Constraints or vulnerability of current natural resources

* Impact on mission critical objectives

* Energy security needs

* Installation expertise

* Installation cost sharing capability

* Resource costs

* Project development capabilities acquired from past, current or programmed
» conservation, efficiency, recycling, recovery, or generation projects

* Local regulatory climate

We identified the 8 energy pilot installations and one statewide Army National Guard
location on 19 April 2011 at the Garrison Commander’s Conference in San Antonio, TX.
The Army’s goal is for information learned at the Net Zero pilot installations to be shared
with other Army installations.

One of the keys lessons learned is how crucial collaboration is. Collaboration became
the cornerstone of the NZ Energy Pilot Initiative.

Slide 8: The Net Zero team Lead for energy at the Headquarters-level initiated monthly
collaboration calls and periodic progress meetings with representatives from the energy
pilot installations and their Commands. Cross-functional Net Zero teams were
established to share and document success stories and lessons learned from the pilots.
Some of the success stories will become the next Army standard as we learn more



about increased mission capabilities and cost avoidance achieved from the many
activities conducted at the Net Zero pilot sites. Our collective challenge is to adopt and
embed these takeaways into standard activities across all installations.

We have also partnered with other Federal agencies, such as the Department of Energy
(DOE), with industry through public-private partnerships, and with municipalities and
communities to develop mutually beneficial solutions at the local and regional levels.

We continue to work with the DOE leveraging highly specialized capabilities in their
laboratories. Specifically, we worked with the National Renewable Energy Laboratory
(NREL) to complete energy assessments and roadmaps — which we’ll talk about later.

But now we are going to discuss how Net Zero Energy is defined and the order in
which installations should apply NZ STRATEGIES to strive towards Net Zero. Much
has been learned and many stakeholders have been engaged at the installation level in
working with the Net Zero Pilot Installations and developing the Hierarchy of strategies.
The hierarchy is key to understanding how to get to Net Zero Energy — and the next
slide will explain why.

Slide 9:

So, how do you reach NZ Energy? As shown in the NZ Energy hierarchy, aggressive
demand reduction through conservation measures should be the 1% and largest effort
followed by maximizing efficiency. Once energy use is reduced as much as possible,
energy recovery options should be considered, followed by cogeneration opportunities.
Finally, renewable energy sources should be implemented to supply sufficient energy
for the remaining demand with preference given for the use of renewable energy for on-
site power.

On-site energy production enables each installation to plan for continuity of operations if
the grid is unavailable. Power grids are increasingly vulnerable and expose Army
operations to risk; therefore an alternative to this supply is needed.

Now we’re going to walk you through some of the activities that have been carried out in
journeying towards Net Zero Energy.

We will next go over how baselines were determined which gives planners and
managers a metric against which progress toward net zero energy can be measured
and present to you an overview of the various assessments and plans put together for
the NZ Energy pilot installations.

Slide 10: To support the pilot initiative, ASA-IE&E provided assistance to the energy
pilots on how to determine their path towards Net Zero



* We needed an energy baseline to measure success. We began by examining
Army Enterprise data systems to determine baseline metrics for each installation.

* We then provided Energy Efficiency assessments to all pilots in the hope of
identifying measures they could take to reduce their overall demand.

» To support the preference for onsite renewable generation, we completed
renewable energy assessments at each pilot.

* We leveraged a Classified Energy Security Assessment at Fort Detrick, tailored
this model to Net Zero- specific considerations, and performed an unclassified
Net Zero Energy Security Assessment at FHL to serve as a template.

* We used all this information to draft roadmaps for each installation on how to
reach or strive to the 2020 Net Zero Energy Goal.

* Installations will use the roadmaps — now referred to as ‘plans’ to begin
implementing projects.

Slide 11: Our pilot installations represent a diverse cross-section of the Army
installations

» Different Army Commands

» Large vs. small geographic footprints

» Differing climate zones

» Differing levels of energy efficiency and renewable development done to date
* Very different levels of energy consumption

* Very different prices for power

The first step in an NZE assessment is to determine an energy baseline, current energy
consumption at the site, which gives planners and managers a metric against which
progress toward net zero energy can be measured.

This chart depicts the energy baseline in FY10, when the pilot installations were
selected.

Slide 12: The Engineering and Support Center, Huntsville completed Energy
Engineering Analysis Program (EEAP) surveys for all Net Zero energy pilot installations.
The goal of each EEAP survey was to identify critical energy inefficiencies at each Army
installations



The Engineering and Support Center, Huntsville EEAP surveys were targeted to find
energy inefficiencies and waste at the Net Zero pilot installations. These assessments
looked at proven technologies (nothing complicated)

The audits for all pilot installations included assessments of 350 buildings (11.6 M
square feet) and identified 345 MMBTU of savings (estimated at $15.5M per year)
through Energy Conservation Measures (ECM)!!

A Key Point garnered from the assessments is that energy efficiency is a moving target.
Results today need to be continually reevaluated.

Slide 13:

Renewable Energy assessments are a critical part of building a pathway to reach net
zero.

You start with tools-based assessment to help identify RE opportunities and screen out
unrealistic, unneeded projects — quickly so as not to expend too much time and
resources on chasing down an opportunity that just won’t work.

Investigate, research, and interview other installation staff members to collect
information on past assessments or issues. This is done to help understand local
opportunities or obstacles which aren’t readily identified through a remote, tools-based
assessment.

Identify RENEWABLE ENERGY technologies and project sites at the installation.
Initiate NEPA action if required — do this as soon as possible.

Network with other stakeholders on the installation to identify potential
issues. Stakeholders from master planning, environmental, Range Control, and the
Plans, Analysis and Integration Office (PAIO) are top priorities

Slide 14: Once you've exhausted all other efforts to reduce, conserve, cogenerate, etc,
and you are ready to move further towards Net Zero — evaluate possible sources of
renewable energy. One of the key steps in assessing renewable energy opportunities is
to analyze the feasibility of RENEWABLE ENERGY technologies.

Slide 15: In 2008, the Defense Science Board (DSB) concluded that the DoD’s
dependence on a fragile and vulnerable commercial power grid places critical military
missions at an unacceptably high risk of extended disruption. And although many
efforts at improving this vulnerability have been initiated since — energy security remains
a challenge. In 2012 alone, there were 87 outages of eight hours or more at DoD
installations - of which 98% were attributed to acts of nature (e.g. storms and forest
fires) (DoD, 2013).



The Army has launched several initiatives aimed at addressing energy security at our
installations — one of which focused on developing a Net Zero plan that also contains an
energy security aspect. The Net Zero Energy Security Action Plan and Conceptual
Methodology effort for Fort Hunter Liggett was an attempt to assess, at a high level, the
level of awareness and activity regarding energy security at FHL. It introduced a
methodology, which details eight steps to ensure that energy security is a part of the
decision making process, and is integrated into energy system infrastructure upgrades.
Under each step, specific activities were recommended that support FHL in assessing
and improving its energy security. Finally, an action plan was defined, which detailed all
recommended actions, and provided a suggested chronological order in which they
should be performed.

Slide 16: The Energy Security Action Plan (ESAP) developed for Fort Hunter Liggett
assessed the level of awareness and activity regarding energy security at FHL. The
ESAP introduced an Energy Security Assessment Methodology, which details eight
steps to ensure that energy security is a part of the decision making process, and is
integrated into energy system infrastructure upgrades.

These steps are listed on the slide. Please take a minute to read through the steps

Determine the energy security baseline metrics.
Conduct an Unclassified high-level Energy Security Assessment (ESA) which incorporates the baseline metrics.
Conduct a high-level electrical distribution system upgrade assessment.
Determine actions required to conduct a high-level conceptual design of a Microgrid to address energy security concerns.
Align with energy efficiency recommendations.
Align with renewal energy recommendations.
Determine additional metrics not presently identified, but valuable to quantifying energy security values in the future.
Deliver assessment results/ESAP to site leadership.
IE&E conducted a similar water security assessment at JBLM as part of the Net Zero

program. We aligned the Energy and Water security assessment frameworks and
piloted a combined study at Fort Bliss, as shown on the next slide.

Slide 17: The Net Zero Energy and Water Security Assessment (EWSA) protocol was
developed by the NDCEE for the Army as a tool for any installation to use to improve
both energy and water security. The EWSA protocol was validated at Fort Bliss
merging currently available Army energy and water security definitions into common
indicators as shown in this slide. The EWSA protocol developed includes six steps
shown on the slide[1) data call to the installation for any existing information, 2) pre-
coordination, 3) onsite data collection, 4) data analysis, risk assessment, and mitigation
action development; 5) validation of results and proposed mitigation measures; and, 6)



final outbrief to the Garrison leadership.] Fort Bliss has nhumerous resource security
projects in progress or which have been completed. These include water reclamation
for irrigation, potable water system monitoring, energy metering and data management,
installation of renewable energy systems, and microgrids.

The expected benefits of an integrated EWSA were evident from the Fort Bliss pilot.
These included a common framework for energy and water security aligning data
collection and assessment efforts. An integrated approach increases the visibility of
common issues so mitigation actions can be more effectively applied. It also increases
the visibility of overlapping issues. In the case of Fort Bliss, this is especially evident in
the need for backup power generation and updated Emergency Response Plans
(ERPs). Another benefit of the integrated approach is it provides a common
background for Directorate of Plans, Training, Mobilization, and Security (DPTMS) and
Directorate of Public Works (DPW) for prioritization of critical facilities. An integrated
approach ensures critical interdependencies are discussed in more depth and the
individual utility providers have a greater understanding of these issues.

Now let’s discuss the roadmaps that were completed for the pilots — how we got there
and how to build one.

Slide 18: In additional to the studies conducted at the pilot installations, successful
roadmaps (plans) must address:

= Behavior changes
o Education and awareness
o Creating dedicated teams
= Master Planning — true integrated master planning
o New construction
o Demolition
o Major renovations
o Space utilization

This figure lllustrates one construct of how we envision striving towards Net Zero energy
(From NREL’s Targeting Net Zero Energy at Fort Carson, Colorado: Assessment and
Recommendations)

The net zero energy installations are working on roadmaps to reach net zero by 2020.
If you look at a progress roadmap, you can see a steady reduction in consumption



measured in on site Btu’s through energy efficiency, shown as ‘load reduction’. As time
progresses, renewable or alternative energy technologies begin to phase in such as
solar hot water, solar photovoltaic, geothermal, wind, or biomass. In this example you
can see the potential to reach net zero.

Slide 19: The Renewable Energy assessments feed into the NZ Energy Roadmaps.
Here are the elements of a Net Zero Energy Roadmap

Each Roadmap includes a project list for FY13-FY20, with recommended:
= energy efficiency improvements (e.g., bldg. envelop, HVAC equipment, lighting)

= and renewable energy projects (such as solar hot water, solar PV, geothermal,
wind, or biomass)

Notice that in FY2019, there is still a heat load remaining. The 2020 line shows the
potential for future solar and geothermal to address this, but the key is the installation’s
journey towards Net Zero while achieving Net Zero may not be fiscal prudent.

Slide 20: These figures are from the West Point and OR ARNG energy roadmaps.
From NREL'’s:

Targeting Net Zero Energy at US Military Academy West Point Assessment &
Recommendations

Targeting Net Zero Energy at Oregon Army National Guard Assessment &
Recommendations

Next we’ll showcase a stellar example (the Oregon Army National Guard) and go over
best practices and lessons learned

Slide 21: The Oregon Army National Guard has been making steady progress on their
NZ energy efforts and have been very resourceful in their approach to funding and
contracting mechanisms as well as their diversity of projects in terms of renewable
energy sources:

They've installed solar panels on rooftops of their warehouses, readiness centers and
armories. They've completed small and large scale wind projects. They installed
geothermal projects and constructed Biomass pellet boilers that are anticipated to have
sizable thermal energy savings, a reduction in fuel cost from liquid propane gas (LPG)
and savings from more efficient biomass boilers and sizing. They completed a
geothermal power seismic study and a Behavior Based Energy Efficiency study.




It will be interesting to see what other innovations they come up with in their journey to
Net Zero. As of 1st quarter 2015 they were working with the Army Corps of Engineers
on a biomass plant and a compressed air energy efficiency project.

But, the most interesting energy project the ORARNG has been working on is wave
energy. Installation staff at Camp Rilea are testing a wave energy converter that,
described in the most simplest of terms, harnesses the pressure of a wave on the ocean
floor and converts it into energy. The testing is a result of several years’ worth of efforts
to develop this cutting edge new technology.

Participants and stakeholders include:

Camp Rilea and the ORARNG - their interest stems from developing renewable energy
to meet their NZ Energy goals — but most importantly wave energy could provide a
reliable source of energy in the event of a regional disaster.

Interest increased after Governor John Kitzhaber signed House Bill 4042, which
authorized net-metering for renewable marine energy.

An Oregon Wave Energy Trust grant and private funds are being used for the project.

The project will provide internship opportunities for students at Tongue Point Job Corps
or Clatsop Community College’s Marine and Environmental Research and Training
Station and local tradesman will be used for parts fabrication. A retired US Navy
Captain serves as the project’s design engineer.

The Oregon Dungeness Crab Commission has voiced their concerns about potential
impacts. As a National Guard training site, Camp Rilea conducts live-fire exercises.
Currently, these exercises take place over areas considered prime Dungeness crabbing
grounds. So, they worked out a system that when the training exercises are done and
the ranges are no longer ‘hot’, they notify the U.S. Coast Guard and a safety zone
which was set up to keep fishermen and recreational users out of the area is lifted.
Installation officials say this is a great example of compatible use and are confident that
it will continue with the introduction of wave energy devices.

But local fishermen are not 100% convinced. And this is only a test of one type of
converter. There are several wave energy converters that could be tested at the study
site. It could be several more years of testing before a viable system is in place at
Camp Rilea.

Now We’ll go over Best practices learned from working with the pilot installations for
three plus years



Slide 22: Capturing lessons learned and best practices from activities at our Net Zero
pilot installations is a crucial step in institutionalizing Net Zero across the Army
enterprise.

Let’s look first at thermal building envelop analysis. Infra-red thermography was completed on
the largest buildings as well as the largest energy-using buildings at the pilot installations. This
enabled installations to identify areas with heat loss, then target those areas for repairs.

Installing Energy Management Control Systems give the installation Energy Manager the ability to
control any energy-consuming device that's connected to the system. This also allows the
Energy Manager to control those devices for demand reduction.

Employing a Resource Efficiency Manager whose primary function is to reduce energy
consumption and reduce the cost of energy at the installation. They work with the installation’s
existing staff to enhance energy conservation measures.

Slide 23:

Key to Net Zero Energy success is to leverage alternative or third-party financing. The primary
mechanisms are Energy Savings Performance Contracts (ESPCs) and Utility Energy Service
Contracts (UESCs). Under these contract vehicles, the ESPC’s Energy Services Company or the
UESC's Utility provider use their own funding to implement energy reduction projects. They are
“paid back” for their investments through the energy savings realized from the project.

Finally, conducting Energy Master Planning is an integral part of the Real Property Master Plan.
This enables the integration of efficiency and renewable energy options that wouldn’t otherwise
be feasible in a single building. Examples include the development of a Central Utility Plant to
serve an entire Brigade complex, which is easier to maintain and typically more cost effective
than individual boilers per building or longer distribution lines necessary with only one installation-
wide utility plant.

| will briefly review some of the Lessons Learned from the pilots to date.

Slide 24: Lessons Learned

At the onset of the Net Zero Pilot Initiative

Resources — Funding or Data

Net Zero is an Initiative — a management philosophy; it does not have a separate funding stream.
Utility rates and renewable energy resources make projects difficult at many installations

NZEI assessment financials should be viewed as an estimate useful for planning purposes, but
private sector financing mechanisms may require additional detailed analysis

Resource Commitment to implementation support after an assessment should be part of the
upfront project planning and budgeting.

Data Collection



O Without good data the quality of assessments decreases
O Metering is key to understanding the baseline and measuring progress

Support

= Net Zero must have Command suppoort
=  While driven by goals and mandates, the spirit of competition has been more powerful
= Behavior/culture change is needed in addition to technology

Technology
= Many installations are interested in emerging technologies.
= Currently, Thermal Energy is the most difficult to accomplish

Integration

= Nexus with Water and Waste — All projects must account for tradeoffs between water, energy,
and waste
= Interconnection

O Infrastructure issues must be aligned with EE and RE recommendations

U High penetration of RE on an installation will likely require coordination,
special contracts, or negotiations with the serving utility to ensure the
ability to interconnect systems as they can exceed existing export limits

U Storage and microgrids are an increasing need
U Integration within existing installation management is key

O Construction/ renovation designs need to change to sync with net zero
goals

U Focus on integrated planning is key

= Energy Security
U Net Zero does not equal energy security

U Correctly designed Net Zero can support greater energy security
Slide 25: Lessons Learned as the Initiative Progressed

In working with the Pilot installations, we have collected quite a few ‘Lesson Learned’
over the three + years of journeying to Net Zero. Most recently, we sponsored a recent
publication by NREL “Army Net Zero Energy; Lessons Learned in Net Zero Energy.”
The publication builds on our previous Net Zero Energy efforts and is based on
feedback received from energy team members at each of the Net Zero Energy pilot



sites and multiple other sources. The publication reported elements in addition to what
we had already gathered and are reported here:

Knowledge of the Energy Team

= The capability, motivation, dedication, and capacity of the Net Zero Energy program leads are
some of the most significant factors that affect an installation’s success in pursuing Net Zero
Energy.

= Net Zero Energy implementers and teams need appropriate training and skills. In addition, they
should recognize and utilize all the available resources they will need to successfully implement
projects.

Planning

Advanced planning for energy projects and incorporating energy as a primary
consideration in designs are critical to the success of implementing the Net Zero Energy
principles.

= Maintaining flexibility in pursuit of finding the right procurement approach for each
project dramatically increases the likelihood of success.

The study confirmed that leadership support and engagement at multiple levels is
critical to an effective Net Zero Energy program — this includes Command support from
both the mission and installation (garrison). The report also noted the following points
on integration in terms of an holistic approach:

* The Net Zero Energy approach should be an interdisciplinary, well-integrated,
and holistic methodology of assessing, planning, developing, and implementing
Net Zero Energy projects.

= Understanding the integration implications of proposed Net Zero Energy
projects—between each other, between projects and existing systems, and
between projects supporting Net Zero Water and Waste—is crucial to
implementing a cohesive and effective Net Zero Energy program.

Slide 26: In gathering best practices and lessons learned and conducting all the
assessments at the pilot installations the following ‘Net Zero Solutions Summary’ was
developed. The chart shows the results and recommendations brought forth from
technical assistance provided to the net zero energy pilot installations to develop a
baseline, conduct energy efficiency and renewable energy assessments, complete
plans — formerly known as roadmaps and develop energy security assessments and
action plans. In looking at the chart, by implementing ENERGY EFFICIENCY and
RENEWABLE ENERGY options, most of the Net Zero energy pilot installations are able
to reach the Net Zero goal. However while these options may ‘in theory’ get an



installation to Net Zero — in reality these projects may be too cost prohibitive at this time
to consider under normal funding mechanisms.

And, It should be noted that the Zero in Net Zero is not necessarily absolute. The Army
recognizes the challenges in achieving total Net Zero due to legal and technical issues
and the likelihood that it may not be cost effective. As previously stated in Module 2, a
key point is that we are journeying towards Net Zero. Success is measured, not
by achieving an absolute Zero but moving as far along the journey as possible in
a fiscally prudent manner.

Now let’s go over funding strategies.

Slide 27: Energy projects can be funded directly through agency or government budget
mechanisms. Funding through these mechanisms has the advantage of reduced
project financing costs. Government-funded projects are not, however, eligible for the
benefits of RENEWABLE ENERGY generation tax credits.

MILCON - Funding for any construction, development, conversion, or extension of any
kind carried out with respect to a military installation

SRM- Program to fund DoD facility maintenance and improvement projects, including

the repair of roads, roofs, barracks, family housing, medical facilities, and operational

support buildings. More recently, renewable energy projects have served as a priority
for SRM funds.

The Army cannot rely on appropriated funds alone to fund the energy projects needed
to meet Federal requirements. Additional funding options are available and as
discussed in the previous slides are considered a best practice! Another best practice
not previously mentioned is the Army’s Office of Energy Initiatives (formerly known
as the EITF) — whenever possible they should be used as a resource. Although their
focus is on large scale (<10MW) renewable energy projects, they have documented a
process for developing projects that can be invaluable to an installation energy program
manager — whether or not they’re pursuing a project that's 10 MW — 5MW or 0.1kw. I'll
go into more detail on that process — the Army’s Guide on Developing Renewable
Energy Projects Leveraging Private Sector Finance later, but first let’s review the
authorities used to finance ENERGY EFFICIENCY and RENEWABLE ENERGY
projects. Also, additional Information on alternative financing mechanisms can be found
on the FEMP Financing Mechanisms website at
www.femp.energy.gov/financing/mechanisms.html.

Slide 28: The purpose of ESPCs and UESCs are to provide energy improvements to
Army buildings, structures, and facilities. They provide capital for such projects where
existing Army capital funding is not available. The 25 year contract term of an ESPC is



attractive in that it allows for accomplishing energy savings projects with longer term
paybacks and may be used to bundle a number of installation projects with differing
payback periods. Some installations prefer using a UESC as there’s a continuity of
service that it involves working with existing personnel on site — the utility company that
provides energy services. Because UESC does not provide a requirement that the
utility contractor guarantee savings, projects should be carefully reviewed to limit the
risk to the Army that savings sufficient to cover the UESC contract costs are attained.
Project planning should include providing necessary contract administration and
oversight resources.

Slide 29: PPAs can be combined with the use of other energy acquisition authorities,
including ESPC, UESC, and EUL. PPAs are a contracting and financing mechanism by
which a utility or other energy developer constructs or develops, owns, operates, and
sells the energy output (generally electricity) produced by such energy facility or project.
PPAs are attractive to 3" party investments as they provide tax credits the Army is not
eligible for.

Slide 30: EUL is a Real Property Leasing authority by which the Army may lease
available, non-excess real property (including land and facilities) to a private
entity/developer for cash and/or in-kind consideration. EUL enables the Army to
leverage the expertise of the private sector through an initial leasing structure to finance
the development of energy resources on Army lands. The EUL lessee develops the
Army-approved energy project, including a financing and project “sharing” mechanism
whereby the Army can share in the proceeds relating to the energy project without
assuming the financial risk of the development. Private developers are attracted to EUL
projects because the projects provide the developer the right to access and use Army
land in a secure environment. In addition, EUL provides the opportunity for the
developer to potentially sell energy to the Army.

The Army real property provided may range from a single roof to thousands of acres of
land. The structuring of the EUL and the requirements of the EUL legislative authority
ensures that a portion of the benefits of the EUL project are targeted to the installation
concerned. While the EUL process generally offers a shorter timeline from project
initiation by the Army to lease award and project development than other Federal
Acquisition Regulations (FAR)-related contracting authorities, there still remains
significant project challenges that need to be addressed by the Army, including
environmental requirements, and project oversight and administration responsibilities.

All of these regulations and technologies and funding and contracting authorities can be
challenging — recognizing a need to support installations and meet federal mandates,
the Army decided to create a new entity to sort through the requirements and
technicalities — as discussed on the next slide.



Slide 31: In September of 2011, the Secretary of the Army stood up the Energy
Initiatives Task Force (now called the Office of Energy Initiatives) to serve as the central
management office for partnering with Army installations to implement cost-effective,
large-scale, renewable energy projects, leveraging private sector financing.

The OEl is helping the Army improve its energy security and achieve the goal outlined
in the National Defense Authorization Acts of 2007 and 2010 of producing or procuring
25 percent of its installation energy from renewable sources by 2025.

The Army has teamed with the Air Force and Navy to establish a goal one gigawatt of
renewable energy projects over the same period.

The OEI focuses on renewable energy projects that are commercially proven
technologies — solar, wind, biomass and geothermal - 10 megawatts or greater, located
on or adjacent to Army land in the U.S.

The OEl is dedicated to working with the private sector to streamline the process of
large-scale renewable energy project approval and execution. This approach will help
speed overall project development timelines to ensure the best value to the Army and
private sector.

As shown on the next slide, the OEI seeks to create a balanced pipeline of opportunities
that will serve three driving principles: Energy security, meeting federal goals and
mandates and ECONOMICS!

Slide 32: The Army requires access to secure energy sources to accomplish its
mission. In addition, installations require cost effective, reliable, and sustainable energy
sources to sustain operations. Overreliance on a vulnerable commercial power grid
jeopardizes the security of Army installations and mission capabilities. In response, the
Army is securing installations with energy that is clean, reliable, and affordable, and has
committed to a goal of developing 1 gigawatt (GW) of renewable energy to fulfill this
vision.

The challenge lies in the fact that at times, three elements of this overall vision—energy
security, mandates for clean energy, and economic benefits— often compete with one
another. While it is possible to secure installations with additional energy security from
renewable sources generated on Army lands, it may not always be affordable to do so.
The addition of infrastructure such as control systems or micro-grids can increase
energy security benefits, but may lower economic benefits. The challenge is to balance
these competing elements on a project-by-project basis, to best support the Army
enterprise and installation energy goals.

Slide 33: EVALUATING RISKS - 8 ASSESSMENT CRITERIA



The OEI developed a framework of 8 Assessment Criteria as a tool to consistently
evaluate and manage risks that may threaten project completion. The 8 Assessment
Criteria are used to assess risks and support objective decisions that direct Army
resources to projects that not only create value, but are cleared of excessive risks. If
risks are too high, project efforts should be suspended. Each criterion can be rated on
a three-point scale (red, yellow, or green) with red indicating a high level of risk, yellow
indicating moderate risk, and green indicating minimized risk. These Criteria can be
adapted for evaluation of renewable or traditional power generation projects and provide
a proven, standardized framework for evaluating project risks of small, medium and
large-scale projects.

Installations pursuing renewable energy projects large-scale or distributed scale should
access the OEI's website for more information on developing their projects.
Additionally, the FEMP Guide provides a similar framework of categories and questions
for project development. The FEMP Guide can be found at:
http://www1.eere.energy.gov/femp/pdfs/large-scalerequide.pdf

Slide 34: This concludes, Module 3 of the NZ online training Net Zero Energy. Module
4 will cover Net Zero Water.

Additional information on Net Zero and other Army energy and sustainability programs
and policies is available on our office website.

Thank you for your attention.
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Module 4 — Net Zero Water HO®

= Learning Objectives

= Driving Forces Behind Net Zero Water
U Regulatory
dThreats to Continued Mission

= Net Zero Hierarchy

= Pilot Activities, Water Balance and Roadmap Reports

* FEMP and EPA WaterSense BMPs

= Stellar Examples and Lessons Learned

U.S. ARMY A
ay

»  Funding Mechanisms ) Y



LO®

. Review the Army definition of Net Zero Water and the
driving forces (Federal mandates, DoD and Army
regulations and goals) behind striving towards Net
Zero Water in the Army.

. Explore how water issues (such as drought, scarcity
and climate change) impact Army installations.

. Understand the concepts, data and resources required
to develop a baseline, measure progress, develop a
plan, and assess water security.

. Identify resources available to help plan for and

Implement Net Zero Water projects. U.S. ARMY
i
v



Net Zero Water Federal Drivers

Title

Energy Policy Act of 1992
and 2005

Energy Independence
& Security Act of 2007

EO 13423 Strengthening
Federal Environmental,
Energy, and Transportation

Management, 2007

Executive Order 13514
Federal Leadership in
Environmental Energy and
Economic Performance

Focus Area

Water conservation

LO®

Key Content Related to Net Zero Water

Required water conservation measures with life-cycle paybacks of <10 years be
implemented

Section 432 - Comprehensive
energy and water evaluations

Requires water evaluations of 25% of covered federal facilities each year.
Implementing water efficiency measures identified in these evaluations and following
up on these measures.

Section 438 - Stormwater

Defines stormwater control approaches for new federal construction projects

Water use in Federal
buildings

Establishes water use reduction goals for federal buildings

Reduce water consumption
intensity

Reduce water consumption intensity 2% annually through FY 2015 or 16% total
reduction by the end of FY 2015 (baseline FY 2007) through life-cycle cost effective
measures

Reduce potable water
consumption intensity

Reduce potable water consumption intensity by 2 percent annually through FY2020,
or 26 percent by the end of FY2020,by implementing water management strategies
including water-efficient and low-flow fixtures and efficient cooling towers;

ILA Water consumption

Reduce industrial, landscaping, and agricultural water consumption by 2% annually or
20% by the end of FY 2020 (baseline FY 2010)

Water consumption

Minimize consumption of water through cost-effective, innovative strategies, such as
highly reflective and vegetated roofs.

Procurement

Ensure 95% of new contract actions for products and services are Water efficient and
Environmentally preferable

Net zero buildings

Manage existing building systems to reduce consumption of water

What the Army Reported in FY13

Focus Area

Reduce Potable Water
Intensity

Federal
Mandate

Measure

Army Reported in

FY13 in FY13

Relative to FY 2007 baseline Gallons of

EO 13514

water used per square foot of facility
space.

-12% annually

Did the Army Meet Goal



2010 and 2014 QDR: Climate Change € & &
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The RAND Report on Climate Change

Projected Changes in Water Cycle Due to Climate Change

o®

Hotter/Drier Conditions (Interior West) Hotter/Wetter Conditions (NE and Coasts .
Heal Trapped by the Atmosphere Causes More Evaporation A Warmer Atmosphere Holds More Water Vapor, Which Is Accordlng to the

and More Precipitation ‘ o . Also a Heat Trapping Gas RAND Report -

5 'y Projections of
future precipitation
generally indicate
that northern areas
of the United
States will become
wetter, and
southern areas,
particularly in the
West, will become
drier.

Key Trends That Will Shape Army Installations of Tomorrow, 2013 , RAND Corporation, page 43; U.S_ARMY
http://www.rand.org/content/dam/rand/pubs/monographs/MG1200/MG1255/RAND_MG1255.pdf W
Water Sustainability Assessment for Ten Army Installations NS

http://www.aepi.army.mil/docs/whatsnew/ERDC-CERL TR-11- b £
5%20Water%20Sustainability%20Assessment%20for%20Ten%20Army%20Installations.pdf




Army Water Security MO®
Strategy Framework

These six factors provide a conceptual framework for the types of
Issues/actions that require attention to achieve Army water security

ustainable -
'Spractices | }urwvablllty|

ISponsorship‘

Water
Security

U.S. ARMY
Army Water Security Strategy: Ny
http://www.aepi.army.mil/docs/whatsnew/ArmyWaterStrategy.pdf =t/




Net Zero Water Pilot Installations and Q o
Army HQ Net Zero Team

Water Nominees Water Pilot Installations




Net Zero Water Hierarchy 3O ®

Actions:

WATER

A Net Zero WATER Installation reducing

Q

i overall water use, regardless of the source;
% RedUCtlon ¢§’ increasing use of tec%molo that t
fz? g gy that uses water

Efficiency ® more efficiently; recycling and reusing water,
shifting from the use of potable water to non-
potable sources as much as possible; and
minimizing interbasin transfers of any type of
water, potable or non-potable, so that a Net
Zero Water installation recharges as much
water back into the aquifer as it withdraws.

Contribute to the Army Campaign Plan’s water security Major Objective
Reduce freshwater demand through water efficiency and conservation
Access/develop alternate water sources to offset freshwater demand
Develop water-efficient green infrastructure

U.S. ARMY
Implement low-impact development to manage storm water T
9 v



Example of Site-Specific Custom g::g 0 @
Tallored Net Zero Water Definition

This is an example of how one Army Net Zero Water pilot installation (Fort Riley)
modified the Army’s Net Zero Water definition to custom fit their own.

Net Zero Water

Army Definition: A Net Zero Water Installation 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 and quality over the
course of a year.

Fort Riley Definition: By FY2020, Fort Riley will limit the consumption of freshwater
resources and return water back to the regional watershed so as not to deplete the
groundwater and surface water resources of the region in quantity and quality over the
course of a year.

Note this was copied from a brief prepared by the installation prior to the official U.S. ARMY
issuance of the Army's 28 January 2014 Net Zero Installations Directive. w‘ 3y
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Implementation Framework

LO0®

N

Initiate

Identify and Engage Key Stakeholders

Set Goals to Meet Priorities
Establish Scope of Net Zero Activities

Implement
BMPs

3 Implement

Engage Activity Owners

~_Implement Projects
Monitor and Document Results

Evaluate Current Resource Use

N

Water Balance

Identify Opportunities and Needs

evelop and Evaluate Net Zero Actions

11

Prioritize Net Zero Actions
Validate Plan

Evaluate
Opportunities
and Create a Plan



PNNL's Water Balance and IO ®
Roadmap Programmatic Summary

Water Balances and Roadmaps (Plans) developed for
each Net Zero Water Pilot Installations:

= Camp Rilea

= [ort Bliss

= [ort Buchanan
= Fort Carson

Water Balance:

Quantifies water use at the
equipment level

and identifies key areas to
target for water reduction
and efficiency improvements

12

= Aberdeen Proving Ground
= Fort Riley

= Joint Base Lewis-McChord
= Tobyhanna Army Depot

Net Zero Water Plan:
|dentifies water conservation
measures and performs a life-
cycle cost analysis for each to
guide decision-making.

U.S. ARMY A
\ i R4
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Water Balance Approach

Collect water Audit
supply data buildings

Barracks

Central Plants

Family Housing

Motor Pools

Dining

Recreation/Gymnasiums

Office Buildings

Landscape/Irrigation

U.S. ARMY (Y
SKC
iy A
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o®

Water Balance Approach

Barracks

Central Plants

Family Housing

Gather typical Extrapolate
water use data to Motor Pools
data building stock
Dining

end-use

water use by ===

Compare to
total supply

14

Recreation/Gymnasiums

Office Buildings

Landscape/Irrigation

U.S. ARMY

A\l B4
0
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Net Zero — Water Balance

LO®

Misc. & - . . y
UsseourtaUiase Tobyhanna Potable Water Distribution System - ety g
19,080 Kgal 95,480 Kgal C)

v

l‘g’l

Industrial
Processes

22,730 Kgnl

Domestic Dining/Kitchen
Plumbing Equipmant

17.680 Kgal 7.010Kgal

Y

WIWTP Potable

Water Usage
4,470 Kgal
Y Y v
Potential
RCW =5 wwTP 10,000
58,800 Kqgal g < < < < < q
8,000 A

Local Water Shad (Creok Bads)

EERERE

6,000 -
4,000 A

As shown here
Tobyhanna’s annual water

usage varies by season 2,000 -

r

Leaks/Losses

1,910Kgal

t% )%

4

Results of Tobyhanna’s
water balance is
depicted here as a
water flow diagram of
it’s potable water
distribution system,
illustrating major water
uses and ultimate
discharge of each use

M Misc. & Unnaccounted

W Leak/Loss

W Other Uses

W AMC Usage

B WWTP Usage

M Kitchen Equipment/Usage

B Domestic Plumbing

M Industrial Processes & Steam
Generation

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep




Water Roadmaps or Plans

LO®

Water Balance

O Identify largest end-users Example Installation Water Use Profile

U Set priorities
Water Efficiency Opportunities

O Perform Life Cycle Costs (LCC)
analysis on measures
O Rank order projects
d Include technology and
behavioral changes needed
Roadmap Workshop

O Collaborate with site

O Set priorities

Q Identify funding

O Determine acquisition strategy

Roadmap and Master Planning

Gallons Used

O Finalize strategy
Q Incorporate into master

planning
16

120000 -

105000

90000 -

75000

60000

45000

30000

15000

O Alternative Water Resources
B Gray Water Reuse

B Traditional Water Usage

il

2011 2012 2013 2014 2015
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Plan (Roadmap) Process EO®

Water Roadmap
Workshop with
Installation Staff

Planning Meeting with
Key Installation Staff

Draft Plan

R (Roadmap)

Installation Installation
review review &
comment

Establish Water

Balance Preliminary

Project List

Installation review

Water Balance

and comment [ Characterize Water %
Supply, :
Consumption, and ProlecF . Final Plan
Outflows Opportunities

(Roadmap)

17



Water Scoring Activity - PNNL

Camp Rilea NZW Evaluation Score Sheet

Irrigation
Kitchen

Plumbing
Fixtures

Evaluator: Weight

Water Supply and/or Consum ption Impacts 25%

1 3 1
51. Does the project have a significant reduction on potable water use? ! i )
i

______________________________________________________________________________ o . . y
A Participant’s at
]

53.D th ject i d water behavior by installati 1

_Persoc:fe”epm_]ec encourage improved water use behavior by ins ation E ' i the Camp Rllea

S4. Does the project continue to perform at its initial level without significant

degradation over time? i i i Water Balan Ce

55. Does the project substitute alternative sources of non-potable water for
potable water?

Mission Risk Reduction 15% and Roadmap

MR1. Does the project diversify water supply sources, thereby increasing water

Al N i Workshop used
e e o= R :----4--------L this questionnaire

MR3. Will the project help ensure successful mission activities in the face of an
unforeseen water emergency?

Cost Implications 35% tO Score and rank
B L e e | ¢ . pote nti al p rOj eCtS

CZ. Does the project reduce the need for maintenance or major overhauls?

C3. Does the project reduce the need for human (operational) oversight?

Implementation Risk 25%

IR1. Can the project be implemented with alternative funding sources
(ESPC/UESC)?

IRZ. Can the project be implemented with SREM funding within the installations
budget constraints?

IR3. Will the project likely be implemented when needed, given funding and
other uncertainties?

e -

U.S. ARMY

* Score based on the following system: W

Very Strongly/Certainly 10 Marginally/Possibly 2 ‘ i '
Significantly/Highly Likely T Mo Impact o \w /

Moderately/Likely 5 Mot Applicable MA v




Water Scoring Activity - NDCEE

LO®

Water
) Mgalfyr water use reduction)/ibaseline Mgal,/yr water
RefID Net Zero Action (Mealfy 4 eally
Lse)
Level Calc Comment

30w Replace existing systems, such as bathroom fixtures, air handling units, Less than T

irrigation controls with EPA WaterSense approved equipment 1% |

Acquire lower water-using systems (tactical and non-tactical): toilets and
20W bulk purchase, composting toilets, and water-efficient wash-racks; base Less than T

camps could be test locations for systems that could possibly be deployed to 1% |

conserve and recapture water (implement policy/procedure)

Irrigati des, land i i i ther land 0= hased S Table 6.1 in PNNL
gqy |Irigation upgra_ es, landscape conversion, xeriscaping, other landscape Impact <|| 13.248% ased on Summary Table 8.1 in

water conservation measures Roadmap
W Reclaim gray water from showers, dining facilities, and sinks and reuse in 979%

toilets or landscaping in accordance with applicable laws and regulations
13w Captljlre lost water,-’rejl:hrect water to other uses and reuse water where -

possible and economical

ESPC #7 Includes purple pipe for the parade grounds and ball fields to us 19 <=

) = _p _— . E S Appendix E in PNMNL Roadmap,

44W  |reclaimed water available from EPWU. &lso includes irrigation system Impact < | 1.470% roiects 56 459

improvements and xeriscaping. 10% prol

Example of Water Scoring Activity. The drop down m/enu is depicted for NZA
41W. The user selects arange from this menu and this automatically assigns w ﬁ
the score as well as the color coding.

19



Example — Water Use Projections €5 © &

9,000 -+

— 0%
8,000 -
— 10%

7,000 - 20%
6,000 30%
5,000 40%
Water Use Rzgrccet_notn
ucti
(kgal) 50%
4,000 ’
60%
3,000
70%
2,000
80%
1,000 0
- I T T T T T T T T 100%

FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20

B Admin Plumbing M Barracks & Lodging Indoor m Other Indoor Uses

M Industrial Uses M Potable Irrigation M Distribution Losses
Of note is that while water use is decreased, Camp Rilea does not achieve Net w ﬁ
Zero Water in 2020 through conservation measures alone. Net Zero also requires Ny

Camp Rilea to find avenues for both reclaimed water and direct potable reuse. ¥



PNNL's Pilot Summaries LO®

Potable Water Use Intensity (gal/sq. ft.): Fy07(baseline) FY12(current) FY20(target) FY20(projected)

ﬂ 63 46 3 3o

Where is Aberdeen Proving Ground nowT
+ Predominant water uses: domestic plumbing is 25% of total; industrial process is 22% of total

Where is Aberdeen Proving Ground headed?
« Net Zero water objective: Pursue water efficiency projects and alternative water resources to achieve a 26% reduction of
potable water use by F¥ 2015 and a 52% reduction by FY 2020

How will Aberdeen Proving Ground get there?
« Reclaim water from Canal Creek groundwater treatment plant and pursue other sources of alternative water

23 18 1 10

Where is Camp Rilea now?
= Predominant water uses: domestic plumbing is $9% of total; kitchen and laundry equipment is 22% of total

Where is Camp Rilea headed?

= Net Zero water objective: Limit the consumption of potable water and return treated water to the local aguifer via
infltration basins in the same quantity that is pumped over the course of a year

How will Camp Rilea get there?

- Implement LCC-effective WCMs; note that Camp Rilea has already met the core Net Zero water objective by returning
the same volume of water as is pumped from the local aguifer

= [ ¥ T — IR U.S. ARMY
B Plumbing E migatior E Losses g dustria W
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PNNL's Pilot Summaries LO®

Potable Water Use Intensity (gal/sq. ft.): FY07(baseline) FY12(current) FY20(target) FY20(projected)

Te :\._'_'

= T 124 o2 62" FEL

Where is Fort Bliss now?
+ Predominant water uses: irrigation is 46% of total; domestic plumbing is 18% of total

Where is Fort Bliss headed?
+« Net Zero water objective: Offset freshwater withdrawals from the Hueco Bolson aguifer by using reclaimed wastewater

for a percentage of irrigation needs and implement water conservation measures

How will Fort Bliss get there?
« Use reclaimed water for irrigation of the Sunrise and Sunset Golf Courses

115 43 Lt 16

= Where is Fort Buchanan now?

= « Predominant water uses: unknown water uses are 43% of total; domestic plumbing is 24% of total; distribution system losses
= are 18% of total

E Where is Fort Buchanan headed?

= « Net Zero water objective: Reduce potable water consumption volumetrically by 60% and become a self-sufficient system

=) whereby water is produced and treated on-site and returned to the local aquifer

How will Fort Buchanan get there?
» Upgrade the distribution system infrastructure to limit losses; produce potable water and treat wastewater on-site

& rumting (G imigation Y Lose PN incustria w

22 Yy (@D




PNNL'’s Pilot Summaries MHO®

Potable Water Use Intensity (gal/sq. ft.): Fy07(baseline) FY12(current) FY20(target) FY20(projected)

53 55 7 25

Where is Fort Carson now?
* Predominant water uses: irrigation is 56% of total; domestic plumbing is 27% of total

Where is Fort Carson headed?
+ Net Zero water objective: Reclaim water through the on-site WWTP eqgual to or greater than the amount of potable water
supplied to the site over the course of a year

How will Fort Carson get there?
- Implement direct potable reuse to maximize use of reclaimed wastewater during non-irrigation months

Where is Fort Riley now?
= Predominant water uses: domestic plumbing is 36% of total; irmigation is 10% of total

Where is Fort Riley headed?
= Net Zero water objective: Limit the consumption of freshwater resources and refurn treated wastewater to the Kansas-Lower
Republican basin in the same quantity that is withdrown for pofable water production over the course of the year

How will Fort Riley get there?
« Implemnent WCMs and use reclaimed wastewater for irrigation and other non-potable uses in the Custer Hill area

W Pumbing S [y - dustria U.S. ARMY
Elmt . Er_; " nJ i m st W *
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PNNL's Pilot Summaries LO®

Potable Water Use Intensity (gal/sq. ft.): FY07(baseline) FY12(current) FY20(target) FY20(projected)

74 &0 m 487

Where is Joint Base Lewis-McChord now?
+ Predominant water uses: domestic plumbing is 33% of total; unknown water uses are 27% of tofal

Where is Joint Base Lewis-McChord headed?
= Net Zero water objective: Limit the consumption of freshwater resources and reclaim wastewater effluent so that there is no

discharge from the WWTP to the Puget Sound

How will Joint Base Lewis-McChord get there?
« Implement indirect and direct potable reuse to maximize the use of reclaimed water from the WWTP

Where is Tobyhanna Army Depot now?
* Predominant water uses: industrial processes is 34% of total; domestic plumbing is 199 of fotal

Where is Tobyhanna Army Depot headed?
« Net Zero water objective: Limit the consumption of freshwater resources and refurn treated wastewater to the Hummiler Run
watershed in the same guantity that is pumped from groundwater wells for pofable water production over the course of the year

How will Tobyhanna Army Depot get there?
» Litilize reclaimed water for WWTP applications; note that Tobyhanna Army Depot has already met the core Net Zero water
objective by returning as much water o the local watershed as is pumped from the local groundwater source
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PNNL’s Water Balance and Roadma

Report — Example Fort Buchanan
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Fort Buchanan

Background

LL 5. Army Garrison, Fort Buchanan covers 746 acres in
metropolitan San Juan, Puerto Rico. Established in 1923,
Fort Buchanan is an Army Reserve site known as the
Sentinel of the Caribbean. Currently, Fort Buchanan's
potable water is supplied by Puerto Rico Agueduct and
Sewer Authority (PRASA). Fort Buchanan discharges all
of its wastewater to PRASA

Fort Buchanan lies in 2 vulnerable region for water
scarcity considering sedimentzation of reservoirs,
growing regional population, increasing demand due to
climate change, and infrastructure leaks.

Water Balance

Fort Buchanan consumes potable water in end-usas
such as plumbing fictures and commerdial kitchen
equipment in barracks, farmily housing, schools,

and administration buildings aaoss the installation.
However, the water balance revealad that the
predominant water use at Fort Buchanan is distribution
system kosses and "unknown” water use (Figure 41)
Unknown water use is unaccountad for water that
cannot be attributed to specific end-uses investigated
during the water balance assessment. The high level
of unknown water use is likely due to a higher-than-
expected loss rate in Fort Buchanan's distribution
system and meter inaccuracy. ILA water B consumed at
Fort Buchanan in irigation at the goif course through

a recently installed non-potable well. Approximately 1
Mgal is used annually.

Roadmap

Throwgh the roadmap process, Fort Buchanan
developed a conceptual framework for achigving Met
Ziero water, This concept transitions Fort Buchanan toa

http://www.asaie.army.mil/Public/ES/netzero/docs/NZW %2

OProgrammatic%20Summary-FINAL-10-30-13.pdf
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Figure 4.1 Fort Buchanan Annual Water Use Breakout

self-sufficient system whereby the majority of potable
and non-potable water will be produced on-site from
local groundwater resources and wastewater will be
treated on-site and infiltrated back to the groundwater
through infiitration basins (Figure 4.2).

To reduce its demand for potable water, Fort Buchanan
s implementing several water efficiency projects
through its ESPC, including high effidency plumbing
fixtures and rainwater harvesting for flushing toilets
and urinaks, with a total savings of 10 Mgal annually.
Therefore, the roadmap assessment foouses on
reducing distribution systemn losses, which were
identified in the water balance.

Three options for distribution system improvemants
were analyzed as part of the roadmap including T}
replacemant of the entire distribution systarm; 2) annual
leak detection surveys and repair; and 3) implementing
a continuous leak monitoring program. The first option
is @ wholesale replacement of the potable water
distribution systemn. Fort Buchanan has documented
frequent repairs of the distribution system, indicating
that the infrastructura is in disrepair and may need a

U.S. ARMY
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PNNL's Water Balance and Roadmap (o, @
Report — Example Fort Buchanan (con%

Army Net Zero Water Balance and Aoadmap Programmatic Summary

Fgure 4.2 Fort Bucharan’s Proposed Net Zeen Water Concept

compeehensive replacament. In addition fo distibution
replacement, the roadmap also assessed the kess
agoressive option of ongoing leak monttong. T
distinct stratagles were Invastigated: leak datection
using comventional baak surveys and leak monitoring
using a network of leak nolse boggess (LNLsk The
corventional lesk detection survey uses aooustic
equipmeant to manually Isten for leaks at exposad parts
of the distribution systam. The survay b5 typically a ome-
time event prosiding a snapshot of system leaks. An
alternative to comventional leak detection surveys s keak
monoeing, which usas & network of LNLs deploved In
a qrid around a section of the distribution system. The
loggers ksten for leak sounds at programamed Intenvaks
(g, at night} and record the sound data. Software
analyzes the data to determine whether the LNLs are
detecting leaks.

An LCC aratysk was performeed to peovide Fort
Buchanan with an economic indcator for the three
options (Table 4.1) The analysts found that leak
detection s very oost-affective, wheneas distibution
systesm replacernant is not. A feasibility study of the:
ditribution systermn will be neaded to determine the
extent to which ine replacement i needed. The study
should determine the cument condition and identsfy
targeted aneas for replacement versus sehabilitation
Mote that large Infrastructure replacament projects czn
be funded throwsh milltary construction funds that do
not require the project 1o be LOCeffective.

As part of the madmap, a plan was developed to
formulste options for Fort Buchanan to achieve the
Nat Zaro water objective, which Includes distribution
systesm Improwvemaenits, eficent plumbing fituras,

Tabde 4.1 Cistribution Systemn Improvemnents LOC Anafysis Results

Newr Distribution System i1 264,400
Annual Lesk Detection Sureey 1} 105,200
Leak Monitaring a 105,200

ralrevater harvasting, and offsetting potable
usa with non-potable well water for golf course
Irmigation. These projacts achieva an Impressive
watar reduction of approdmately 34 Mogal
annually through FY 2020 (Figure 43).

Fort Buchanan's FY 2007 WL baseline was 115
galsgft. For Buchanan's current WUl Is 48 gal’

sqft, which 15 alreachy well head of the WU g
reduction goal of 58 galésgft. If the planned

actiitles and recammended WCMs ane

Imiplarmented, Fort Buchanan will furthes reduce 10
It= WU to approsdmately 16 galsgft. In addition a
to meeting the potable WU reduction goal,

Fort Buchanan should also strive to meet the ILA water
reduction goal of 40% by FY 2020, redwdng the goif
course Irrigation from an FY 20013 basedine of 1,060 kgal

to less than 636 kgal by FY 2000

Roadmap Progress

Fort Buchanan has implementad high efficiency
plumbing retrofits instzlation-wada throwgh Iks ESPC
In addition, Fort Buchanan has already transtioned
from purchased potable wabar to on-she non-potable
groundiwates to irigate the goff course. Pursuing
ralrvater harvasting for flushing toflets and winaks

11,520,000 B3 05 -6,081500
ERA00 T 53 1,036,800
100000 2 128 1175400

. Dviriastins e Losn
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. Flumbing s
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Figure 4.3 Fort Buchanan Projected Water Use

alomg with potable wells through s ESPC will offset the
amournt of potable water purchased from PRASA. Fort
Buwchanan & warking with the Ammy Corps of Engineers
to devalop a comprahanshe Mydraulic modeld of it
distribution systern to help formulate a strategic plan
for rechudng losses In the system. Faasibility studies

are belng conducted fo Investigate whether a WWTF
«can be bullt on-site. The treated water from the WWTP
could be sent to rapid Infiltration basins to racharge

the aquier.



Life-Cycle Cost Effectiveness of
Water Conservation Measures 523 e @

$ High efficiency faucets and showerheads - very good

List of

$ High efficiency toilets and urinals — poor common water
conservation

$ Efficient irrigation and native landscaping — marginal to poor measures and
. : typical life-

$ Industrial process improvements — good cycle cost
$ Leak detection and repair — good to very good effectiveness
as determined

$ Efficient kitchen equipment — marginal to good through

, ) PNNLs study
$ Medical and laboratory equipment retrofits — good to very good

o= 0
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The Cost of Water EIO®

= Low cost of water = Longer time to payback
= Double charged for incoming and outgoing

= Army owned WWTP — true cost of water =

water/sewer rates

It may be beneficial to bundle water

projects with energy projects to make them

more economically appealing. U.S. ARMY .
iy
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Project Implementation LO®
Funding Strategies

Energy Conservation Investment Program (ECIP)
Energy Savings Performance Contracts (ESPC)
Performance-Based Service Contracting (PBSC) for

Leak Detection and Repair _
Susta  Restorat ’ Saving Water =
stalinment, rRestoration an -
e ! Saving Energy

Modernization (SRM)

Utilities Privatization Contract

Bundle water and energy projects %g f
- : : . : : . ¥ B4

Additional information can be found on the FEMP Financing Mechanisms website: ¥

www.femp.energy.gov/financing/mechanisms.html v




FEMP’s Water Efficiency BMPs LO®

The BMPs developed for E.O. 13423 continue to help Federal
agencies achieve the water efficiency goals of E.O. 13514.

= BMP #1 - Water Management Planning

= BMP #2 - Information and Education Programs
= BMP #3 - Distribution System Audits, Leak

Detection, and Repair

= BMP #4 - Water-Efficient Landscaping http:/energy.gov/eere/fempl/federal-water-

N e efficiency-best-management-practices
= BMP #5 - Water-Efficient Irrigation
= BMP #6 - Toilets and Urinals
= BMP #7 - Faucets and Showerheads

http://www.epa.gov/watersense/commercial/federal agencies.html

= BY
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FEMP’s Water Efficiency BMPs Confy O ®

The BMPs developed for E.O. 13423 continue to help Federal agencies
achieve the water efficiency goals of E.O. 13514,

BMP #8 - Boiler/Steam Systems

BMP #9 - Single-Pass Cooling Equipment
BMP #10 - Cooling Tower Management
BMP #11 - Commercial Kitchen Equipment

http://enerqgy.qov/eere/femp/federal-water-

efficiency-best-management-practices

BMP #12 - Laboratory/Medical Equipment
BMP #13 - Other Water Intensive Processes
BMP #14 - Alternate Water Sources

NEXT SLIDE — A SNAPSHOT OF BMP#3

http://www.epa.gov/watersense/commercial/federal _agencies.html  ys. army
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Snapshot of FEMP’s BMP #3 MHO®

Distribution, System Audits, Leak
Detection, and Repair

A Leak Detection
- Quantify system Survey -Repair ]
r

losses

*Target leak
detection and repai

«|dentifies leaks *Retrofit

*Pinpoints exact Reduced Water
location Losses

A Distribution J
System Audit \_ \_

» Reduced water losses
» Reduced operating costs
» |ncreased knowledge of the distribution system

» Reduced property damage

. N U.S. ARMY
= |mproved justification for water management \ £ T4 *
XAy
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"EMP’s BMP #3 Continued LO®

Distribution, System Audits, Leak

Detection, and Repair

«|dentifies leaks

*Pinpoints exact
location

*Target leak detectio
and repair

A Leak Detection
CQuantify system ( Survey (.
losses
n

A Distribution
System Audit \_ \_

N

Reduced water losses
» Reduced operating costs
» |ncreased knowledge of the distribution system
» Reduced property damage

= |mproved justification for water management

33



"EMP’s BMP #3 Continued LO®

Distribution, System Audits, Leak
Detection, and Repair

\ (-Repair 1

«Identifies leaks *Retrofit

*Pinpoints exact Reduced Water
location Losses

. J

Operations and
= Reduced operating costs Maintenance

= Reduced water losses

» |ncreased knowledge of the distribution system

» Reduced property damage

= |mproved justification for water management W“-s- ARMY ﬁ
XAy

34 Y (@@



Internal and External Collaboration HO®

= Share and document lessons learned = Local and regional authorities
= Build cross-functional Net Zero teams = Federal Government
= Assist each other with = Public-private partnerships

challenges

EPA

United States
Environmental Protection

Agency

= Conduct monthly calls and

periodic progress meetings == =

GSA

o= O



Net Zero Water — Fort Riley

Membrane Bio-reactor Waste Water
Treatment Technology

e U.S. ARMY
v *
United States W
Environmental Protection AN B 4
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Sustainable JBLM - the Net Zero Brand ) © &

Joint Base Lewis-McChord is committed to supporting a strong national defense, securing the integrity of our SUSTAINABLE JBLM

natural and cultural heritage, and conserving our natural resources for tomorrow’s generations, while seeking choices that
enhance our neighboring communities’ abilities to have a productive future. NET TERO <ENERGY - WASTE  LAND - AIR - WATER

Joint Base Lewis-McChord

SUSTAINABLE JBLM

NET ZERO ENERGY+WASTE+LAND«AIR+WATER

ENERGY
Energy Achieve a secured Water resources Achieve
net-zero energy installation by — 4 SR a secured net-zero water
2020. xe SN i installation by 2020.
‘., WASTE f‘m *
Products & materials Air guality Reduce
Achieve a net-zero waste Ner Zeno Installation source and
installation by 2020, LAND non-tactical motor vehicle
air emissions 85% by 2025.
Sustainable community
Create sustainable neighborhoods
for a livable JBLM community that
enhances the Puget Sound Reglon,

Sustainable training lands Maintain the ability of JBLM to meet its current and
future military missions without compromising the integrity of natural and cultural

resources, both on the installation and regionally. Assist in the recovery of all listed and
candidate federal spacies in the South Puget Sound region. U.S. ARMY
Xy
N
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The Commanders’ Pledge

OO®

.

SESTAINABLE JBLM
Commander's Net Zero Pledge

As recognized by the Amiy Net Zero program, today’s fighting force must manage resources to
reduce waste and inefficency. Doing so enhances mission capability and resource secunty,
maxmizes budgets and improves refationships with local communities. |,

Commander of therefore commit myself and my unit to uphold
the principals of Net Zero Energy. Waste, Land, Air and Water by meeting the following actons:

Net Zero Energy
* Develop unit energy program
* Appoint personnel 1o monitor energy consumplion
* Perform end-of-day checks

Net Zero Waste
* Promecte recycling and woaste reduction
+ Comply with sustainable acquisiton requirements in procurement practces

Net Zero Land
* Designate personnel to manage unit actions while in training areas to ensure no
unauthonzed entry into or damage 10 a restncted area

Net Zero Air
* Appont personnel to monitor the unit Commute Trip Reducon program
* Prevent all illegal open bumng

Net Zero Water
* Estabksh an individual to montor water use and water conservation actons
* Promote actons which preserve and protect water resources on JBLM

To meet these actions | will

* Direct incividuals in my organization to receive JBLM's Net Zero training and
cirry out the actions described herein

* Ensure appointed personned receive training as descnbed in the award cntena

*  Monitor my unit's level of participation with the Net Zero Award program

* Personally communicate the importance of presenang resources in all five areas
of Net Zero to personnel under my supenasion; | will make this Net Zero pledge
my personal responsibility and official duty proaty

* Ensure my unit displays Net Zero posters, brechures and special
announcements prominently inside all facilitiés occupied by my organization

* Ensure my unit will engage in this competition fairly and follow the competiton
rules

Signed: Date:

Contesre2

Entry into JBLM’s semi-annual Net Zero
Contest starts with a “Commander’s
Pledge” that commits units to

Net Zero concepts.

First prize

is $7500!

The JBLM NZ Award competition:

* Promotes sustainability by
engaging military units in a
friendly competition among
peer groups

= Encourages military units to act
sustainably

* |nspires military personnel to
achieve excellence
In resource U.S. ARMY
conservation ‘F{? *

e U.S.ARMY



Best Practices — Water

* Maximize the use of xeriscaping

O Turf irrigation is one of the most
common water demands at Army
Installations

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

= |mplement leak detection on the
potable water distribution
system

O Tobyhanna implemented an
aggressive metering and leak
detection program resulting in us

ogr . ARMY
38% reduction in water use A
iy

intensity 39 v
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Best Practices — Water (cont.)

= Maximize water recycling

U Matching water quality to intended
use

= [nstall purple pipe

U Separating reclaimed water via
Installation of purple pipe system

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

= Maximize use of alternate water
sources

O Collect and use rain water for
industrial cooling tower

Alternative water source

U.S. ARMY
Q Capturing stormwater for use in W
irrigation 40




Lesson’s Learned IO ®

Defining Net Zero Water

Master Planning m

Funding or Data | Purple Pipes

Q i

|Integration
U.S. ARMY
Nexus with Energy ‘f?

41 Y (D

Knowledge

Installation Command

Water Security



Lesson’s Learned HO®

Defining Net Zero Water

ﬁ Installation Command

\
\
\
\

|
\

Master Planning

Funding or Data | Purple Pipes

'Resources I

Water Security

Ilntegration

U.S. ARMY
Nexus with Energy W‘ i ﬁ
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Questions?

Army Sustainability Report 2012
http://usarmy.vo.linwd.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

http://datacenter.leamagroup.com/sirra/

http://acwc.sdp.sirsi.net/client/search/assgi/1034140




Net Zero Water Module

Slide 1: | am Kristine Kingery. | work in the Army Secretariat in the Office of the Assistant Secretary
of the Army for Installations, Energy and Environment. | am the Director of Army Sustainability Policy
and the Army lead for the Net Zero Installation Initiative. Thank you for tuning in to Session 4 of the

Net Zero online training.

Slide 2: This is Module #4 —Net Zero Water. This slide lists the topics that will be covered during this

session.

First I'll go over the objectives of this training and what will be accomplished — and basically, what you

should know by the end of this session.

We'll cover the driving forces behind Net Zero Water: And when we talk about drivers, we’re not just
taking about the regulatory drivers such as the policies, regulations, and goals set forth in Presidential
Orders, Congressional Acts, DoD Directives and Strategic Sustainability Performance Plans, or
Headquarters Department of the Army policy memorandums, Army Regulations, and associated
Plans (for example the Army Campaign Plan). We are also going to look at forces that drive the Net
Zero goals including the physical and environmental limitations that are or can potentially be a threat
to continuity of operations and missions at Army installations — such as drought and extreme weather
events, water scarcity or threats to water security such as contamination or Climate change. The
complexities of this other set of drivers — particularly climate change — are outside the focus of this

training module, but will be summarized, briefly.

| discussed the Net Zero hierarchy in detail in the 1% and 2" module and revisited the Net Zero
Energy hierarchy in Module #3 — Net Zero Energy. For this session | will revisit the hierarchy, also
referred to as an inverted triangle that represents the Army’s priority of approaches to Net Zero
Water.

We'll ‘re-review’ the Army’s Net Zero Pilot Installation Initiative specific to the Net Zero Water Pilots
and provide an overview of what these Net Zero Water pilots have accomplished and what we have

learned through their activities of three plus years of being a Net Zero Water pilot.

We'll explore the Federal Energy Management Program and EPA’s WaterSense Program related to

best management practices (BMPs) and take a look at a snapshot at one of them.

Module #4 Net Zero Water



And finally, information and guidance will be provided on processes, programs and procedures
related to Net Zero Water that have been determined to be a “Best Practice” at Army installations,

stellar examples, challenges identified or “Lessons Learned’ and potential sources of funding.
Ok now let’s talk about why you're here.
Slide 3: Learning Objectives:

The objective of this training is to present relevant information you can use to support your installation

in its pursuit of Net Zero Water.
By the end of this session you should:

1. Understand how the Army’s Net Zero Water Definition supports our efforts to meet and/or exceed

mandates, regulations, and goals.

2. Understand how water issues impact Army installations and how managing water resources
sustainably is a mission enabler in that it ensures the Army will have the water it needs to train and

operate today and in the future.

3. Delve into the concepts, data and resources required to develop a water balance or baseline,

develop a plan, and assess water security.

4. Identify the resources available to determine what might work at your installation. Review the
basics of funding and contract mechanisms available for implementing energy projects at your

installation

Now let’s review what's driving the Net Zero initiative in terms of requlatory drivers and mission

impact drivers. Regulatory drivers motivate actions taken to comply with requirements which are

relatively straight-forward and involve tangible numerical metrics. Mission impact drivers motivate

actions taken towards Net Zero to mitigate risk to an installation’s mission — usually related to natural

disasters potential impact, water security, drought, water scarcity and climate change.
Slide 4: Drivers; Regulatory.

This table lists some of the more significant mandates that drive Net Zero Water. I'll discuss a few of

them and pause here to give you a chance to read the table.

Pause

Module #4 Net Zero Water



Beginning in the late 1990s the federal government demonstrated their commitment to sustainability —
as the Environmental Orders issued during this time addressed waste reduction, recycled content
purchasing, and energy efficiency. The Energy Policy Act of 1992 and Executive Order 13123,
among others, required that federal agencies address sustainable design comprehensively,
including energy efficiency, efficient use of water, waste reduction, sustainable site planning, and

indoor environmental quality.

EO 13123 Greening the Government through Efficient Energy Management required installations_to

develop water management plans and specifically called for the federal government to step up and
lead the way towards improved energy management. The federal agencies did and continue to do so
(especially the Army). EO 13123 was the first of its kind and eventually other legislation was enacted
that reinforced EO 13123 and took the principles of sustainability further and strengthening water

conservation requirements.

Today, EPAct 2005, the Energy Independence and Security Act of 2007, EO 13423, and EO 13514
require Federal agencies to achieve water reduction targets, improve water efficiency and improve
water security. This set of legislation, among other requirements, directs Army installations to
incorporate best management practices developed and published by the Federal Energy
Management Program (FEMP) to help them achieve water efficiency goals. EPA collaborates with

FEMP in updating these BMPs through their WaterSense Program to account for the ever-changing

requirements, water use patterns and advancing technologies.

EO 13423 Strengthening Federal Environmental, Energy, and Transportation Management and EO
13514 Federal Leadership in Environmental, Energy, and Economic Performance set specific potable
water intensity reduction requirements. EO 13514 added requirements for reducing industrial,
landscaping, and agricultural (ILA) (nonpotable) water consumption. The Army continues to be
ahead of schedule for potable water intensity reduction. The FY 2013 potable water intensity
reduction is 26.6 percent compared to the FY 2007 baseline, which is 14.6 percent ahead of the

FY 2013 goal path and already exceeds the FY 2020 goal of a 26 percent reduction.

Next we'll review Net Zero drivers that stem from threats to mission continuation such as water
scarcity and climate change. We'll start with what the 2010 and 2014 Quadrennial Reviews said

about climate change

Module #4 Net Zero Water



Slide 5: Drivers: Climate Change

The 2010 Quadrennial Defense Review concluded that climate change will affect DoD specifically:
(2) it will shape the operating environment, roles, and missions that DoD will undertake; (2) extreme
weather events may lead to increased demands for defense support to civil authorities for
humanitarian assistance or disaster response both within the United States and outside.

The 2014 QDR reported that climate change poses another significant challenge for the United States
and the world at large. As greenhouse gas emissions increase, sea levels are rising, average global
temperatures are increasing, and severe weather patterns are accelerating. These changes in
weather patterns may exacerbate water scarcity and coupled with other global dynamics can
potentially devastate homes, land, and infrastructure.

The 2014 QDR brought forth plans to address and “evaluate potential effects of climate change on
our missions and operational resiliency, develop and implement adaptation plans, and collaborate

with our allies and partners through climate-related initiatives”.

Now | will briefly review research findings from the RAND Corporation’s “Key Trends That Will Shape

Army Installations of Tomorrow” 2013 conducted under contract for the Army’s Office of Assistant

Chief of Staff for Installation Management (OACSIM) to examine how external trends might affect

Army installations out to the year 2025.

Slide 6: Climate Change.

According to the RAND report, Army installations are likely to experience the impacts of climate
change such as declining water supply, flooding, increased uncertainty and wider fluctuations in
temperatures, changes in habitat, and subsequent changes to the installation training environment.
For instance, installations with part of their property along the coastline or at sea level, like Aberdeen
Proving Ground, may need to prepare for potential sea level rise. Climate change will also affect the
Army's water supply, especially in the southwest and southeast. Installations, such as Fort
Huachuca, may need to prepare and plan for extended drought conditions. This, in conjunction with
fluctuating temperatures and loss of habitat may cause the loss of natural vegetation, which in turn

could affect installations’ training environments.

Module #4 Net Zero Water



In 2008, the National Intelligence Council (NIC) indicated that more than 30 U.S. military installations
were already facing elevated levels of risk from rising sea levels. The potential impacts of climate

change pose a significant threat that could affect DoD’s operational readiness and training.

For more information on this topic, | encourage you to read the Construction Engineering Research
Laboratory (CERL) and the US Army Engineer Research and Development Center (ERDC) report
which presents the results of a study they conducted on the potential effects of climate change and
water scarcity at ten (10) Army installations available on the Army Environmental Policy Institute’s

website http://www.aepi.army.mil/ Water Sustainability Assessment for Ten Army Installations.

We continue this discussion with the next slide that explores how the Army is defining water security
and key issues.

Slide 7: Water Security

The “Army Water Security Strategy’ also available on the Army Environmental Policy Institute’s
(AEPI) website is the first study completed on Army water security management and was developed
to define water security and identify key issues on which Army leadership should focus to ensure that

the Army has enough water of suitable quality for the foreseeable future.

The slide contains the definition of water security and the six key issues that are the conceptual

framework for achieving water security

= Sources: Monitoring and protecting the quantity and quality of natural, raw water available to the
region in cooperation with state and local officials and with private conservation organizations.

=  Supply: Identifying Army’s current and future water requirements; working with water suppliers to
ensure that shared water resources can meet the needs of the Army and other consumers; sizing
Army water systems to meet future demands.

= Sustainable Practices: Implementing sustainable water programs such as Net Zero Water use
efficiency concepts and implementing water conservation, recycling, and reuse programs. These
practices should be tailored to the specific conditions and capabilities of individual Army
installations.

= Survivability: Preventing and recovering from water supply disruption or contamination; preparing
water supply contingency plans for droughts or power failures; establishing backup water supply
sources and agreements; timely budgeting of Sustainment, Restoration and Modernization (SRM)

and Military Construction (MILCON) funds to repair or replace deteriorated water systems.

Module #4 Net Zero Water



= Sponsorship: Identification and alignment of Army water management responsibilities; ensuring
that specific organizations are assigned clearly-defined roles for managing all aspects of Army
water programs including water source protection, planning future water requirements, timely
funding of new water projects, defense of Army water rights, physical security and contingency
planning, utility privatization and procurement issues, and stakeholder engagement programs.

= Stakeholders: Constructive, ongoing engagement with local, regional, and state-level public and
private water stakeholders; promoting collaborative efforts to protect water sources and to use
shared water supplies on a sustainable basis; informing public decision makers and regulators of
Army’s current and future water requirements; working to publicize Army’s water requirements.

A key point raised in this document is the importance of “looking beyond water conservation because,

although increased water efficiency and conservation measures can reduce the cost of supplying

water and contribute to sustaining the regional water supply, those measures cannot replace water

that has been contaminated or consumed by other users, or is no longer available due to changes in

long-term climate patterns”.

Now that we understand the driving issues, let’s revisit the Army Net Zero Pilot Installation Initiative

and the Net Zero Hierarchy — with a focus on Net Zero Water.
Slide 8: Net Zero Pilots:

On 17 February 2011, Ms. Hammack announced and invited all Army commands to nominate
installations for potential as an Army Net Zero pilot installation. Commands submitted their
nominated installations and supplemental data on 15 March 2014.

We received twenty-three (23) water nominations and reviewed using a rigorous process intended to
develop recommendations for our Senior Leaders to make the final determination. Criteria for
evaluation included:

= Command or installation-level support to pursue a Net Zero status
= Mission Critical Restrictions

= Watershed Vulnerability

=  Water Efficiency Program Strength

=  Water Right Restrictions

= Utility Privatization Restrictions

= Access to Alternative Water Sources

= Alternative Water Regulatory Restrictions
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The following eight (8) Army installations were identified as Net Zero Water pilot sites at the 19 April
2011 Garrison Commander’s Conference in San Antonio, TX: Fort Riley Kansas, Camp Rilea
Oregon, Fort Buchanan Puerto Rico, Fort Carson Colorado, Joint Base Lewis McChord, (JBLM)
Washington, Fort Bliss Texas, Tobyhanna Army Depot Pennsylvania, and Aberdeen Proving Ground
Maryland. The Army NET ZERO Pilot Installations Initiative has been a success due in large part to
the continued outreach, technical support and educational opportunities provided by the Army NET

ZERO team to installations

Through three plus years of working with and gleaning knowledge (lessons learned and best
practices) from the Pilot Installations, the Army has a better understanding of what installations need
to do to move forward in their journey towards NET ZERO Water. The Net Zero Pilot Installation
Initiative allowed the Army to identify best practices and lessons learned that can be used to guide all
installations in achieving their Net Zero goals. Capturing lessons learned and incorporating best
practices in installation operations and management is a crucial step in institutionalizing Net Zero
across the Army enterprise. Net Zero can decrease costs; improve energy and water security and

increase operational capabilities and resiliency.
Now we’ll discuss the Army Net Zero Water Hierarchy.
Slide 9:  Net Zero Water Hierarchy

This Slide shows the inverted triangle for the Army’s Net Zero Water Hierarchy and how Net Zero

Water was specifically defined in the 28 January 2014 Army Net Zero Directive.

The Original Net Zero Water Definition was to limit the consumption of freshwater resources and to
return water back to the same watershed, so not to deplete the groundwater and surface water

resources of that region (in quantity and quality) over the course of a year.
The updated Net Zero Water definition mirrors the revised hierarchy.

The Net Zero Water hierarchy is similar to that of Net Zero Energy. It begins with the reduction of
water use from all sources, followed by improved efficiency. Installation decision makers identify the
largest water uses and seek to perform the same functions with less water. These efforts are a top

priority, as they should have the greatest effect on reducing overall water use.
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Next, installations maximize water recycling and reuse to reduce the demand on fresh water sources,
protecting surface or groundwater sources for future use. The base shifts from potable water use to

non-potable sources as much as possible, and minimizes inter-basin transfers of any type of water.

The final step in the hierarchy is focused on recharging the aquifer. The goal of a Net Zero Water

installation is to recharge as much water back into the aquifer as it withdraws.

Spanning all of the water hierarchy steps are “Increased Water Security” and “Awareness/Cultural
Change.” We acknowledge that achieving Net Zero energy or water does not ensure energy or water
security, and that additional steps must be taken to achieve those goals. We also acknowledge the

importance of integrating awareness and culture change into all Net Zero efforts.

Slide 10: As discussed in Module 1 Net Zero 101, just as the one hierarchy for all three areas of Net
Zero did not adequately apply to all, this definition for Net Zero Water may not necessarily fit with your
installation. The geology, hydrology, physical and political boundaries of water sources are very
diverse from Installation to installation. Water supply and availability also vary among installations
and therefore can make meeting the Army’s exact Net Zero Water definition of “recharging as much
water back into the aquifer as it withdraws.’ challenging. For this reason, the Net Zero Water pilot
installations modified the Army’s Net Zero water definition in a way that makes sense for their
installation and still meets or exceeds the Army’s intent to foster sustainable water resource
availability for the installation and surrounding community. Modifications were slight — a typical
example is shown here on this slide. Note how only one word was changed — ‘same watershed’ to
‘regional watershed’. Also of note this is an example of a definition developed before the official Net

Zero Policy was issued.

Efforts are underway to capture these differences and address the Army’s intent for Net Zero Water
through the revision of AR 420-1 Chapters 22 and 23 that regulate energy and water management at
Army facilities. This will be discussed more in detail and a few examples will be provided later, for

now let’'s walk through the activities the Army Net Zero Team and pilots have undertaken.

Slide 11: Net Zero Implementation: Extensive details were provided in Module 2 of the Army’s Net
Zero Implementation Plan and the step-by-step process installations should take in developing an

approach to Net Zero. Let’s recap:

The Net Zero management approach is based on four overarching actions: Initiate, Assess, Plan and

Implement. These steps have been specifically developed for Army installations as a result of
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working with the pilot installations. These major steps are the framework to assist Army installations
in striving toward Net Zero and are listed in the circle graphic on this slide. Directly under each step

are the sub steps.

First is Step O - “Initiate.” This step involves identifying and engaging key stakeholders, gathering

baseline data and establishing a baseline so that progress can be measured. In terms of Net Zero
water this would involve gathering all the data necessary to complete a water balance study. | will go

into more detail later when we discuss water balances.

Second is Step 1 — “Assess” where a more in-depth data gathering and analysis is conducted on the

installations’ current resource use, needs of the installations and opportunities that should be
considered. These opportunities are listed in order of priority and further evaluated and validated in

Step 2 —"Plan™. The Net Zero Water Planning process guides the implementation of actions taken

towards Net Zero. Plans, projects and processes that emerge from this step are integrated with other

plans and processes at the installation; a_separate plan is not produced.

In Step 3 “Implement” the focus is on the various approaches to implementing Net Zero at an Army

installation. Throughout this module ‘Net Zero Actions’ as used in recent Army Net Zero written
reports and other literature, refers to potential Best Management Practices or BMPs, opportunities or

other projects installations evaluate and if proven feasible — are carried through to implementation.
Now we’ll go over Water Balances and Water Plans — formerly referred to as ‘Roadmaps’.

Slide 12: The Army contracted with the Department of Energy’s Pacific Northwest National
Laboratory (PNNL) to develop a water balance and a roadmap for each of the Net Zero Water Pilot
Installations. Results were published October 2013 in the ‘Army Net Zero Water Balance and
Roadmap Programmatic Summary’ and provided an overview of the assessments performed at each
of the eight Net Zero Water Pilot Installations. This included insight into common practices and
lessons learned to improve water efficiency across the Army. A water balance is used to quantify
water uses at the end-use level to help target efficiency improvements, whereas the Net Zero Water
Plan provides a strategy for the installation to implement a time-phased approach for projects to
reach the Net Zero Water reduction goals and site-specific Net Zero Water objective.

Slide 13: In order to fully understand an installation’s water use, a water balance study is conducted
to compare the total water supplied to the site to the actual water consumed at the equipment and

process level. The water balance identifies the largest water consumers and also can identify
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problem areas such as high leak rates. Background information is collected on the installations
overall water supply, wastewater discharge, and building inventory. This information provides historic
installation water use trends and specific trends in water use at the building level. Then a building
and process walk-through audit provides information to estimate water use at the end-use level. This
data is used to provide an estimate of water use by major end-use category. As shown on this slide,

a water balance assessment process follows a series of steps:

1. Compile and analyze data from the site to understand use patterns and trends in water use,
population, and building inventory. Identify high priority buildings on which to perform walk-through
audits during site visits.

2. Perform walk-through audits and interviews with representatives of facilities identified as high
priority, this includes water supplied for uses not associated with a building such as irrigation and
landscaping for golf courses and parks; in the pilots, these audits accounted for a combined 20 million

square feet of facility space.
Slide 14 (Water Balance Continued)

3. Quantify water use at the end-use level based on information gathered during the walk-through

audits. Critical data points include:

=  Annual occupancy data for military, family housing, civilian, and contractors. This information
can usually be obtained from the PAIO or the Plans, Analysis and Integration Office.

= Barracks — Barracks Utilization Report

" Morale, Welfare, and Recreation (MWR) — number of visitors, data on pools, other water
intensive activities

= Dining — number of daily meals served, annual operating days. This information can be
obtained from the installations Directorate of Logistics.

" Hospital — number of beds, occupancy rate, equipment list, central plant logs

" Motor Pools and car washes — water usage for central military vehicle wash stations and

commercial car washes

4. Extrapolate data to building stock using the installation water distribution system maps. If
appropriate request the maps have overlays of water meter locations, irrigation system, retention
ponds, storm-water features and central plant distribution. Additionally, in order to estimate irrigation

water usage it is helpful to identify drought resistant areas.
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5. Evaluate end-use data to determine estimated water use

6. Compare end-use water consumption to the total water supplied to the installation to determine

losses and unknown water use.

Slide 15: This slide shows one example of a water balance depicted as a flow diagram of
Tobyhanna Army Depot’s Potable water distribution system. Also shown is annual water usage
broken down by major uses.

The water balance can be an important benchmark for Net Zero because it provides information on
where water is being used, how much water is being used to perform the installation’s mission, and,

what technologies and practices have worked well to reduce potable water use.

The results of this water balance will be used to prioritize efficiency improvements to help reduce
water use at Tobyhanna Army Depot. Water efficiency measures will be included in the next phase,
the Net Zero Water roadmap. The roadmap will provide each Net Zero Water installation a list of
prioritized projects that will be used to help form a framework for implementation strategy to meet Net

Zero Water goals.

The next slide shows the process used for developing a Net Zero Water plan or roadmap using the

insights gained from a water balance.
Slide 16: The Roadmap or Planning Process

Ideally, a Net Zero Water roadmap or plan builds a strategic framework from which an installation can
identify and implement initiatives to help drive them towards Net Zero. The roadmap will contain
specific projects, sequenced over several fiscal years, with the progress that each project will make
towards Net Zero clearly identified. An important aspect in most of the steps of this process is

collaboration with affected stakeholders and/or support agencies.

Based on results from a water balance, Net Zero water projects will be identified that will have the
greatest effect on overall water demand reduction and will move the installation towards Net Zero.
Stakeholder engagement at this point is critical to appropriately characterize water project

opportunities.

Slide 17: Based on the major water uses, water conservation measures (WCMs) are identified and a
life-cycle cost (LCC) analysis is performed for each. The LCC results are used to develop an
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implementation strategy, including identification of possible funding sources and project phasing to
help the installation meet its Net Zero water goals in the identified timeframe. In addition to Water
Conservation Measures, the plan (roadmap) process should assess alternative water sources such
as reclaimed wastewater that can be used to offset the use of surface and groundwater resources

Projects may include a mix of efficient technologies and projects that target alternate water sources
that will replace the use of freshwater resources. As depicted in the Net Zero Hierarchy, there will be
an emphasis on demand reduction first, and then alternate water projects. The installations master
planning activities will be part of the formulation of the roadmap so that the installation’s current plans

are well integrated into the Net Zero process.

Slide 187: As part of the planning (road mapping) process, stakeholders should be engaged in the
decision-making process. Workshops can be used to have attendees score and rank each WCM.
This slide shows the Project Prioritization Roadmap Workshop Score Sheet that was used at Camp
Rilea during the roadmap workshop where attendees developed a prioritization of the water
conservation measures that were developed as part of the Camp Rilea water assessment. The
prioritization process essentially scored each project based on the following criteria:

=  Water supply and consumption effects
= Mission risk reduction
= Cost implications
= Implementation risk
Multiple questions were asked under each criterion. Each participant scored each question using a

scale from O to 10.

This and the next slide are examples of what pilot installations can and have done using available

tools with contract support.

Slide 19: The NDCEE also developed a ‘scoring sheet’ as shown on this slide. This decision
evaluation matrix is available to assist installations when planning Net Zero actions. It is built in
Microsoft® Excel for ease of use. The installation first leverages previously completed assessments
and makes an integrated list of Net Zero Actions (or NZA'’s as previously discussed). NZA'’s can be
any activity, project, plan or policy taken to move towards an installation’s Net Zero goals. The
following evaluation criteria were developed and available as a starting point: Impact on Net Zero
Water; Impact on Mission Security; First Cost; Pay Back; Savings to Investment Ratio; Years to
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Realized Net Zero Impact; Critical Predecessor; and Feasibility of Implementation Success. Scores
can be assigned using standardized ranges and a scale of 1-5 (larger number is better). Drop-down
menus within the spreadsheet enable easy, standardized data entry. Sorting and filtering functions
within the spreadsheet enable NZA'’s to be evaluated along any of the individual criteria, by action

type, by the impact criteria only or by the financial criteria only.
The next slide shows an example roadmap, now called a plan, prepared for Camp Rilea.

Slide 20:  This chart represents an aggressive scenario based on Camp Rilea implementing the
Water Conservation Measures as suggested in their Roadmap report. Expected results following
implementation of water conservation, recycling, and reuse measures are shown here. However,
management, procedural, and policy changes, including education and outreach activities, are also

considered high priority measures for implementation to encourage water conservation and efficiency.
As such Camp Rilea will arrive at 4.7 Mgal total potable water demand by the year 2020.

This will require an analysis of water quality needs for each type of water use and investigate

opportunities that meet the requirements of that activity but do not use potable water.

Slide 21: This slide and the next three show a summary of each pilot site from the PNNL report in
terms of potable water use intensity and the installations current status, how far they need to go to

reach their goals and how they will get there.

As previously discussed — it is important to note that each Net Zero water pilot installation’s goals are
slightly different as meeting the exact Army definition of a Net Zero water installation is impractical if
not impossible in some instances. This is especially true in regards to ‘recharging as much water
back to the aquifer as is withdrawn’, simply because some installations for 1) do not withdraw water
from an aquifer or 2) certain circumstances make it impossible to return or recharge water back to the
aquifer. For example, some of the pilot sites purchase water from local suppliers that obtain water
from multiple sources. In these cases, the installation developed a site-specific objective in addition
to striving to reduce water use intensity (WUI), measured in gallons per square foot (gal/sq.ft.), by
50% from fiscal year (FY) 2007 to FY 2020 and reduce industrial, landscaping, and agricultural (ILA)
water use by 40% from FY 2010 to FY 2020. Each of the Net Zero Water pilot's modified definition
meets or exceeds the Army’s intent which is to foster sustainable water resource availability for the

installation and surrounding community.
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For each of the following summaries | will cite one of the installation specific Net Zero Water
definitions. | will also pause after each to give you a chance to read the Net Zero status reported for

each Net Zero Water installation.

We start with the Aberdeen Proving Ground’s Net Zero water objective: Pursue water efficiency
projects and alternative water resources to achieve a 26% reduction of potable water use by FY 2015
and a 52% reduction by FY 2020.

Slide 22: For Buchanan’s Net Zero Water objective: Reduce potable water consumption
volumetrically by 60% and become a self-sufficient system whereby water is produced and treated

on-site and returned to the local aquifer. [Pause]

Slide 23: Fort Carson’s Net Zero Water objective: By FY 2020 Fort Carson will reclaim water
through the on-site wastewater treatment plant equal to or greater than the amount of potable water
that is supplied to the site over the course of the year. [Pause]

Slide 24: Joint Base Lewis-McChord’s Net Zero Water objective: Limit the consumption of
freshwater resources and reclaim wastewater effluent so that there is no discharge from the Waste

Water Treatment Plant to the Puget Sound. [Pause]

Slide 25: This slide and the next contains one example from the report: Fort Buchanan which

shows “quick facts” about the installation such as water use, facility space, and major water uses, and
then provides a ‘roadmap shortcut’ that highlights important roadmap results, including water savings
potential, water use intensity metrics, and key recommended water conservation measures. See the

next slide for the other half of this example.

Slide 26 The report provides background information, results of the water balance assessments, and
life-cycle cost analyses on potential water conservation measures and recommendations of how the

installation can get to Net Zero

Slide 27: The Life Cycle Cost analysis identifies the cost effectiveness of each water conservation
measure, both individually and as part of a larger bundled project. Water conservation measures are
deemed Lifecycle Cost-effective when they have a savings-to-investment ratio (SIR) of greater than
1. This ratio determines the “break-even” point of the project’s cost. Therefore, a project is Lifecycle
Cost-effective when the total savings stream is greater than the initial water conservation measure
cost. The Lifecycle Cost results were used to develop an implementation strategy for each site,

14
Module #4 Net Zero Water



including identification of possible funding sources and project phasing to help the installation meet its

Net Zero goals.
Slide 28: The Cost of Water

Where water is undervalued (as low as two dollars per kiloGallon), it may be difficult to justify
efficiency projects. Conversely, the higher the cost of water at an installation, the higher the Return
on Investment and fewer years to payback. Installations are often charged twice per KiloGallon of
water used, once for water use (water rate) and once for contribution to sewer (sewer rate). This
should be factored in when conducting financial analyses on the proposed Net Zero Water project.
By the same token, if an installation operates their own wastewater treatment plant (WWTP) they
should consider combining the water and sewer rate ($/Kgal) to evaluate the true cost of water.

Installations increase their chances to fund their Net Zero Water project if they can show cost
savings, efficiencies in both water and energy and positive mission impact. The next slide provides

examples of potential funding strategies.
Slide 29: Funding Strategies

The Energy Conservation Investment Program is designated for projects that save energy or reduce
energy costs. Funding is awarded by the Office of the Deputy Under Secretary of Defense (OSD) on
a by-project basis and awards are allocated based on a combination of the highest savings to
investment ratio (SIR) and the priorities emphasized by the Energy Policy Act of 2005, Executive
Order (EO) 13423, and the Energy Independence and Security Act of 2007. This funding is an

important existing program that can be leveraged in support of Net Zero Water as saving water also

saves energy. An installation has leveraged ECIP funds to reuse non-potable water for irrigation.

Energy Savings Performance Contracts — Through the ESPC, installations can partner with an
Energy Services Company (ESCO) wherein the Company conducts an energy audit and then
identifies and implements energy savings improvements with no up-front costs required by the
installations. Payment to the ESCO is based on the energy savings over time. Existing ESPCs may

be used for water conservation projects, as saving water also saves energy. Installations have

used ESPCs for water fixture replacements to water conserving fixtures; aerators, showers, and

kitchen prep sink.
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Using a performance contract for leak detection and repairs is a technique that can leverage existing
contracting capabilities. The contract is set up that payment is made only for those leaks detected
and fixed, not just the service of detecting leaks. This incentivizes the contractor for repair projects,
not just leak detection, improving the overall efficiency of leak detection and repair. Other
Performance-Based Service Contracting (PBSC) may be leveraged to improve contractor

performance toward Net Zero goals.

Sustainment, Restoration and Modernization (SRM) funds are applied annually to update and
improve existing infrastructure through projects developed and prioritized by the installation DPW.

These funds should be leveraged for water conservation and efficiency improvements.

Many of the Army water systems have been privatized. It is critical to include water conservation and
efficiency outcomes in the privatization contract, properly motivating the contractor to enable Net Zero
Water progress. If the contract is just written to cover quality and quantity of water delivered, then the
contractor does not have responsibility to reduce overall water use — in fact the incentives may be to

do the opposite.

It may be beneficial to bundle water projects with energy projects to make them more economically

appealing.

We will now review the resources available to Army installations such as the Best Management
Practices (BMP)s developed and published by Federal Energy Management Program FEMP and

later transitioned over to EPA’s WaterSense program

Slide 30: FEMP and WaterSense BMPs. This slide shows 1-7 of the Federal Energy Management
Program (FEMP) and EPA's WaterSense program’s 14 Best Management Practices.

These BMPs can help installations reduce water use in their operations.
Slide 31: FEMP BMPs 8 — 14

| will pause here to give you a chance to review these BMPs and jot down the website address where

these can be found.
| will now detail one of the BMPs # 3 Distribution system audit, leak detection, and repair.

Of all the training topics in this session, this is one that should be (and is) presented with great detail.
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Distribution system audit, leak detection, and repair programs help Federal facilities reduce water

losses and make better use of limited water resources
Slide 32: FEMP BMP #3
Overview

Federal facilities with large campus settings and expansive distribution systems can lose a significant
amount of total water production and purchases to system leaks. Leaks in distribution systems are
caused by a number of factors, including pipe corrosion, high system pressure, construction
disturbances, frost damage, damaged joints, and ground shifting and settling. Regular distribution

system leak detection surveys can generate substantial benefits including:

Reduced water losses: Reducing water losses stretch existing supplies to meet increasing demand.

This could defer the construction of new water facilities such as wells, reservoirs, or treatment plants.

Reduced operating costs: Repairing_leaks saves money by reducing power costs to deliver water

and chemical costs to treat water.

Increased knowledge of the distribution system: Becoming more familiar with the system, including
knowing the location of mains and valves empowers personnel to respond faster to emergencies

such as main breaks.

Reduced property damage: Repairing system leaks prevents damage to property and safeguards

public health and safety.

Improved justification for water management: Conducting routine water audits and verifying

production and end point meters results in better accounting and helps validate the need to reduce

water losses.

A distribution system audit helps to quantify system losses and target leak detection and repair. A
leak detection survey then identifies leak locations, pinpointing the exact location so the leak can be
repaired.

Slide 33: BMP #3 continued

Distribution System Audit
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Federal installations should first complete a prescreening system audit. A prescreening audit is a
preliminary estimate of losses in the system by quantifying verifiable uses in the system compared to
the total supply coming into the installation. The prescreening audit helps determine the need for a
full-scale system audit. The following two methods can be used (recommended every two years):

Determine total water supply into the system over a given timeframe.

Quantify all sub-metered uses over this same timeframe. Sub-metered uses may include buildings,

reimbursable accounts, and family housing.

Estimate unmetered uses over this timeframe. Unmetered uses may include irrigation, construction,

fire suppression, and street cleaning.
Add all verifiable uses (in step 2 and 3) and divide this number by total supply into the system.
If this quantity is less than 0.9, a full-scale distribution system audit is needed. or

Monitor minimum system flow. Perform this during unoccupied periods where flow is at the lowest

level, which is typically around 3:00 a.m. or 4:00 a.m.

If there are significant increases to the minimum system flow, it can be assumed leak related and

indicates that a full-scale distribution system audit is necessary.

When indicated, facilities should complete full-scale distribution system water audits. A full-scale
audit is an in-depth analysis of the distribution system that includes the steps in the prescreening
audit with additional steps such as mapping the distribution system, verifying accuracy of meters, and
testing distribution controls and operating procedures. A full-scale audit will provide detailed data on
system uses that can help quantify losses in the system. The results of the full-scale audit can help

direct and prioritize the leak detection efforts.
We will continue with BMP #3 on the next slide under the category of Operations and Maintenance.

Slide 34: Best Management Practice #3:

Operations and Maintenance

The following operations and maintenance (O&M) options help Federal installations minimize leaks in

a distribution system:
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Manage pressure in the system to ensure that optimal levels are maintained. High pressure causes

wear and tear on the system causing new leaks and increasing loss rates.

Install meters in different areas or zones of the system to monitor flow rates. Manage metered data
by setting flow rate thresholds. When exceeded, indicate possible system leaks. Institute cathodic
protection for material in the system composed of metal such as pipes and tanks. Cathodic
protection controls corrosion of metal surfaces by supplying an electrical current that stops the

corrosive reactions.
Retrofit and Replacement Options
The following retrofit and replacement options focus on leak repair and pipe replacement:

Use leak detection devices, such as acoustic or sound-based technology that identifies leaks for
repair. Water escaping from pipes creates a distinct sound that moves through the piping material.
Different pipe materials transmit different frequency sound at differing lengths. There is a variety of
acoustic technologies for different pipe types.

Consider installing permanent detection systems on large distribution systems that monitor for leaks
24/7 to focus leak repair efforts. Permanent systems should be used in conjunction with other leak

detection techniques that pinpoint leak locations.

Pinpoint leaks by using a correlator and ground microphone that can determine the exact location of

the leak. Tobyhanna has had great success with this type of somewhat new technology.

Repair leaks or replace pipes when leaks are identified. The water savings is astronomical if there

are substantial leaks.

For specifics, consult with experts in the field. The first resource should be local or headquarters

engineers, but do not overlook input from experienced contractors or other agencies.
Slide 35: Collaboration

One of the most significant best practices is collaboration — which is the cornerstone of the Army’s

Net Zero Pilot installation Initiative.

The Net Zero team at the Headquarters-level initiated monthly collaboration calls and periodic
progress meetings with representatives from the water pilot installations and their Commands.
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The Army hosts monthly Net Zero coordination calls with installations and other stakeholders to share

challenges and successes they experience through their journey to Net Zero.

Based on a 2011 MOU, the Army is leveraging the Environmental Protection Agency’s (EPA) Office

of Research and Development to evaluate cutting edge technologies.
The EPA is helping us:

" Increase efficiency and recovery of energy, water, and materials;

. Incorporate design and use of green infrastructure;

=  Addresses social/behavioral components of culture,

= Aid in our understanding of water, energy, and material flows and interactions;

" Incorporate water and energy security, and climate-ready solutions; and

. Include the communities as partners in our effort to change the way that we have traditionally
managed these critical resources — so that communities are part of the process and can
take ownership of solutions.

Slide 36:

At Fort Riley, Kansas, EPA scientists and engineers are working with the Army, the Department of
Energy’s Pacific Northwest National Laboratory (PNNL), U.S. Army Corps of Engineers (USACE),
EPA, U.S. Geological Survey’s Kansas State University Partnership, and other partners to identify

and test a variety of technologies and innovations.

Under this truly cross agency partnership, there are currently three research projects being conducted
at Fort. Riley including:

Water Reuse: Decentralized treatment systems will be installed and tested by EPA scientists and
engineers. First, EPA will test commercially available aerobic membrane bioreactor (MBR) water
treatment and store recycled water local non-drinkable reuse at a scale of about 5,000 gallons per
day. Second, EPA will test a more advanced anaerobic membrane bioreactor (AnMBR).

Containment and Control of Contaminated Wastewater: Fort. Riley uses mostly recycled water
and some potable water in a central vehicle wash facility to clean military vehicles. Water from this
facility could be treated and reused elsewhere on the installation; however, a military vehicle might
become contaminated with a chemical, biological or radiological (CBR) warfare agent in the field.

This project will test ways, using harmless surrogates introduced into the wash water as substitutes
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for CBR agents. The dirty water which flows off of vehicles might contain oil, grease, metals, and
mixtures of suspended solids like dirt and mud. This study is important because the presence of
more organic/inorganic materials in water can affect the inactivation of these CBR agents. Data
resulting from this study will then be available to other DoD facilities, cities, states, or other agencies

that may have to treat large volumes of contaminated water.

Outreach and Water Conservation: This project addresses the social drivers of water demand and
the effectiveness of water conservation education and outreach. The project will engage, educate,
and empower the community living and working at Fort Riley to conserve water resources at the
installation, and measure the effectiveness of these efforts. In working with EPA on this project, Fort
Riley has become an EPA WaterSense partner - the first Army installation and has full access to tools

and educational materials to meet the needs of the community.
Now let’s discuss a stellar example of Net Zero — Joint Based Lewis McChord.

Slide 37: Sustainable JBLM the Net Zero Brand. Joint Base Lewis-McChord is committed to
improving efficiencies, educating their leaders, Soldiers and Airmen, civilians, and family members on
Net Zero concepts, demonstrating its benefits, and publicizing how it is a force multiplier. JBLM
recognizes that doing so enhances mission capability and resource security, maximizes budgets and
improves relationships with local communities. JBLM promotes outreach activity that engages the
installation community in Net Zero — they’ve established a brand now recognized as Net Zero and
Sustainability and rally their troops around the Net Zero concept through contests that get the most
important people on installation thinking about sustainability — the soldiers.

The Sustainable JBLM brand has been evolving since the inception of the program in 2002, the most
recent evolution occurring with the introduction of the Net Zero program. To incorporate the Net Zero
initiatives while preserving the sustainability identity, the current Sustainable JBLM brand was created
by the JBLM Directorate of Family and Morale, Welfare and Recreation (DFMWR) marketing
department with input from the Sustainability Team. The brand includes an overall logo for
Sustainable JBLM and individual logos to represent each of the Net Zeroes. A style guide was
created so the brand could be used consistently by each of the sustainability teams. The brand is
used in all marketing materials and can be seen in various locations around the base. Because of its

consistent use, brand recognition is occurring.
Slide 38: The Commanders Pledge.
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The semi-annual Net Zero Competition provides a monetary incentive for personnel on JBLM to
exhibit more sustainable behaviors—actions that will help save money, protect training lands, and
enhance air and water quality in the JBLM community. In addition, it also ensures that the military of
tomorrow has the same access to energy, water, air, land and natural resources as we do today. By
conserving water, JBLM saves the cost to pump, treat, and distribute that water while also realizing

savings through reduced flow to the wastewater treatment plant.

Entry into the competition starts with submitting a signed copy of the “Commanders Pledge” as shown
on this slide. To compete, Units should conserve water and reduce wastewater generation whenever

possible. This includes the following actions:

= Check water sources to ensure taps are closed when not in use, not leaking and that pollutant
materials are not allowed to enter storm and sewer drains
= Employ conservation measures that comply with the JBLM water program
= Follow JBLM’s landscape irrigation rules and water only in pride areas
= Ensure hazardous spills do not enter wastewater or storm drains. Such spills will potentially
cause pollution in waterways and possible permit violations.
Units that go above and beyond the contest rules can enter their accomplishments in the ‘Initiatives

and Innovations’ section of the contest enrollment form.

The Net Zero competition is getting Service members to incorporate sustainability into their day-to-

day missions. It also provides a way to reward units for demonstrating sustainable actions.
Now let’s look at Best Practices identified at the eight pilot installations.
Slide 39:

Turf irrigation is one of the most common water demands at Army installations, which is why
maximizing the use of Xeriscaping is an important best practice. Camp Rilea, one of the Army
National Guard training centers, converted turf to native meadows and rain gardens to reduce
irrigation needs. Fort Riley replaced the turf on the fairways at their golf course with a drought-

resistant grass — Zoysia. This effort saves the installation 12 million gallons of water annually.

Another key best practice is surveying for leaks and implementing leak detection sensors on the
potable water distribution system, as detailed in previous slides — remember FEMP BMP #3?
Tobyhanna Army Depot in Pennsylvania completed an acoustic leak detection survey which resulted
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in the identification of six system leaks that were responsible for a loss of approximately 90,000
gallons of water per day. As a result, 54 leak detection sensors were strategically placed throughout
the installation by magnetically attaching them to water main valve stems. The sensors check sound
levels each day, and the results of the tests are reviewed each month for evidence of leaks by in-
house personnel. Tobyhanna continues to lead the way in Net Zero Water and has already
surpassed the DoD’s goal of 26% potable water use reduction by FY2015 and is well on its way to
meeting the 50% reduction goal by FY2020. Additionally, they've installed three water pressure
sensors that can provide real-time notification of major system breaks or leaks. They plan to

install additional monitors (at a cost of fifteen hundred dollars each) as funding allows.

Slide 40: Maximizing Water Recycling can be accomplished in many ways. A key is to match the
water quality to its intended end use. Using potable water for irrigation, industrial purposes, or vehicle
wash racks is not the best match of water quality with end use. Non-potable water can be used for
some of these purposes, saving the freshwater resource while also reducing treatment costs.

The use of reclaimed water relies on the installation of a purple pipe system to visually distinguish it
from potable. Several of the pilot installations are developing projects to increase the use of treated

wastewater.
" Fort Bliss (through the El Paso Water Utility),

=  Joint Base Lewis-McChord (through a new Wastewater treatment plant that is currently being

designed), and
=  Aberdeen Proving Ground (through its groundwater remediation treatment plant).

Water of lower quality — such as rainwater or brackish water — should be used to the maximum extent
possible in order to reduce the volume of fresh water resources being contaminated with low
concentrations of dissolved salts or other solids. Fort Buchanan has a proposed ESPC project to
implement rainwater harvesting on nine buildings and use the water for restroom toilet flushing.

Tobyhanna Army Depot is proposing to collect and use rainwater for an industrial cooling tower.

Several other Army installations have become leaders in water conservation efforts. For instance,
over the past 15 years, Fort Huachuca has reduced groundwater pumping by 60 percent through
projects such as installing artificial turf on physical training fields, introducing waterless urinals,
installing water-efficient irrigation, and exploiting rainwater for irrigation of grassy areas. Fort Bragg
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has reduced its average daily water consumption by four to five million gallons from 2002 to 2010.
This reduction was obtained through measures such as the installation of low-flow toilets and
showerheads in buildings. In addition, an odd-even watering schedule was adopted for outside

watering, since usage peaks during summer months.
Now let’s talk about lessons learned
Slide 41: Lessons Learned

As previously discussed in the Net Zero Energy Training Module #3 - at the onset of the Net Zero
Pilot Initiative we had already collected quite a few lesson’s learned of which could be categorized
into Integration, Technology, Resources (funding and data) and Support. With some modification, the

same can be applied to Net Zero Water — with an added sub-category of Defining Net Zero Water.

Knowledge of the Water Team

=  Asdiscussed throughout this module — the Army’s definition of Net Zero Water does not fit some
installations. Modifications that are in line with the Army’s intent must be made.

= Only a highly skilled NZ Water Program Manager will know “how low is too low”. Thisis in
reference to installations that successfully reduced their water usage to a level that impedes flow
of biosolids.

" Net Zero Water implementers and teams need appropriate training and skills. In addition, they

should recognize and utilize all the available resources they will need to successfully implement

projects.
Support
" Net Zero must have Command support
" While driven by goals and mandates, the spirit of competition has been more powerful
. Behavior/culture change is needed in addition to technology
. Outreach and education is critical when planning the re-use of water
Technology
. Many installations are interested in Purple Piping — which will enable to further water reuse
" Rain harvesting - check your states regulations on this as one installation backed out of their

plan to implement this due to new legislation

Integration
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Nexus with Water and Waste — All projects must account for tradeoffs between water, energy,
and waste

Integration within existing installation management is key

Construction/ renovation designs need to change to sync with net zero goals

Focus on integrated planning is key

Slide 42 Lesson’s learned Continued

Water Security
Net Zero does not equal water security
Steps need to be taken to fully address climate change, water scarcity and other factors

affecting water security

Resources — Funding or Data

Net Zero is an Initiative — a management philosophy; it does not have a separate funding
stream.

Low cost of water makes projects difficult at many installations to prove cost-effectiveness.
Data Collection

Without good data the quality of assessments decreases — good data increases the likelihood
of identifying leaks

Metering is key to understanding the water balance and measuring progress

Planning

Advanced planning for water projects and incorporating water conservation as a primary
consideration in designs are critical to the success of implementing the Net Zero water
principles.

Maintaining flexibility in pursuit of finding the right procurement approach for each project
dramatically increases the likelihood of success. This flexibility might include packaging up

water with an energy project.

Slide 43:

Thank you for tuning into Module 4 of the Net Zero online training Net Zero Water The next module

will cover Net Zero Waste
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Additional information on Net Zero and other Army energy and sustainability programs and policies is

available on our office website.

Thank you for your attention.

26
Module #4 Net Zero Water



APPENDIX E

Net Zero Training Module 5
Net Zero Waste

=

Appendix E NZ
Training Module 5 Wa

5

Appendix E NZ Waste
Module 5 Speaker Not

Appendix E
Task 0818, “Army Net Zero Prove Out
Final Net Zero Training Report



LO®

Army

Net Zero

Army Net Zero

raining

Module 5: Net Zero Waste

Assistant Secretary of the Army

(Installations, Energy and us s
. =
Environment) \Y




Module 5 — Net Zero Waste

LO®
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Driving Forces Behind Net Zero Waste
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Learning Objectives IO ®

1. Review the Army definition of Net Zero Waste and the
driving forces behind striving towards Net Zero Waste
In the Army.

2. Explore how waste issues (such as land use and cost)
Impact Army installations.

3. Understand the concepts, data and resources required
to develop a waste stream analysis, reduce waste
sources, and divert waste from landfill disposal.

4. ldentify resources available to help plan for and
Implement Net Zero waste projects.
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Net Zero Waste Drivers - Reqgulatory €:§ Q

Federal Mandate

Executive Order
13423

DoD Installation
Solid Waste
Management

(ISWM) Policy and

Army ISWM Policy

Executive Order
13514

Focus Area

Source Reduction

Target/Goal

= Use sustainable environmental practices in the acquisition of goods and services
Use at least 30% post-consumer fiber content paper.

Waste Diversion

= Maintain cost effective waste prevention and recycling programs.
= Implement policies to extend the useful life of electronic equipment
= Uses environmentally sound practices with in disposition of agency electronic equipment

Source Reduction
and Waste Diversion

= Maintain waste prevention and recycling programs in the most cost-effective manner
possible and setting solid waste diversion goals

= Divert at least 40% of non-hazardous solid waste, excluding (C&D) waste, by FY10.

= Divert at least 50% of C&D waste by FY15

Source Reduction

= Reduce printing paper use and use paper containing at least 30% postconsumer fiber

= 95% of contracts for goods and services to be conducted sustainably
Implement policies to enable duplex printing, and other environmentally preferable features
on all eligible electronic products.

Waste Diversion

= Divert at least 50% of non-hazardous solid waste, excluding construction and demolition
(C&D) waste, by FY15.

= Divert at least 50% of C&D waste by FY15

= Increasing diversion of compostable and organic material from the waste stream.

Set Goals and
Report on Progress

Prepare and submit an annual Strategic Sustainability Performance Plan (SSPP)




Goal Setting and Progress Reporting 3 @ &

EO 13514: Federal OSD prepares and
agencies must issues the DoD
prepare an annual SSPP

Strategic
Sustainability
Performance Plan - T
(SSPP) =¥ Strategic Sustainability

Performance Plan
FY 2014

e

Federal Regist

i
!

gister

,‘-(ﬁ

The Army provides annual
progress to OSD for inclusion
in the DoD SSPP and
publishes the Army

Sustainability Report U.S. ARMY .
i N4



The DoD Strategic Sustainability LO®
Performance Plan (SSPP)

FY14 DoD Strategic Sustainability Performance Plan

Objective 3: The Ongoing Performance of DoD Assets Ensured by Minimizing Waste and Pollution

Goal Target

Department‘of Defense . -
Strategic Sustainability
Performance Plan

N Fy oo Solid Waste Minimized and Optimally Managed

Sub Goal | 50% of non-hazardous waste diverted from the waste stream by
5.2 FY15 and thereafter through FY2020

Sub Goal | 60% of construction and demolition (C&D) debris diverted from the
5.3 waste stream by FY15 and thereafter through FY2020

o= 0
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The Army Sustainablility Report (ASR) €:} (o L5,

In FY13 the Army e
diverted 43% of | -
solid waste and 75% -
C&D waste; as 0%
reported in the FY14 | ™
Army Sustainability | -
REPOI | :riummeotom + omcotno - o

Army’s progress in diverting solid waste U.S. ARMY
and C&D waste from landfills =
XAy
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Net Zero Waste Drivers - Mission €)@ &

= | and use restrictions

= Limited landfill space
= High transportation and disposal costs

= Climate change — greenhouse gas emissions

v BY
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Net Zero Waste Hierarchy €Z§ 0 @

WASTE A Net Zero WASTE installation
will implement Net Zero by:
& reducing, reusing,
|) Re-Purpose A recycling/composting and

.

\\)

W

Recycling & \\0

. recovering solid waste streams
3 Composting 9\0

NIEEW - and converting them to
9 "ecoven £y resource values, resulting in
(@ Disposal i . .
%w zero landfill disposal.

Net Zero Waste Approach Includes:

* Improved purchasing practices

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

* Energy recovery %:%

9 v



Implementing Net Zero Waste EIO®

Waste Reduction

» Improved procurement (e.g., buy less, reduce
packaging use “recyclable” content, material)

Q
cheq’ » Generate less waste (e.g. duplex printing, take-back
SR\ Re-Purpose  (SdNLESIL)
2.
<

$ -
Recycling & §$’ Re Pu.rpose :
A Composting @\0 = Furniture donations & re-use centers

= Match waste “products” with potential users

WASTE

Reduction

Goal: No solid waste
disposal in landfills

v BY
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Implementing Net Zero Waste cont. € © &

WASTE

N
00

‘O(‘
%" Recycling &
K\ Composting A\
(q) Energy 0@
99, Recovery é\
C - $*
v.

&

Goal: No solid waste
disposal in landfills

Recycling and Composting

= |nstallation recycling centers
» Food waste & organics composting

Energy Recovery

= \Waste to energy package systems

= Use only after meeting diversion goals and only
where economically feasible

Disposal

= The goal of Net Zero Waste is Zero landfill disposal
» L andfill disposal should be the last
resort after other economically feasible

efforts are implemented. U.S. ARMY A
Ay
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Net Zero Waste Pilot Installations €Z§ O @

Waste Nominees Waste Pillot Installations

Joint Base Lowis McChord, WA

<y
&

Camp Guernsey, WY

Eight Net Zero Waste Pilot Installations

= Fort Bliss, TX » Fort Hunter Liggett, CA

» Fort Carson, CO » Fort Polk, LA

» Fort Detrick, MD = Joint Base Lewis McChord, WA

U.S. ARMY
» Fort Hood, TX = USAG Grafenwoehr, Germany =
A\l B4
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Net Zero Waste Plan

{i;\)
uy

= Material flow analysis

= Improved procurement
practices

= Re-purpose / Re-use
strategy

Tons of Waste

» Recycling & composting
strategy

= Potentially viable
technologies

Material Flow Waste

Survey Characterization

Example of How an Installation Might
Achieve Net Zero Waste

180,000
160,000 -
140,000 -
120,000 -
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -

0 -

B Green packaging

B Waste-to-Energy

M Recycling

B Landfill disposal

Technology /

Opportunity
Analysis

13

»

NZ Waste Plan
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Material Flow Analysis

= Objective

O Analyze waste streams
(outputs) and procurement
(inputs) to support Net Zero
waste strategies

= Approach
O Use readily available data
O Organize analysis by activity
type
O Identify priority waste streams
for reduction / elimination

14
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Material Flow Analysis Protocol LO®

Material Flow Survey:

+ Initial Data Collection: readily available data
+ Installation Survey / Site Visits: obtain more data

Waste Characterization:

* Develop New Data
* Support Material Flow Survey

Material Flow Workbook:
« Compile and Analyze

Material Flow Diagrams:
+ Support Understanding

Technology / Opportunity Analysis:

+ Analyze opportunities

15 Y (D



Material Flow Analysis — Fort Hood O®

Installation Level Municipal Solid Waste By Category,
Percent by Volume

Construction &

Demaolition Debris-0%
Whaole End Items &

Products-1%

Landscape &

Yard Trimmings- 50%
Special Waste - 5%

Food Waste - 32%

Wood Pallets & Crates- 18%

Plastic Bottles-43%

Styrofoam & Expanded
Polystyrene - 15%

Corrugated Cardboard -52%

Cther [Shrink Wrap,
Packaging, Toys, etc.)-42%

Iixed Office Paper-28%

MNewsprint - 5%

Other (Mzzzzines, Targets,
Phonebooks, etc)- 15%

Fort Hood Combined
Residential and Commercial e cotaners et
Landfill Waste by Weight

Fort Hood Overall Waste Profile
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Material Flow — Divertability LO®

Score| Short Description

Long Description

Diversion program is in place and estimate at least 90%

compliance.
5 Underutilized Diversion program is in place, but less than 90%
Program compliance.

Diversion possible through adoption of existing

3 | Opportuni S
PP y technologies, infrastructure, markets, etc.

M— : St Waste Diversion Potential
Diversion possible, but will require additional development

0,
4 | Challenge of available technologies, infrastructure, and/or markets. (%waste by mass)

Diversion would require development of new technologies,
infrastructure, and/or markets. B 0%

0 Incomplete Incomplete information about presence and/or destination
Information of waste stream.
No Waste Waste stream does not exist for this organization

@ Diverted O Underutilized Program
O Opportunity O Challenge
17 @ Problem




Material Flow —at Fort Bliss Hospital

;- e e - - - e - - —--———————— - -

]

|

|

Office Supplies >

:

|

Medical Consumables >:

|

]

Pharmaceutical supplies/equipment-------- >

|

|

|

Food and Beverage >

|

|

|

Mattresses/beds/furniture------------------—--- >:

]

|

Building Supplies/repair parts---------------- >:

|

]

]

Linens >:

|

|

]

Cleaning Products >

|

|

|

|

]

]

|

|

|

|

]

Underutilized :

Program :

|

Opportunity !
Challenge

Fort Bliss Hospital
included following:

Clinics
DFAC/kitchen
Offices
Facilities dept.

Custodial services

18
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V
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Consumer Contaminated Waste(paper
and plastics

1

V

V

Pre and post consumer food

V

Old/broken parts from facilities

V

V

Office Paper

Packaging

I

U.S. ARMY A
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Net Zero Waste Successes at 5:3 e @
Fort Carson a Net Zero Pilot Installation

Mattress Recycling Success Story on
Army’s Net Zero Website:

Green procurement program
Reuse efforts

a Furniture donation program ——_——e
o Porcelain collection with
City of Colorado Springs
Recycling efforts

. FORT CARSON . -
. . . ENVIRONMENTAL BATTLE BOOK http://www.asaie.army.
0 Recycling incentives e f‘ A mil/Public/ES/netzero/
o Electronics recycling via @ &'

UNICOR TRIPLE NET 0
iy @ SUSTAINABLE
«LN FORT CARSON

RIGHT ACTIONS. RIGHT NOW!

Outreach/Education
efforts

Soldiers participating in the Recycle Incentive
Barracks Single Stream (RIBSS) Program bring
their recyclables to Fort Carson’s Recycle Center
to have their items weighed and logged

0 Battle Book

o Facility Manager SOP



Net Zero Waste Case Study; Landfill #5 €:§ e @
JBLM Asphalt Recycling and Composting

N\
N\
4 L g/ —
‘ N
A\

THURSTON COUNTY

JBLM - Lewis Main

PIERCE COUNTY

LOCATION:

Located near Tacoma, WA in the Pacific Northwest of the
us

Total population is approximately 90,000 people

Major waste streams include asphalt, concrete, metal,
cardboard, and food waste.

Diversion rate was 64% in 2012; expect increase of 2-4%
per year

JBLM DIVERSION SUCCESS:

Saves DPW over $1 M /year for soil/mulch

25,000 tons of concrete and asphalt mined from closed
landfill and processed

Current aggregate collected from C&D projects on-base.
FY2011 totals for concrete and asphalt = 15,600 tons

v BY
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Net Zero Waste Case Study; Landfill #5 €:3 e @
JBLM Asphalt and Concrete Recycling

Earthworks Recycling Streams FY13

Soil, Clean
17%

Manure

Bio Solids
1%

Asphalt
Food Waste

24%
7% \

0% Concrete

21

Joint Base Lewis-McChord Earthworks
Asphalt & Concrete Grinding Operations
U.S. ARMY




Net Zero Waste Case Study Landfill #5 €:§ e @
JBLM Composting

Each year JBLM diverts tons of organic wastes:

The JBLM
Composting
Facility has
received
recognition from
the Washington
Organic Recycling

= | eaves

= (rass

Joint Base Lewis-McChord Composting Facility — Turning Organic Waste
Resources Into Valuable Products .

Joint Base Lewis-McChord (JBLM) is tuming

organic waste resources into valuable

= FOOd WaSte landscaping and sod amendment products.
Since 2008, JBLM has been diverting
organic wastes such as leaves, grass, food
waste, landscaping and land cleanng debris,
storm debris, stable waste, and biosolids

= Landscaping e
composting it. During this time penod, JBLM
has diverted approximately 28 805 tons of

organic wastes. A conservative estimate of
cost savings for the amount of diverted

= Land clearing T et

1,*.")“35 oy

produced approximately 12 483 tons of T
I STE JELM Gomposs Faciy procket 5 Staened Compos! Pyodact Cou nCIl WhO
debris el b solbbepbinie, Aoyl s ulerzan :
auction wias survey conducted in 2012 it was determin | I t th
_ o T i L T T reguiarly tours wi
| Storl II dEbrIS produ(::‘("mm,:uen%:%mesa and:mivioésng_enemeorlga'ﬁcwastesa t d t 'I: m th I
JBLM. The survey information will be used to S u en S ro EIr
U.S.ARMY strategically direct future efforts to divert even
Contribution to Net Zero ".“" : ma’eorwncmsoeshomeetNetZen‘)}BVgnste .
=  Stable waste F NIRQEN o Copbopmiunts Bl Composting
‘ v environmentally and economically. The JBLM
sttt R il ot Sao o O t
. ) grass, foodwasrewm“aman& pﬂﬁmzﬁﬁ%mm pera Ol' COU I"SG .
clearing debns, storm debnis, stable waste, ¢ Orgar
u B I OSOI Id S slndbtosobd J and off (Sewage sludge) ﬁbx;vnlawﬁﬂ ?mn;gm meirwgm;gm%meoum,
composing these resaurces ino valuabie emteeer izt S gk
sol ¢ and i ducts
| foruseon BUlorforsale fothepubicly | o7 e sy s wsion of et Zaro Wash by 520
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Net Zero Waste Successes: Fort Polkgz:; e @
Battery Re-use and other Best Practices

The aggressve raning msson of the Jont
Reacness Traning Center (JRTC) at Fon
Polk. Lousana presents signéicant chalenges
10 PEOtOCENg the SOWIToNMent without
mpactng the masion. The JRTC provides
highly realistc, stressfd, joint and combned
arms ranng for units m 3 week rotations,
leaving Itfe time for clean-up following the
exercse. sven less for the management
requred of the 12-volt ithium bameries (BA
5520 anc BA 5300) used dunng ther rotations.
Each year units urm in about 1.200 of hese
Dateres at e end of Mer 3 week ranng at
the JRTC, nearly hat of which are stll usable
(T0% of bamery's ¥fe span remaning) Seeng
an oppontuniy to reduce battery expendaiures,
waste disposal costs and potertal ngry to
soldiers, JRTC and Fort Polk personnel
developed a program for the tum-n, festing
And re-issue of these bateres Testing the
batteres to determine e span requres
specadl equpment amployed by personned
spechicaly raned » safely ascharging and
operatng oe Dﬂﬂg eQupmeant

0.5 ARMY
) a e

wr

Challenges for Fort Polk in \'/
Meeting Net Zero Goal

Conmminated Wazte (CCW)

Langest Waste Sream
By Wt COnSILEIEN 309 DEmomon (C40)
Dy Concam Plett maste GBS ROSTCW

Mozt Successful Diverson: C30
L2a3r SUCCesIng Dversion: Pieg wasts
Moz Progress: Paper

Batteries turned in are tested and if determined

New Lthium Bagery Tester 1o repoe out
Sated LO 54 Tester 3t Fort Polkk

The bateries were Srst tested using an Energage
LS 84 State-of Charge-Tester. Those batieres
determmed %o have more than 70% of their e
SPAN remanng are ressued. Personnsl working
with the bamenes are trained 10 operate the
Squpmant safely and Bize persond protecive
SQUPMENT 10 FVOC SXPOSLE 10 The ACd gases »
the event of 2 vickent cischarpe. The antiquaned
{owor 20 years oid) LS 04 Staw-of-Charge Tester
has been replaced with a newer, faster, less
oxpensve test set manutactared by Raven
Research & Development.

Re-ssue of the BA 5500 anc BA 5380 [zhum
batteres at JRTC & Fort Pok has resuled n a
cost avodance of more than $450,000 anmualy
Addacnally, erwironmental complance. waste
reduction, and worker haalth and safety have
¥so mproved

For mformation on how %0 obtan your own
battery tester contact Phiip St Roman

to have more than 70% of their life span

remaining are reissued.

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

= Cut empty fire extinguishers,

sell as scrap metal

Reissue and donate
serviceable government-
Issued cell phones

Disassemble unusable metal
furniture and sell as scrap
metal

Require furniture vendors take
back packaging

Purchase recyclable and
longer lasting foam

U.S. ARMY
mattresses E‘J x
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Net Zero Waste Best Practices g::g 0 @
2012 Net Zero Progress Report

Best Practices identified in the 2012 Net Zero Progress
Report of the Net Zero Pilot Installation Initiative include:

» Establish a Qualified Recycling Program

= Characterize and quantify waste flows

* Improve purchasing practices to reduce

waste at the source y No to Styrofoam

v BY
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Net Zero Waste Best Practices e @
2012 Net Zero Progress Report (c:ont%::3

Best Practices identified in the 2012 Net Zero Progress
Report of the Net Zero Pilot Installation Initiative include:

* Repurpose and reuse waste through free and low-cost
opportunities ff‘ﬁéﬂabitat

for Humanity”

» Recycle waste through free and low-cost opportunities

v BY
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Net Zero Waste Best Practices MHO®
Expand Existing Recycling Program

Recycle additional items e st B
Single Stream Recycling :
Decrease contamination of
waste

Upgrade processing

equipment

Increase storage
Promote new initiatives

Manually remove recyclable

items 20



Net Zero Waste Best Practices MO®
Expand Recycling Program

=  Bring Your Own Bag Campaigns

= Clean and Re-Use Shop Rags

= Recycle Wrap

=  Substitutes for Packaging Materials

= Re-Use of Textiles and Linens

=  Setting Printers to Double-Sided Printing

v BY
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Net Zero Waste Best Practices MHO®
Expand Recycling Program (cont.)

= Co-locate Recycling Bins

= Establish Recycle Challenge Programs and

Contests
= Performance-Based Contracting

= Social Media

U.S. ARMY

HES
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Pilot Programs and Demonstration/
Validation (Dem/Val) Opportunities CO®

Initiate Food
Waste Digester
Dem/Val

Monitor Technology
Performance Transfer

Widely adopted Continued _ Food Digester
by Army implemented at
Performance

installations other Army sites
J \J

Best Example of how a Dem/Val or Pilot
Practice Program becomes a Best Practice

o= 0
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Net Zero Waste Best Practices
Pilot Programs and Dem/Vals

LO®

Electric Hand Dryer Pilot Programs

Food Waste Donation with External

Organizations
RecycleMatch Demonstrations

Manufacturer Take-Back Programs

30
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Net Zero Waste Best Practices
Pilot Programs and Dem/Vals LO®

Dining Faclility Pre-Consumer Food Waste Pilot

Program
Dining Facility Post-Consumer Food Waste

Food Waste Digesters, Dehydrators, and In-

Vessel Compost Systems

Composting Methods and Technologies

U.S. ARMY

HES
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Composting Technologies

OO®

Vermi-posting

Characteristics

Q Simple, near-site, small-scale,
educational opportunity

Throughput

d 1000 Ibs. food waste/(year*yd?)

d 1000 Ibs. carbon source/(year*yd?)

d 600 lbs. compost/(year*yd?)

Water Requirement (+)**

Energy Requirement (-)

Cost (+)

**

(+) minimal

(++) moderate
(+++) significant
(-) no requirement

U.S. ARMY
US Army Engineer Research u‘ i E' ﬁ
5 and Development Center -
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Composting Technologies LO®

Food Waste Digesters

» Characteristics
O Simple, on-site, medium-scale
O Currently being tested at Fort Hood,
TX
0 ORCA-Organic Refuse Conversion
Alternative
» Throughput
O 16-100 lbs/ hour
O 3-15 gallons water/hour
= Water Requirement (++)**
» Energy Requirement (+)
» Cost (++) (+) minimal
(++) moderate

(+++) significant
(-) no requirement

= 0

e U.S.ARMY

Photos courtesy of Totally Green,
Inc., Tulsa OK




Composting Technologies

LO®

A gear-driven

The slurry is piped

Diagram courtesy of Hobart, Inc.
to the water press,

Food Waste Pulpers

Characteristics

helical stainless -
staal scraw
canveyor processes o~\‘__H
the slurry through / =

the watar
pPress screen,

0o
Excess water Y
is squeezed out

through the L]
stainless stesl

The semi-dry pulp,
which is an 88%
reduction in
volume, is fed to
a trash container.

-
-

I=

0

95% of the water
is fed back to the
trough/pulper by
the retum pump.

Then the waste
—o maternal is

ground into a
slurry pulp.

The waste
material is drawn
"o into the stainless
stoel cutter,

-

Waste material
is fed to the
pulper through
a trough or feed
tray.
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o Simple, on-site,
medium-scale
= Throughput
O 700-3000 lbs/ hour
0 Water recycled
o 80-90% waste volume
reduction
O 80-360 Ibs/hour
= Water Requirement (++)**
= Energy Requirement (+)
= Cost (++)

(+) minimal

(++) moderate U.S. ARMY A
Xy
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Composting Technologies LO®

US Army Engineer Research
and Development Center

In-Vessel Aerobic Systems

Characteristics

=  Simple to complex, off-site or near —site

» Medium to large-scale

= Carbon source bulking material required

= Efficient with short turnover times

» End product may require additional curing time
O Secondary storage facility required

Throughput

= 1,000-10,000 Ibs food waste/week

= Custom designed to meet needs specifications

= Compost retention times vary from 7-21 days
O Additional, secondary curing times of 6-8

weeks

=  Water Requirement (++)**

Energy Requirement (+) to (+++)

Cost (+) to (+++) U.S. ARMY A
(+) minimal W

(++) moderate -
35 (++4) significant ¥



Internal and External Collaboration MO®

Local and regional SIRAL Tg,

Share and authorities

document lessons
learned

gd‘“v“n’

'b‘\

Federal Government

Build cross- Public-private
functional Net partnerships
Zero teams

Assist each other
with challenges

unicor

:fﬁ' Habitat

for Humanity®

A
GSA g
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Conduct monthly
calls and periodic
progress
meetings




Best Practices — Lessons Learned 5:3 9 @

= Collaboration and teamwork is key!
= Set smart goals
= Command support is needed for project execution

= Changing behavior is as important as efficient
technologies

= Procurement practices affect type & volume of waste
generated

= BY
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Lessons Learned at Fort Polk

PCA Cellulose Land Application
Project

Used pulp — a byproduct

Tilled into ground, seeded and fertilized

Unsuccessful — would not compact

Collaboration

Photo showing soill
separation above to the
left a photo showing
results of soil that would
not compact. A
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Questions?

Army Sustainability Report 2014
http://lusarmy.vo.linwd.net/e2/c/downloads/367149.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
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Net Zero Waste Module

Slide 1: Title Slide

| am Kristine Kingery. | work in the Army Secretariat in the Office of the Assistant Secretary of the
Army for Installations, Energy and Environment. | am the Director of Army Sustainability Policy and
the Army lead for the Net Zero Installation Initiative. Thank you for tuning in to Session 5 of the Net
Zero online training.

Slide 2: Module 5 — Net Zero Waste

This is Module #5 —Net Zero Waste. This slide lists the topics that will be covered during this session.

First I'll go over the objectives of this training and what will be accomplished — and basically, what you
should know by the end of this session.

We'll cover the driving forces behind Net Zero Waste: And when we talk about drivers, we’re not just
taking about the regulatory drivers such as the policies, regulations, and goals set forth in Presidential
Orders, DoD Directives and Strategic Sustainability Performance Plans. More important forces that
drive the Net Zero goals include the physical and environmental limitations that are or can potentially
be a threat to continued mission at an Army installation — such as land use and waste disposal costs.

| discussed the Net Zero hierarchy in detail in the 1% and 2" module and briefly went over the Net
Zero Energy hierarchy in Module #3 — Net Zero Energy — and the Net Zero Water hierarchy in Module
#4 — Net Zero Water and for this session | will revisit the inverted triangle that represents the Army’s
priority of approaches to Net Zero Waste.

We'll ‘re-review’ the Army’s Net Zero Pilot Installation Initiative specific to the Net Zero Waste pilots
and provide an overview of what these Net Zero Waste pilots have accomplished and what we have
learned through their activities of three plus years being a Net Zero Waste pilot.

We will look at where to begin and the approach to implementing Net Zero Waste.

And finally, information and guidance will be provided on processes, programs, and procedures
related to Net Zero Waste that have been determined to be a “Best Practice” at Army installations,
stellar examples, challenges identified or “Lessons Learned’ and potential sources of funding.

Ok now let’s talk about why you're here.

Slide 3: Learning Objectives

The objective of this training is to present relevant information you can use to support your installation
in its pursuit of Net Zero Waste.

By the end of this session you should:
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1. Understand how the Army’s Net Zero Waste definition supports our efforts to meet and/or exceed
mandates, regulations and goals.

2. Understand how waste impacts Army Installations and the Army mission.

3. Delve into the concepts, data, and resources required to develop an approach to implementing
Net Zero Waste including material flow analysis, waste characterization and identifying and
implementing waste reduction, re-use, and diversion opportunities.

4. Know the resources and best practices available to determine what might work at your installation.

Now let’s review what’s driving the Net Zero initiative in terms of regulatory drivers and mission
impact drivers. Regulatory drivers motivate actions taken to comply with requirements which are
relatively straight-forward and involve tangible numerical metrics. Mission impact drivers motivate
actions taken towards Net Zero to mitigate risk to an installation’s mission.

Slide 4: Net Zero Waste Drivers — Mandates and Policies

Regulatory. The recent history of Army waste regulatory drivers:

Executive Order or EO 13423, Strengthening Federal Environmental, Energy, and Transportation
Management, signed in January 2007, established several waste management requirements for
federal agencies including that each agency increase diversion of solid waste, maintain cost effective
waste prevention and recycling programs in their facilities; and use environmentally sound practices
in the disposition of agency electronic equipment. In addition, EO 13423 directs agencies to use
sustainable environmental practices, including the acquisition of biobased, environmentally
preferable, energy-efficient, water-efficient, and recycled-content products, and use paper with at
least 30 percent post-consumer fiber content. (The use of recycled content products and post-
consumer fiber paper does not directly reduce the installation waste stream; however it does
contribute to conserving natural resources and increased the demand for recycled content products,
incentivizing the recycling economy.)

In February 2007 DoD implemented the DoD Integrated Solid Waste Management Policy which
established a 40% diversion rate goal for non-hazardous solid waste and a 50% diversion rate goal
for C&D waste by 2010. The DoD surpassed the C&D waste diversion rate goal by diverting 73% of
C&D waste in 2010. The DoD missed the non-hazardous waste diversion rate goal by 1%.

The Army Integrated Solid Waste Management Policy incorporates the DoD policy waste diversion
goals into the installation Integrated Solid Waste Management plans, required by AR 420-1 and also
requires reporting on installation progress toward these goals in SWARWeb.

EO 13514 Federal Leadership in Environmental, Energy, and Economic Performance, signed in
October 2009, quantified sustainable procurement requirements by mandating that 95% of contracts
for goods and services to be conducted sustainably. This requirement directed Federal Agencies to
ensure that contract actions including task and delivery orders for products and services, with the
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exception of weapons systems, are energy efficient (including Energy Star and Federal Energy
Management Plan designated products), water-efficient, biobased, environmentally preferable
(including Electronic Product Environmental Assessment Tool (EPEAT) certified electronic products),
non-ozone depleting, contain recycled content, and are non-toxic or less-toxic alternatives. In
addition, Federal Agencies were directed to employ environmentally sound practices in the
disposition of excess or surplus electronic products. Sustainable procurement is important because it
can reduce waste generation at the source (as well as energy and water consumption). EO 13514
also required that printing paper use be reduced and duplex printing policies be implemented.

Slide 5 Goal Setting and Progress Reporting

EO 13514 requires Federal agencies to prepare & submit an annual Strategic Sustainability
Performance Plan (SSPP)

OSD prepares the DoD SSPP (applicable to Army, Air Force, Navy, etc.). The Army provides its
annual progress information on all of the goals reported in in the SSPP to the OSD.

The Army also reports its sustainability implementation progress via the Army Sustainability Report or
ASR

The 2014 Army Sustainability Report was released in October

Slide 6 — The DoD SSPP

The DoD Strategic Sustainability Plan (SSPP) is updated annually to establish DoD sustainability
goals and implement the requirements of Federal sustainability directives including EOs 13423 and
13514. Net Zero Waste related goals in the FY14 DoD SSPP fall under Objective 3: The Ongoing
Performance of DoD Assets Ensured by Minimizing Waste and Pollution — Goal 5 Solid Waste
Minimized and Optimally Managed. Subgoals 5.2 and 5.3 set waste diversion rate goals - 50%
diversion of non-hazardous solid waste and 60% of C&D waste diverted from the waste stream by
FY15 and thereafter through FY2020.

The other sub goal under Objective 3; Goal 5 of the FY14 DoD SSPP (Sub goal 5.1) relate to
implementing policies to reduce the use of paper.

Slide 7 ASR

This figure is taken from the ASR14 and shows the Army’s progress in diverting solid waste and C&D
waste from landfills. In FY13, the Army diverted about 304,000 tons of solid waste from landfills and
957,000 tons of C&D debris for reuse — 43 percent of solid waste and 75 percent of C&D waste.
While the Army’s end goal is Net Zero waste, it is progressing toward the DoD goal to divert 50
percent of non-hazardous solid waste and is exceeding the goal to divert 60 percent of C&D debris
from the waste stream by FY15.
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The Army recycles more than cans, paper, plastic, and glass. It collects and reuses or recycles
electronics, scrap metal, cardboard, wooden shipping crates, and other materials. The Army properly
disposes of old or surplus electronics in accordance with EO 13514, using the Defense Logistics
Agency’s Disposition Services. Army installations also compost landscaping wastes. In FY13, it
tripled the amount of composted material to 34,358 tons.

Next we'll review Net Zero drivers that stem from threats to mission continuation such as land use
restrictions and rising waste disposal costs

Slide 8: Net Zero Waste Drivers - Mission

DoD and municipal solid waste landfills are filling up. Expanding existing landfills or constructing new
DoD landfills takes up land space that can be utilized to support other vital Army activities. In
addition, regulatory and compliance burdens make it difficult to expand existing or build new landfills
and even to continue operating current landfills. As landfills close and new landfills are not opened,
waste must be transported greater distances resulting in increased disposal and waste transportation
costs and increased greenhouse gas emissions. By reducing and ultimately eliminating landfill waste,
the DoD can preserve land and reduce costs associated with waste disposal.

Now that we understand the driving issues, let’s shift our focus back to Net Zero Waste and revisit the
Army Net Zero Hierarchy.

Slide 9: Net Zero Waste Hierarchy:

This Slide shows the inverted triangle for the Army’s Net Zero Waste hierarchy and how Net Zero
Waste was specifically defined in the 28 January 2014 Army Net Zero Directive.

I'll PAUSE for a moment so you can review the definition of Net Zero Waste.

The Net Zero Waste hierarchy indicates that reduction, or avoidance of waste all together, is the most
efficient strategy for minimizing waste and reaching our goal.

Re-purposing or re-using waste products and materials is the next most efficient since the complete
value of the goods are retained and the re-used goods are substituted for goods that would have
been purchased new. This eliminates the resources needed to manufacture new products.

Recycling is the next most efficient - it retains some material value of the goods and materials, but
requires energy and resources for processing. Composting is a way to recycle organic food wastes.

Energy recovery is at the bottom of the Net Zero hierarchy and is the least efficient because it only
retains the thermodynamic value of the materials used in the goods; it also requires energy and
resources for processing. Energy recovery is the final method that should be considered to divert
otherwise non-reusable, non-recyclable waste from landfill disposal.

As installations follow the hierarchy, they see reductions in the amount of solid waste disposed, as
the goal of a Net Zero Waste installation is to have zero solid waste landfill disposal.
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Approaches to achieving Net Zero Waste include improved purchasing practices. For example,
buying less and buying better, such as buying recycled as well as recyclable content, and bio-based
products. Procuring products that produce less waste, including packaging waste, and that are easily
re-purposed or recycled impacts the first three levels of the net-zero hierarchy. The implementation
of take back policies into procurement contracts also reduces waste generation by returning
packaging materials and products that have reached the end of their useful life back to manufacturers
for re-use or recycling.

Waste should be viewed as a resource that contains value either through re-purposing, recycling or
composting.

A final holistic approach is energy recovery. After every bit of waste is re-purposed, recycled, or
composted then an appropriate disposal methodology is waste-to-energy. Waste to energy enables
the capture of the energy value products and reduces waste to be landfilled.

Now we will expand our discussion of the approach to implement the Net Zero Waste hierarchy.

Slide 10: Implementing Net Zero Waste

These are the steps in the approach to implementing Net Zero Waste corresponding to the Net Zero
Waste hierarchy.

Waste source reduction is the top priority. If you do not generate the waste, then you do not have to
divert it or dispose it. Waste reduction can be achieved by changing how we buy and how we use
products and materials. Procurement practices can be implemented to buy materials that generate
less waste, have longer service lives, and can be more easily diverted from the waste stream. For
example, requirements for reduced packaging can be included in procurement contracts and, when
packaging is required, contracts can specify packaging that is easily reusable, recyclable or
compostable. Take back programs are another way to reduce waste generation. Take back
programs allow the return of products to the manufacturer after their useful life. Take back programs
are gaining popularity in areas such as electronic equipment. Changing the way we use products can
also reduce waste. For example, duplex printing, printing on both sides of a sheet of paper,
significantly reduces paper waste. Reducing waste source generation not only reduces the waste we
have to dispose, it reduces costs because we get more use out of the products and materials we
procure.

The next approach to implement Net Zero Waste is re-purpose. Re-purpose, or re-use, is the
subsequent use of a product after the initial first use with no changes to the products identity or
application. Establishing an installation re-use program can divert waste and save money. Re-use
centers receive unused products and supplies and redistribute them to other organizations. For
example, if a unit has materials with a remaining shelf life that they will not use, the unit can give their
excess materials to the re-use center instead of disposing of them. The re-use center can then
distribute these items to units that need them. This not only saves disposal costs, it saves
procurement costs for the unit receiving the items. Other examples of re-purpose include the
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donation of used furniture to charitable organizations and the donation of used hospital linens to
veterinarians and animal shelters for bedding. The key to re-use is finding a recipient that can re-
purpose the products for their own needs, first within the installation and then within the surrounding
community. We continue on the next slide

Slide 11 Implementing NZ Waste...cont.

The next element of Net Zero Waste is recycling and composting. Recycling has become a standard
practice for the Army and in our daily lives. Recycling is the process of recovering materials from the
waste stream for use in other applications or in the manufacturer of new products. After re-purpose,
all waste streams should be evaluated for recycling potential. Qualified Recycling Programs are the
basis for these activities and enable installations to receive the proceeds from the sale of recycled
materials. Recycling entails several activities including collection, separation, and processing. All of
these activities must be in place at the installation to maximize the efficiency of installation recycling
programs.

Composting is a process to decompose organic materials into a nutrient rich material for use in
landscaping applications. Composting can divert organic waste that has no other material resource
value. It is estimated that 25 to 50 percent of our municipal solid waste is compostable. Composting
is a resource for installations to improve landscaping, reduce watering requirements, control erosion,
and reduce fertilizer usage. Composting can be achieved either on-site or through a local off-post
composting program.

The next element of Net Zero Waste is energy recovery. This is the final method that should be
considered for waste stream diversion after all other diversion goals have been met and re-purpose,
recycling, and composting options have been exhausted. The Net Zero Waste installations
considered waste to energy only working thru all the upper levels of the Net Zero Hierarchy. Ideally,
installations will collaborate to utilize regional waste to energy facilities where available. Once waste
reduction, re-purpose, re-cycle and composting is maximized, the remaining waste stream is
expected to be significantly smaller. This allows for the use of small “package” waste to energy units
for on-post use if off-post waste to energy options isn’t available.

And finally disposal. Zero landfill disposal is the bottom line to Net Zero Waste. Realistically there
may always be a small amount of waste that cannot be economically reduced or diverted. This is the
last resort and what we want to avoid.

Let’s take a look at the pilot installations have accomplished.

Slide 12 Net Zero Waste Pilot Installations

One of the first efforts the Army Net Zero Team launched was in support of the Net Zero Pilot
Installation Initiative — a data collection website to review the 24 Net Zero Waste nominations from
candidate installations world-wide. The following eight (8) Army installations were selected as Net
Zero Waste pilot sites: Fort Bliss, Texas; Fort Carson, Colorado; Fort Detrick, Maryland; Fort Hood,

Texas; Fort Hunter Liggett, California; Fort Polk, Louisiana; Joint Base Lewis McChord, Washington;
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and U.S. Army Garrison Grafenwoehr, Germany. The Army Net Zero Pilot Installations Initiative has
been a success due in large part to the continued outreach, technical support and educational
opportunities provided by the Army Net Zero team to installations.

Through three plus years of working with and gleaning knowledge (lessons learned and best
practices) from the Pilot Installations, the Army has a better understanding of what installations need
to do to move forward in their journey towards Net Zero Waste. The Net Zero Pilot Installation
Initiative allowed the Army to identify best practices and lessons learned that can be used to guide all
installations in achieving their Net Zero goals. Capturing lessons learned and incorporating best
practices in installation operations and management is a crucial step in institutionalizing Net Zero
across the Army enterprise.

Slide 13: Net Zero Waste Plan:

Generally, a Net Zero Plan (previously referred to as a Roadmap) describes the strategy for achieving
an installation’s Net Zero goals. Current waste generation is compared with the desired end-state.
Ideally, a Net Zero Waste plan builds a strategic framework from which an installation can identify and
implement initiatives to help drive them towards Net Zero. The plan will contain specific projects,
sequenced over several fiscal years, with the progress that each project will make towards Net Zero
clearly identified.

Comparing current waste generation with the desired end-state starts with a Material Flow Analysis or
MFA. An MFA looks at “outputs” (which is the current waste disposal) as well as “inputs” (like
purchasing data). This links the volume of waste generated by activity with the source of that waste
in the supply chain. The material flow analysis also establishes a baseline and identifies an
installation’s priority waste streams. A plan is then developed that presents strategies and specific
projects for reducing or eliminating those waste streams.

Here you can see how an installation might achieve Net Zero Waste in 2020 by increasing recycling,
developing waste-to-energy projects and implementing green packaging. The graph indicates
progress toward Net Zero Waste through the implementation of the Net Zero Waste Hierarchy. From
year to year the total tons of waste generated decreases as shown by the decrease in the composite
bars. Sustainable procurement increases are shown by the increase in green packaging. Recycling
and waste to energy also increases year to year. The reduction in waste generation and the increase
in waste diversion lead to a decrease in landfill disposal.

Now we will take a closer look at material flow analysis.

Slide 14: Material Flow Analysis

Net Zero Waste planning starts with a Material Flow Analysis. The material flow analysis looks at the
lifecycle of waste from its generation to its disposal, balancing waste input and output. This
information, as well as general information about existing waste diversion technologies,
infrastructures, markets, etc., is used to assess the relative ease by which each material category can
be diverted. The Material Flow Analyses looks at readily available data, including:
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= Annual Solid Waste disposal data, by waste category
= Army supply & purchasing system data
» Previous waste characterization studies

Analyzing purchasing data /inputs means that we are engaging the procurement aspect in waste
management and Net Zero Waste. This in itself is a critical step as source reduction starts with
procurement.

The data analysis is organized by installation “activities” (such as dining facilities, construction
activities, or vehicle maintenance) vs. waste types or organizations. This allows installations to
develop consistent waste avoidance or diversion strategies for that entire ‘activity’ across the
installation.

Slide 15: Material Flow Analysis Protocol

A protocol for conducting material flow analyses was developed and demonstrated at six of the Army
Net Zero Waste pilot installations. This protocol standardizes the material flow analysis process and
is a systematic method for describing and quantifying the materials brought onto the installations and
the resulting waste streams. The first step is a material flow survey of material and waste flows. This
links waste that is going to landfills with waste-generating activities, focusing on material inputs and
those organizations and activities that are involved in procuring/producing the material.

To support the material flow survey, the waste streams are examined to identify their composition,
including visual examination of waste that is going to the landfills.

A workbook was then designed that aggregates a variety of organizational, waste, and purchasing
data into a single “repository” for analysis.

The workbook enables installations to query the material flow data and develop material flow
diagrams to “see” material data flow.

The workbook and the diagrams help installations identify the largest volumes of waste by type and
prioritize different reduction opportunities. Technologies and methods can then be identified to
address these waste streams by reducing waste input and increasing waste diversion.

Now let’s look at an example of material flow analysis and waste characterization.

Slide 16: Material Flow Analysis — Fort Hood

Material flow analyses show where your waste came from and where it is going. Waste
characterization analyzes the composition of the waste stream to identify high volume waste
categories and to target efforts to minimize, divert, and recycle the associated waste streams. We
conducted more detailed waste characterization at some of the pilot installations. Fort Hood used the
material flow analysis protocol that | discussed in the previous slide to collect data on the current
waste generated and disposed. A waste characterization was conducted by examining and
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categorizing waste streams as shown in the upper right of this slide. Fort Hood also performed a
waste characterization of the material in their landfill as shown in the lower left of this slide. This
characterization revealed that 48 percent of Fort Hood’s landfill waste was recyclable included glass,
metals, paper and plastic. An additional 13 percent of the landfill waste was organic materials that
could potentially be composted. A material flow workbook was developed to compile and analyze
material flow and waste characterization data. Material flow diagrams were constructed to better
understand where the waste was coming from and where it was going. Using this information, Fort
Hood could identify technologies and opportunities to reduce the generation of waste and increase
the diversion of waste.

Periodic waste stream analysis enables an installation to establish its ‘baseline’ waste composition
and to more readily target waste streams for elimination, minimization, or diversion. The DoD
Integrated Solid Waste Management Policy recommends annual waste stream analysis as a best
practice for installation solid waste management. Waste stream analysis can be accomplished using
traditional ‘sort and weigh’ methods or less labor-intensive visualization methods. A combination of
weighing/sorting and visualization may be ideal, if time and resources allow. In any case, the
characterization should include building numbers and information about the ‘generating activity’ for
each dumpster. Real Property facility/category codes or building occupant information can be used to
determine the ‘generating activity’ for the waste in the dumpster. Analyzing the waste characterization
information by similar ‘generating activity’ (e.g., clinics, food service, motor pools) may facilitate the
installation’s efforts to minimize, divert, and recycle the associated waste streams.

We will talk more about diversion in the next slide.

Slide 17: Material Flow - Divertability

We developed a “divertability scale” for the Material Flow Analyses.
This enabled us to:

= identify existing recycling and diversion options that were underutilized
= identify new options that could be implemented without significant cost or effort
= and identify waste streams that needed a technology solution

The table on the upper left shows the” divertability scale”. The lower left pie chart shows the diversion
potential of the wastes.

The next slide shows divertability at Fort Bliss

Slide 18 Divertability at the Fort Bliss Hospital

This is a material flow diagram from the Fort Bliss Hospital. It shows material inputs, as well as
outputs and also shows where materials could be recycled or diverted. Identifying technology
solution needs will also help us feed into the Army & DoD technology demonstration programs
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Now let’s look at a couple stellar examples from Fort Carson and Joint Base Lewis-McChord. Then
we will move on to Best Practices that were published in the 2012 Net Zero Progress Report, the
ASA(IE&E) website and collectively gathered for the Draft Net Zero Waste Best Practice Brochure.

Slide 19: Net Zero Waste — Fort Carson

The Sustainable Fort Carson Program supports all IMCOM Campaign Plan lines of effort; improves
energy security and decreases reliance on petroleum; reduces unnecessary impacts to training lands
and restores habitat; reduces environmental compliance risk; eliminates waste; enhances human
health, safety and well-being; conserves water for human and ecosystem needs; imparts a sense of
community through land use planning; and finally it saves money! Under the Programs’ umbrella, Fort
Carson boasts a robust Recycle Program (a QRP) that proactively supports the installations’ goal to
achieve Net Zero Waste. The Operations and Maintenance Division of the Directorate of Public
Works — or DPW — maintains a 24/7 Recycle Center and four (4) recycle drop-off locations.

To address the top of the Net Zero Waste hierarchy which is ‘Reduction’ they have a proactive
sustainable procurement program, and are actively working with their procurement officers to improve
purchasing practices.

In addition to the standard list of items accepted for recycling, Fort Carson is continually adding to
that list through research and collaboration efforts. A regional non-profit takes furniture that would
have otherwise been disposed of as waste and the City of Colorado Springs collects porcelain from
Fort Carson and then crushes the would-be waste material to be re-used as aggregate, and they also
contract with UNICOR on recycling options for personal electronics.

Fort Carson has found a way to address the monumental challenge of recycling mattresses. Fort
Carson transports mattresses to a local recycling facility where the springs are removed and sold to
another local recycler for the metal content. The remaining materials are shredded, compressed,
baled, and placed in a covered accumulation area. Once 40,000 pounds have accumulated, the
bales are shipped to a manufacturer for use as a raw material. Typical end-uses include carpeting
and insulation.

The Recycle Program recently initiated a Recycle Incentive Barracks Single Stream (RIBSS) Program
geared towards getting Soldiers involved in recycling and earning money for morale, welfare and
recreation funds for barracks. Units bring their recyclables to the Fort Carson Recycle Center to be
weighed and have their accounts updated.

An Environmental “Battle Book” shows materials/products used on Fort Carson and provides turn-in
procedures for those items that can be recycled or re-purposed. The Fort Carson Facility Managers
(FM) Handbook specifically defines Net Zero responsibilities not only for Facility Managers, but for
units, Directorates and tenants. Facility Managers support recycling efforts in their building(s).
Military Facility Managers encourage their Soldiers to participate in the Recycle Incentive Barracks
Single Stream Program and conduct spot checks to ensure unit compliance with recycling policy.

10
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Slide 20: Net Zero Waste — Joint Base Lewis McChord Case Study: JBLM concrete/asphalt
recycling and compost facility

Joint Base Lewis-McChord or JBLM is the third largest Army installation with a community of
approximately 100,000 people, including Soldiers, Airmen, Family members, civilian workers, and
retirees within 50 miles of JBLM. In 2002, JBLM emerged as a leading force in sustainability when it
became one of the first Army installations to implement a sustainability program. Joint Base Lewis
McChord (formerly Fort Lewis and McChord Air Force Base) is both a Net Zero Water and Net Zero
Waste installation.

This Case Study focused on the Joint Base Lewis McChord Recycling Center also referred to as
“Earthworks”. The JBLM Recycling Center is part of the Sequalitchew Creek EcoPark and
Earthworks project — a redevelopment of a former landfill (Landfill #5) into a nature preserve and
organics recycling center. Redevelopment activities began in 2005 and at completion the EcoPark
will feature native prairie, forest and woodland communities that resemble pre-settlement conditions,
wetlands, an education center, interpretive displays and a walking trail. Earthworks currently
supports waste diversion, recycling and reuse operations though composting, concrete and asphalt
recycling and wood waste recycling, and soil remediation projects.

Asphalt and Concrete Recycling began as mining activity when an inert concrete and asphalt landfill
that occupied a portion of Landfill No. 5 was officially closed in 2008. Over 25,000 tons of waste
concrete and asphalt was mined from this landfill and reused in a storm water management project.
Since that time the on-going practice is to collect aggregate from small projects at JBLM and store at
Earthworks until the material has been grinded down for re-use — see picture of the grinding
operations on next slide.

JBLM implemented composting onsite for pre-consumer food waste, grass and landscaping, and
100% of bio-solids from the wastewater treatment plant.

Both of these best practices keeps soil and construction and demolition aggregate materials from
being hauled away and then re-purchased, and also saves transport costs, fuel, and emissions. JBLM
found that the cost of using reclaimed material is dependent on the volume of material processed, but
is generally less than 50% of the cost of virgin material. So the installation is increasing recycling and
composting.

| will provide more details on both activities in the next two slides

Slide 21 Case Study: JBLM concrete/asphalt recycling

Joint Base Lewis-McChord collects and stockpiles waste concrete and asphalt generated from in-
house projects. It then reclaims the material to provide high-quality, Washington Department of
Transportation-specification aggregate for other on-post projects. The use of reclaimed aggregate
qualifies for Leadership in Energy and Environmental Design or LEED credits, enabling JBLM to also
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meet the Army’s sustainable design and development policy for new construction and major
renovations.

A third order benefit of this best management practice is a reduced carbon footprint. This on-Post
reclamation effort eliminates the inbound and outbound trips to offsite disposal and virgin product
guarries, significantly reducing greenhouse gases associated with aggregate transportation, as well
as the volume of traffic through JBLM’s access gates.

The pie graph on this slide shows that in FY2013 the largest categories of recycling material that
were stockpiled for future use was concrete, asphalt, and clean soil from construction projects.

A new highway project that has been planned for years but suspended until funded (the Cross base
highway) is projected to use 100,000 cubic yards of this stockpile, earning Joint Base Lewis-McChord
a projected cost avoidance of over $2 million.

Next we will look at the composting operations co-located with the asphalt and concrete recycling
activity at Earthworks.

Slide 22. Case Study: JBLM compost facility

We discussed JBLM’s practice of stockpiling waste concrete and asphalt and then reclaiming the
material to provide high-quality aggregate. Another best practice of JBLM is turning organic waste
resources into valuable landscaping and soil amendment products. Between FY 2006 and 2011
JBLM diverted approximately 29k tons of organic wastes such as leaves, grass, food waste,
landscaping and land clearing debris, storm debris, stable waste, and biosolids from off-installation
landfill disposal and recycling facilities. A conservative estimate of cost savings is approximately
$2.65M. Since 2006, The JBLM Compost Facility has produced over 12k tons of compost products
with an estimated value of $200k. The JBLM Compost Facility product is used either on base or sold
via public auction. In 2012 JBLM compost was certified by the US Composting Council Seal of
Testing Assurance program. This certification is the gold standard for compost product in the United
States. Composting organic wastes at JBLM has proven to be an economically sustainable
investment and has evolved into a ‘community connector’. JBLM’s composting operation serves as a
model not just for other Army installations but for students and teachers of the Washington Organic
Recycling Council’s Composting Operators Course, who tour the facility regularly.

Recently JBLM performed an evaluation of compostable biobased food service ware which may
enable them to consider composting post-consumer food waste from their dining facilities. Typical
post-consumer food waste is contaminated with plastic and foam food service ware such as
disposable bowls, containers and cutlery that prevents the waste from being composted. The
implementation of biobased compostable food service ware would enable them to compost both the
food waste and the food service ware.

In 2012 JBLM sold the largest pile of compost ever sold through the government’s surplus liquidation
site — over 5 million pounds for approximately $9,000. The JBLM Composting Facility has operated
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successfully since 2006 and in 2011 an expansion doubled its capacity to meet the present and future
needs of JBLM in support of the Army’s vision of “Net Zero Waste by 2020".

Now we will discuss another Net Zero Waste Pilot success — Fort Polk Battery Charging and other
best practices

Slide 23. Success Story Fort Polk Battery reuse- BP published on Army website

The aggressive training mission of the Joint Readiness Training Center (JRTC) at Fort Polk,
Louisiana presents significant challenges to pursuing Net Zero Waste without impacting the mission.
The JRTC provides highly realistic, stressful, joint and combined arms training for units in 3 week
rotations, leaving little time for clean-up following the exercise, even less for the management
required of the 12-volt lithium batteries (BA 5590 and BA 5390) used during their rotations. Each year
units turn in about 7,300 of these batteries at the end of their 3 week training at the JRTC, nearly half
of which are still usable (70% of battery’s life span remaining). Seeing an opportunity to reduce
battery expenditures, waste disposal costs and potential injury to soldiers, JRTC and Fort Polk
personnel developed a program for the turn-in, testing and re-issue of these batteries. Testing the
batteries to determine life-span requires special equipment employed by personnel specifically
trained in safely discharging and operating the testing equipment. Re-issue of the BA 5590 and BA
5390 lithium batteries has resulted in an annual cost savings to the Army of over $450k. Additionally,
environmental compliance, waste reduction, and worker health and safety have also improved.

Other best practices identified at Fort Polk include the following:

. Rather than spend $40,000 to dispose of three storage containers filled with empty fire
extinguishers, DOL personnel cut the extinguishers, creating scrap metal that was sold for
$3,000.

= When government-issued cell phones are returned to the Network Enterprise Center (NEC),

the NEC reissues them if they are in good shape.

" When possible, unusable furniture is taken to the QRP and, as necessary, dissembled by
hand, allowing metal to be captured for recycling.

" Fort Polk requires vendors to take back packaging from new furniture deliveries.

" Since 2009, Fort Polk’s Barracks Furniture Manager has been purchasing foam mattresses in
place of traditional mattresses to extend the life expectancy to 5 years, permit better cleaning,
and provide opportunities for recycling of the resource at the end of its life.

We continue with the best practices identified in the 2012 Net Zero Progress Report on the next slide.

Slide 24: Net Zero Waste Best Practices 2012 Proqgress Report

The purpose of the 2012 Net Zero Progress Report on the Army’s Net Zero Pilot Installation Initiative
was to provide a summary of the progress to date and delineate the next steps to institutionalize Net
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Zero Army-wide. The report, released in May of 2013, also identified the following Net Zero Waste
best practices:

Establish a Qualified Recycling Program

Every Army installation should establish a Qualified Recycling Program (QRP). At its most basic
level, a QRP enables the installation to receive and utilize the proceeds generated from its scrap
metal sales via their servicing Defense Logistics Agency Disposition Services (DLADS) office. This
level of QRP can be established without additional staff, facilities, or equipment; however, the scrap
metal proceeds can then be used to expand the installation’s recycling program to collect and sell
other recyclables (e.g., aluminum, cardboard) where cost-effective, based on available local and
regional markets. The QRP also benefits the installation’s Morale, Welfare, and Recreation
programs.

Many Army installations have implemented successful recycling programs via a QRP, and have
utilized their QRP proceeds to increase the variety of materials collected for recycling, in turn
increasing their recycling rates. QRP proceeds can be utilized to purchase additional recycling
equipment and establish incentive programs, such as recycling contests between military units and
organizations. Recent waste characterization studies show that the recyclable content of installation
waste streams can still be high even at installations with the most mature recycling programs.

Characterize and Quantify Waste Streams

Periodic waste stream analysis enables the installation to establish its ‘baseline’ waste composition
and to more readily target waste streams for elimination, minimization, or diversion. The DoD
Integrated Solid Waste Management Policy (1 Feb 2008) recommends annual waste stream analysis
as a best practice for installation solid waste management. Waste stream analysis can be
accomplished using installation personnel or via contractor support, using traditional ‘sort and weigh’
methods or less labor-intensive visualization methods. A combination of weighing/sorting and
visualization may be ideal, if time and resources allow. In any case, the characterization should
include building numbers and information about the ‘generating activity’ for each dumpster. Real
Property facility/category codes or building occupant information can be used to determine the
‘generating activity’ for the waste in the dumpster. Analyzing the waste characterization information
by similar ‘generating activity’ (e.g., clinics, food service, motor pools) may facilitate the installation’s
efforts to minimize, divert, and recycle the associated waste streams.

Implement Sustainable Purchasing Practices to Reduce Waste at the Source

Source reduction is the highest level of the Net Zero Waste hierarchy and should be the first course
of action in reducing the installation’s waste stream and specific materials within it. Improved
purchasing practices can significantly reduce the volume and type of waste generated on Post. For
example, supply contracts can be revised to minimize packaging waste, require compostable
packaging materials (e.g., Fort Polk’s ‘say no to Styrofoam’ campaign), or include ‘take back’ clauses
for categories of packaging (e.g., pallets, expanded polystyrene). ‘Take back’ efforts have been
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successfully implemented in Europe for a wider variety of items beyond packaging, including
appliances, modular office components, and tires. Whenever feasible, installations should utilize bulk
purchasing to minimize waste generation.

We continue with the best practices identified in the 2012 Net Zero Progress Report on the next slide.

Slide 25: Net Zero Waste Best Practices 2012 Proqgress Report cont.

Leverage Low-/No-cost Reuse Opportunities

Many reuse and repurposing opportunities require a minimal amount of time and coordination, and
are free or low-cost. Numerous opportunities for greater repurposing and reuse can be found in all
activities across the installation, and several common best practices have emerged.

. Furniture is a major waste stream with high potential for reuse. Installations have partnered
with their servicing Defense Logistics Agency Disposition Services (DLADS) office, established
dedicated storage space, and developed procedures for providing the furniture for on-post
reuse. Other installations are donating end-of-life furniture to off-post nonprofit organizations
when on-post uses have been maximized and DLADS is not able to process the furniture.

" Food waste is another major waste stream on Army installations, with high potential for
diversion. To address part of the food waste stream, some installations have partnered with
local nonprofit organizations and/or waste haulers to donate recently-expired food from
commissaries and end-of-the-service-day food from service providers.

. Recovery and diversion of usable building components prior to building
deconstruction/demolition is another best practice that can be implemented for little to no cost.
Fort Hood has worked with Habitat for Humanity to recover building components. Other
installations have implemented similar efforts with non-profit organizations.

These examples show that reuse and repurposing can be a low-cost form of waste diversion when
personnel invest the time to coordinate and develop the opportunities. Installations are finding and

implementing more and more initiatives as a part of their Net Zero Waste efforts.

Leverage Low-/No-cost Recycling Opportunities

Most installations have basic recycling programs for the traditional recycling streams (e.g., scrap
metal, aluminum, cardboard, paper, plastics, glass), operated either through on-post programs (e.g.,
a QRP) or their local solid waste hauler. Low-/no-cost opportunities to expand the installation’s
recycling options may be available from unexpected sources. Personal electronics recycling has
been implemented at many installations through partnerships with vendors such as UNICOR, which
responsibly recycle and dispose of the electronic components. Collection events are held on post to
collect personal electronics and some vendors, including UNICOR, will take the items for free. Fort
Carson participates in the City of Colorado Springs’ end-of-life porcelain recycling.
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| will now summarize the Net Zero Waste Best Practices that were collected and documented as a
result of the three plus years in working with the pilots

Slide 26: BP — Expand recycling program
For the next few slides | will share other Net Zero Waste Best Practices. These have been
documented in working with the pilot installations over the past three plus years.

| will start with a best practice that contains many elements: Expand Existing Recycling Program. All
Army installations are required to have a recycle program in place and it was identified as a best
practice at the onset of the Army’s Net Zero Initiative to establish one as a Qualified Recycle Program
(QRP). This slide lists best practices that will enhance or add focus to an installations recycle
program or QRP.

1) Add to the list of recycled materials, particularly less common but still valuable items (e.g. 3-7
plastics), and find new vendors as needed. 2) Identify opportunities to utilize Single Stream
Recycling, e.g. food courts, family housing, events, and military training areas. 3) Decrease
contamination of waste stream through new sorting procedures and equipment. 4) Upgrade other
processing equipment, such as shredding, baling and sorting. 5) Increase storage, particularly for
less common or less valuable materials. 6) Promote new initiatives that leverage the participation of
other organizations (but are still tracked through the Qualified Recycling Program (QRP), such as
drop-offs from tenant organizations. 7) Manually remove recyclable items from the waste stream
when waste is being centrally collected or sorted already.

| will continue with best practices installations can adopt to improve and expand their Net Zero Waste
program.

Slide 27 Expand Recycling

The following best practices have been identified to promote recycling and increase recycling rates

Bring Your Own Bag Campaigns - Plastic disposable shopping bags are a major source of film plastic
waste on installations. Following the Net Zero Waste hierarchy, the reduction of this waste stream
should first be addressed through source reduction. Substituting re-usable shopping bags, and
promoting them through installation-wide campaigns, can effectively achieve source reduction.

Clean and Re-Use Shop Rags - Shop rags represent a large textile waste stream at many
installations. As a source reduction action, and because textile waste is very difficult to divert from
the landfill, cleaning and re-using shop rags is a best practice. Typically, a contract is arranged with a
vendor, and the cleaning and re-use of rags is offset by the costs savings on new shop rags.

Recycle Wrap - Woven polypropylene blue sterilization wrap can be recycled; this material is
generated by the hospital and is a high value polymer.
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Substitutes and re-use of Packaging Materials - Packaging is a broad category of material that makes
up a significant portion of an installation’s total waste, and so has been identified as a high priority
waste stream. Within this category, many opportunities exist to re-use, eliminate or find substitutes
for this priority waste stream. For example, Expanded Polystyrene Foam (Styrofoam™), Insta-Pak™
foam, and film plastics can be recycled using densification equipment, re-used or replaced with paper
or cardboard substitutes and some film plastics can be reduced or eliminated depending upon
packaging design.

Re-Use of Textiles and Linens (particularly in medical activities) - When textiles are lightly soiled (e.g.,
from ink stains), they can be dyed to obscure the stains. Linens can be repaired until they cannot be
used anymore, then donated to be repurposed (e.qg., rags, veterinary clinics and animal shelters).
This relates to the Net Zero hierarchy in the areas of reduction and repurpose. Disposal of scrubs
can be reduced by having the stains dyed so that the medical community can re-wear them or
repurposed by using them at veterinary clinics on Army installations.

Setting Printers to Double-Sided Printing - Setting printer defaults to double-sided printing is now a
standard procedure in many large private sector and government organizations. Printing double-
sided can prevent an estimated 61 billion sheets of paper from entering the waste stream annually—
government wide, an excellent example of source reduction — the top priority for an Army installation’s
approach to Net Zero Waste.

| will continue with Net Zero Waste Best Practices on the next slide

Slide 28 Expand Recycling cont.

Co-locate Recycling Bins - Placing recycling bins next to waste bins is crucial for successful source
separation. Numerous studies have concluded that the proximity of recycling containers to refuse
containers has a substantial impact on recycling and diversion rates.

Establish Recycling Challenge Programs and Contests - A portion of an installation’s QRP proceeds
can be used to challenge one unit to recycle more than another unit, and receive funds and other
rewards. So far, this approach has been proven a best practice for increasing awareness of Net Zero
Waste and potentially fostering a culture change in behavior as it reinforces a sustainable mindset
across the installation by providing rewards for units to prevent recyclable waste from going to the
landfill.

Performance-Based Contracting for Solid Waste and Recycling Collection - Use performance-based
contracts for solid waste collection, particularly if the same vendor provides solid waste and recycling
services. Develop new language for solid waste and recycling collection contracts that require
service providers to weigh each dumpster before emptying, record waste data, and provide data to
the installation. Contracts should provide financial incentives to vendors that increase the diversion of
waste from landfills and/or incinerators. Note: weighing solid waste and diverted material containers
is essential for this type of contract to work. This will help the installation acquire better data on their
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refuse rates and help to pinpoint the largest generators of refuse to address first in their plans to
achieve Net Zero Waste.

Social Media: Installations may be able to leverage existing outreach efforts by providing Net Zero
focused information and engagements. Social media, newspaper articles, workshops, recycling
events, fliers, posters, and mock-billing programs are all examples of what pilot installations have
been doing to support their Net Zero efforts.

| will discuss the final category of Best Practices — Pilot Programs and Demonstration and Validation
— or Dem/Val Projects.

Slide 29 Best Practices Pilot Programs

Another best practice is the use of pilot programs and demonstration projects as a potential venue to
support efforts toward Net Zero Waste. As discussed in the previous Net Zero training modules,
before new technologies are deployed across an installation and ultimately verified as a ‘Best
Practice’ they are often demonstrated on a smaller scale through pilot programs and demonstration
and validation (Dem/Val) projects. Pilot programs may involve new technologies or working with new
partners. The focus is on temporarily implementing a new approach or technology, or leveraging
external stakeholders with similar interests, to provide an opportunity to document the full effects of
the actions on Net Zero goals before it is more permanently adopted.

Pilots and Dem/Vals for the most part, deal with emerging new technologies; technologies too new to
be accepted as an established Best Practice at an Army installation. Pilots and Dem/Vals are
implemented with the intention that if successful, ultimately the subject of the pilots will be established
as a Best Practice as depicted on the slide. The point at which a pilot program or Dem/Val is raised
up to a Best Practice is determined on how widely it is adopted and successfully implemented.

Pilot programs, such as the Net Zero Pilot Installation Initiative or the Fort Carson Net Zero Building
Pilot can potentially raise awareness about Net Zero Waste and foster a culture change that leads to
increased recycling and source reduction. Dem/Val projects that support Net Zero Waste might
include new waste-to-energy technology that is in line with the Net Zero Waste hierarchy in regards to
energy recovery and source reduction.

We continue with this discussion on the next slide.

Slide 30 Best Practices Pilot Programs

Electric Hand Dryer Pilot Program - Based on research provided in FY2012 by the Army
Environmental Command, installations have shown a greater interest in electric hand dryers.
Although sanitation is still somewhat of a concern with electric hand dryers, a pilot study with “touch-
less” electric hand dryers may support further use of them.

Food Waste Donation with External Organizations - With the support of installation legal personnel,
food waste donation programs have been established at installations through partnerships with
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community “food rescue” and food bank organizations. This is more of an example of a best practice
that hasn’t yet been practiced enough. But, this has the potential to address a huge waste stream on
Army installations. In the spirit of Net Zero, installations are encouraged to research and investigate
any viable means at which they can legally work with ‘food rescue’ groups and food bank
organizations. The Department of the Army, Army Food Donations Procedures Memorandum
strengthens the Army’s commitment to food donation programs and establishes procedures for
providing excess food to food recovery and distribution organizations.

RecycleMatch Demonstrations - Leverage regional differences in recycling infrastructure. The ability
to recycle materials depends on the local and regional capabilities of recyclers to accept and process
materials. RecycleMatch is an open market software tool that allows installations to put materials up
for bid and allows installations to leverage different regional capabilities for recycling. Preliminary
feedback from the ongoing demonstration shows that RecycleMatch provides the most benefit to
installations with hauling and baling capabilities at their QRP.

Manufacturer Take-Back Programs - Although manufacturer take-back programs are growing widely
in Europe and the United States, the Army has only begun to implement this type of program.
Installations have worked successfully with manufacturers of furniture to take back packaging
materials and re-usable pallets.

This discussion continues on the next slide.

Slide 31 Best Practices Pilot Programs

Dining Facility Pre-Consumer Food Waste Pilot Program - Several installations have found that
diverting pre-consumer food waste is one of the most practical diversion opportunities for the
significant amount of organic waste in installation waste streams. Installations are now identifying the
best composting systems and digesters that can efficiently divert this waste stream (see next four
slides for more information).

Dining Facility: Post-Consumer Food Waste. Dining facilities generate a large amount of post-
consumer food waste. As previously discussed in the JBLM slide, challenges with composting post-
consumer food waste include waste segregation from non-compostable materials such as plastic or
foam food service ware products. Other challenges include collection and handling and the potential
for transmitting pathogens which can be avoided with safe handling procedures. The use of
compostable biobased food service ware items can reduce separation requirements. Some
municipalities such as the City of Seattle accept post-consumer food waste in their curbside compost
collection. In addition, many universities and athletic stadiums are implementing compostable food
service ware to allow composting of their waste. Compostable food service items should be
demonstrated to determine their performance in the dining facilities and their compostability in the
installations composting process.

Food Waste Digesters, Dehydrators, and In-Vessel Compost Systems - Because many installations
are now focusing Net Zero Waste efforts on their food waste streams, installations can collectively
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benefit from demonstrations of various technologies that can efficiently divert food waste (and other
biodegradable organics materials). Technologies that should be demonstrated and evaluated include
digesters, dehydrators, and in-vessel compost systems. Some of the technologies should also be
demonstrated in different bioregions.

Anaerobic Digesters - Although anaerobic digestion is not a new technology and has been used on a
large-scale basis in wastewater treatment, the use of the technology should be demonstrated with
other biodegradable materials.

Composting Methods and Technologies - Open static pile and covered aerated static pile methods of
composting have been demonstrated at Army installations and are gaining in popularity. The Army
has published guidance on composting and this has resulted in increased use of this approach to
address Net Zero Waste. We continue with the discussion of composting technologies on the next
four (4) slides focused on the studies conducted by the US Army Engineer Research and
Development Center or ERDC.

Slide 32 Vermi Posting — ERDC Pilot Study

This slide and the next three showcase composting technologies as published by the US Army
Engineer Research and Development Center. Mention of specific products or manufacturers does
not imply endorsement by DoD, the Army or ERDC. We begin with Vermi-posting.

Many schools use this technology as part of their environmental curricula and lesson plans are well
developed for this educational activity. This would work well for on-post schools or as part of a
Morale, Recreation and Welfare (MRW) after school activity. On-Site and Near-Site placement
minimizes transportation costs. Carbon source/bulking agent refers to paper, cardboard, wood chips
or landscape waste.

There are larger scale worm farms in use in Europe and India.

Slide 33 — Food Digesters - ERDC Pilot Study

There are several types of food digesters, ranging from home usage varieties to industrial scale
models. We will focus on the industrial or institutional types of commercial food waste digesters.
Food waste is completely broken down and turned into an organic rich effluent that can be disposed
of in the sewer system or captured and used as gray water or compost tea for landscape irrigation.
Note that this aspect has not been subjected to focused scientific research and that the effluent may
require additional treatment before use as landscape irrigation. Again, mention of a specific trade
name or manufacturer does not imply endorsement by the DoD, Army, or ERDC

Slide 34 — Food Waste Pulpors- ERDC Pilot Study

Water use for pulping is minimized through recycling and reused during pulping process.

" pulp is first separated from waste
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" Results in a significant volume of waste reduction

" Dried pulp typically is landfilled (including paper and plastics)

" Potentially, the pulp could be land applied as soil amendment if no contamination (plastics,
glass) exists

As you will see in the Lesson’s Learned slide further below, one installation did not have success with

using a paper making by-product as a soil amendment, but further research is on-going.

Slide 35: In-Vessel Aerobic Systems- ERDC Pilot Study

Several installations have found that diverting pre-consumer food waste is one of the most practical
diversion opportunities for the significant amount of organic waste in installation waste streams.
Installations are now identifying the best in-vessel composting systems and digesters that can
efficiently divert this waste stream

The In-Vessel Aerobic system is a good choice for a DFAC at an Army Installation or other
institutional food service setting. The systems have proven to be efficient with short turnaround
times.

Secondary carbon source bulking materials consist of paper, cardboard, wood chips, landscape
waste.

The systems can process between 1,000 and 10,000 pounds of food waste in a week. There are
numerous manufacturers capable of custom design to meet waste stream specifications. The “Ag-
Bag” system is one example and offers several types like:

= Stationary in-vessel

= Containerized in-vessel

= Covered, aerated static piles and towers
= Rotating drums

In the next slide we will discuss collaboration — a key element of a successful Net Zero management
approach

Slide 36 Collaboration is the cornerstone of the Net Zero Pilot Installation Initiative, The goal is for
information learned at one Net Zero pilot installation to be shared with other Army installations.

The Net Zero team at the Headquarter-level hosts monthly collaboration calls and periodic progress
meetings with representatives from our energy, water, and waste pilot installations and their
Commands.

We have also partnered with other Federal agencies and with industry through public-private
partnerships, and with municipalities and communities to develop mutually beneficial solutions at the
local and regional levels.

Installations are also working with communities to develop local and regional solutions.
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Fort Hood worked with the Central Texas Partnership Program to install a regional recycling option
program that has returned over a $100,000 dollars to the units in support of Family and Morale,
Welfare and Recreation programs. Fort Hood is also working with Habitat for Humanity to
deconstruct buildings versus demolition.

We have established cross-functional Net Zero teams to share and document success stories and
lessons learned. Some of the success stories could become the next Army standard as we learn
more about increased mission capabilities and cost avoidance achieved from Net Zero.

Our collective challenge is to adopt and embed these takeaways into standard activities across all
installations.

Next | will go over a few lessons learned.

Slide 37 Lessons Learned

Collaboration and teamwork is necessary to succeed. A large proportion of installation activities are
managed by a small number of organizations, such as the DPW. To date, Net Zero fell to a few
implementing organizations, which creates the perception that Net Zero is the responsibility of these
few organizations and lessens accountability to the end user or waste-generating activity. Since
achieving Net Zero will require action by all stakeholders across the installation (military units,
supporting organizations, tenants, contractors, suppliers, and families), identifying the responsible
activity is necessary for success.

Goals should include specific timelines and shorter-term objectives along the way to the goals.
Smart goals are specific, measureable, attainable, realistic, and time-bound.

Before implementing a Net Zero project — determine the level of command support and adjust
as necessary. Itis important to define the stakeholders and build consensus. Stakeholder
collaboration is essential to successfully building this consensus and ensuring ownership of
Net Zero goals. The installation DPW may be the Office of Primary Responsibility (OPR) for
Net Zero, but representatives from across the installation directorates need to be engaged in
goal setting.

Outreach, education and awareness campaigns can often have significant impact or may be
essential to support the success of achieving net zero goals

Changes in procurement or material management practices may help eliminate, reduce or
facilitate reuse of waste generated at an installation.

Now we will discuss what Fort Polk learned about collaboration and byproducts.

Slide 38 Lessons Learned at Fort Polk

Installation personnel at Fort Polk learned through a pilot project that a cellulose based by-product
obtained from a local paper plant does not work as a soil amendment. Working in collaboration with
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paper plant personnel in an effort to find a cost effective way to eliminate waste and create valuable
and sustainable uses for byproducts, Fort Polk initiated the Cellulose Land Application Pilot Project.

Teaming with community and industry to utilize a paper making byproduct as a soil amendment, the
cellulose byproduct was tilled into the soil followed by seeding and fertilizing.

The findings of the pilot project revealed that this type by-product did not work well as a soll
amendment. The photos on this slide show the soil separation which does not facilitate plant growth
and does not compact well. Efforts are underway to determine why the by-product did not help with
vegetation growth.

The importance of collaboration has been reinforced through the relationships developed with local
industry through the efforts of this project. The results should not discourage other installations to
implement pilot projects or Dem/Vals but rather encourage trying new approaches and new
technologies. Achieving 50% diversion rates at Army installations has been relatively easy; it's the
next 50% that will be challenging and require a different approach or advanced technology.

Slide 39: Questions

Thank you for tuning into Module 5 of the Net Zero online training Net Zero Waste.

Additional information on Net Zero and other Army energy and sustainability programs and policies is
available on our office website.

Thank you for your attention.
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Net Zero Hierarchies MHO®

ENERGY WATER WASTE
2 Reduction o Reduction o Reduction K
QO' o& \“@o \)@ % = m 3 \}@
= ecyclin

Recyce A < Composting \c,&k
<, Q}(\ % Recovery QQ

NGy & ® w &
v

W 2
&
Net Zero ENERGY: Reducing overall energy use, maximizing efficiency, implementing
energy recovery and cogeneration opportunities, and offsetting the remaining demand
with the production of renewable energy from onsite sources, so that the Net Zero energy
installation produces as much renewable energy as it uses over the course of a year.

2

Net Zero WATER: Reducing overall water use, regardless of the source; increasing use
of technology that uses water more efficiently; recycling and reusing water, shifting from
the use of potable water to non-potable sources as much as possible; and minimizing
interbasin transfers of any type of water, potable or non-potable, so that a Net Zero Water
installation recharges as much water back into the aquifer as it withdraws.

Net Zero WASTE: Reduce, reuse, recycle/compost, and recover solid waste streams,

converting them to resource values, resulting in zero landfill disposal %@ ﬁ
Nay

6 v




Pilot Implementation Activities

LO®

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 —

0

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

Material Flow Analysis

Compost “Challenge”
waste
stream

4

Piverted
through

“take back”

Water Balance Framework

Water Supply Water Use

A




Steps in Net Zero Implementation €)@ &

Installations ACTIVITIES
should focus
on the
Planning
Steps

v BY
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Water Scoring Activity - NDCEE

LO®

Water
) Mgalfyr water use reduction)/ibaseline Mgal,/yr water
RefID Net Zero Action (Mealfy 4 eally
Lse)
Level Calc Comment

30w Replace existing systems, such as bathroom fixtures, air handling units, Less than T

irrigation controls with EPA WaterSense approved equipment 1% |

Acquire lower water-using systems (tactical and non-tactical): toilets and
20W bulk purchase, composting toilets, and water-efficient wash-racks; base Less than T

camps could be test locations for systems that could possibly be deployed to 1% |

conserve and recapture water (implement policy/procedure)

Irrigati des, land i i i ther land 0= hased S Table 6.1 in PNNL
gqy |Irigation upgra_ es, landscape conversion, xeriscaping, other landscape Impact <|| 13.248% ased on Summary Table 8.1 in

water conservation measures Roadmap
W Reclaim gray water from showers, dining facilities, and sinks and reuse in 979%

toilets or landscaping in accordance with applicable laws and regulations
13w Captljlre lost water,-’rejl:hrect water to other uses and reuse water where -

possible and economical

ESPC #7 Includes purple pipe for the parade grounds and ball fields to us 19 <=

) = _p _— . E S Appendix E in PNMNL Roadmap,

44W  |reclaimed water available from EPWU. &lso includes irrigation system Impact < | 1.470% roiects 56 459

improvements and xeriscaping. 10% prol

Example of Water Scoring Activity. The drop down n{enu is depicted for NZA
41W. The user selects arange from this menu and this automatically assigns U.S. ARMY
the score as well as the color coding. W



Life-Cycle Cost Effectiveness of
Water Conservation Measures 523 e @

$ High efficiency faucets and showerheads - very good

List of

$ High efficiency toilets and urinals — poor common water
conservation

$ Efficient irrigation and native landscaping — marginal to poor measures and
. : typical life-

$ Industrial process improvements — good cycle cost
$ Leak detection and repair — good to very good effectiveness
as determined

$ Efficient kitchen equipment — marginal to good through

, ) PNNLs study
$ Medical and laboratory equipment retrofits — good to very good

o= 0

10 Y



Renewable Energy Assessments €:§ e @

= Process Renewable Energy Optimization (REO)
O Start with screening tools
O Conduct further analysis * REO finds the least-cost combination of renewable energy

.. ) technologies to meet net zero goal
of promising technologies

I| Optimization

Life Cycle Cost

—Wind | Daylighting

d Make recommendations

= Analysis tools
O GIS resource screening

tOOIS l| Geographical Information System (GIS) Data |

0 Renewable Energy | utility Data from Platts Inc. |
Optimization (REO), PV
Watts, I My BaCkyard | City Cost Adjustments from RS Means & Co.
(IMBY), RET Screen,

Solar AnaIySiS M Odel (SAM) National Renewable Energy Laboratory

| Incentive Data from DSIREUSA.ORG |

11



OEI Project Evaluation Criteria

Mission/Energy
Security
Economics
Real Estate
Regulatory
and Legal
Market/
Off-Take
8 Assessment Criteria
should be reviewed l":-“"“'if"f
regularly to identify and ntegration
mitigate excessive risks
and key issues for Environmental
successful project
development.
Procurement

* How does profect enhance energy securify on host and surrounding installations?
+ What are the possible impacts to Installation operations or tenant missions?

= Has the project been approved by Installation, Army HQ, and DoD staffs?

» What is the estimate of the baseline capital cost?
» What is the value of any RECs or other incentives?
» What is the predicted resource? Has it been validaled?
« What is existing utility rate and alternative tariffs?
» What are the impacts of the project to the POIM?

« What is the Real Estate approach and what authority is being used?

= Identify and mitigate real estate sifing, constructabiiity, access, or land use issues.
« |5 the project consistent with the Installation Master Plan?

i

= What are the regulatory limits for inferconnection, net-mefering?

* What is the status of getting required PUC approvals?

« WA the installation consume all electricity generated?

« What is the status of state RPS and other incentives to drive external demand?
= If power is to be sold off the insfallation, have off-takers been identified?
« Can the utility wheal power fo other potential off-takers?

+ |z there sufficient line and substation capacity? What upgrades are reguired?
» Are flow studies are required? What is the status?
+ |5 the system upgradeable for smart grid and energy storage technologies?

+ What are the major environmental issues?

+ During the project lifecycle, which parties will perform ECP and NEFPA
requirements, and when?

= What is acquisition strategy and timeline to implement ?
« What performance risks are there with the developer or other partners?

Draft Army OEI Developing Renewable Energy
Projects L everaging Private Sector Financing

A similar framework of categories can be found at Appendix B of
FEMP’s Large Scale Renewable Energy Guide website:

http: 1.eere.energy.gov/femp/pdfs/large-scalereguide.pdf



NREL's Models and Tools €:§ 0 @

Technology and Performance Analysis

PVWatis The Energy DataBus
+ + Estimates the electricity production of a grid- Open-source software that collects massive amounts
+ connected roof- or ground-mounted photovoltaic of energy-related data at second-to-second intervals.
+ , System based on a few simple inputs.
R
Building lLife-Cycle Cost (BLCC) EnergyPlus Simulation Program

Analyze capital investments in buildings. Includes the
Energy Escalation Rate Calculator 2.0-13.

Helps building designers and owners save money,
reduce energy use, and improve indoor air quality.

Geothermal Prospector Solar Deployment System (SolarDS)

Designed to provide easy access to geothermal : Examine the market competitiveness of solar PV
resource datasets and other data relevant to utility- technologies from the building user's perspective.
scale geothermal power projects. T — Contact Paul Denholm or read documentation ,J for

more information.

12\ Solar and Wind Energy Resource Assessment Scenario Evaluation, Regionalization and
. (SWERA) Model » D*" Analysis (SERA)

Use NREL's geospatial toolkit to visualize solar and
wind resource data in 13 developing countries.

. Determine optimal production and delivery scenarios

Qrlamdo, for hydrogen, with this geospatial and temporal

Contact Dan Getman for more information. 2 . infrastructure analysis model.
Biomass Scenario Model (BSM Theoretical Fthanol Yield Calculator
\ Determine which supply chain changes would have the \ Calculate the theoretical ethanol vield of a particular
greatest potential to accelerate the deployment of biomass feedstock, based on its sugar content.
biofuels.
http://www.nrel.gov/analysis/models_tools.html U.S. ARMY *
XAy

13 Y (=@



Energy Systems Analysis

i

ENERGY

HOMER

Interactive Mapping Tools

Access RE Atlas, Selar Power Prospector, PVWatts,
and other popular tools that dynamically generate
maps of renewable energy resources.

HOMER

Evaluate design options for both off-grid and grid-

connected power systems for remote, stand-alone,
and distributed generation applications. HOMER is

licensed to and maintained by Homer Energy.

REFlex

MREL uses this dispatch model to evaluate renewable
generation as a function of system flexibility, and
enabling technologies like demand response. Contact
Paul Denholm for mere information.

Economic and Financial Analysis

Job and Economic Development Impact (JEDT)
Model

Use these easy-to-use, spreadsheet-based tools to
analyze the economic impacts of constructing and
operating power generation and biofuel plants at the
local and state level.

PV JEDI

Estimate the economic impacts of constructing and
operating photovoltaic power generation at the local
and state levels.

http://www.nrel.gov/analysis/models tools.html

Regional Energy Deployment System (ReEDS)
MREL uses this multi-regional, multi-time pericd, GIS
and linear programming meodel of U.S. electric sector
capacity expansion to analyze critical issues in the
electric sector.

Buildings Industry Transportation Electricity
Scenarios (BITES)

See how changes in energy demand and supply by
economic sector can impact carbon dioxide emissions.

Stochastic Energy Deployment System (SEDS)
MREL uses this capacity-expansion model of the U.S.
energy market to conduct deterministic or stochastic
analysis.

Cost of Renewable Energy Spreadsheet Tool
(CREST)

Assess solar, wind, or geothermal projects, design
cost-based incentives, and evaluate the impact of tax
incentives or other support structures with this cash
flow model.

System Advisor Model (SAM)
Make performance predictions and cost of energy
estimates for grid-connected power projects based on

system design parameters that you specify.

U.S. ARMY

o

Ry
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FEMP Technology Deployment Matrix

LO®

-
5 Technology Application Description Key Factors to Consider
Building Envelope
. . - . . . . . . . R-5 wind ilable - DOE h | h . The DOE h
6 |High RValue Windows Most building categories Highly insulating windows triple pane RS or greater (U value 0.22 and lower) windows windows avarabe as avolume purchase program ® researc
goal is an R-10 window.
Cool roofs—roofs that stay cool in the sun by minimizing solar absorption and Climate issues can affect performance. More beneficial in warmer climates. Somej
maximizing thermal emission—lessen the flow of heat from the roof into the building, |heating energy increase in colder climates. Lower impact if the roof has more
14 |cool Roofs Most building categories reduging the need for space copling energy in conditioned buildings. Cool rpofs may |insulation. The Secr.etaryr of Ene.rgy. directed all DOE offices to inSFaII cool roofs,
also increase the need for heating energy in cold climates. For a commercial whenever cost effective over the lifetime of the roof, when constructing new roofs or
building, the decrease in annual cooling load is typically much greater than the replacing old ones at DOE facilities. He also encouraged other federal agencies to
increase in annual heating load. do the same.
17 |Window films Muost building categories A spectrally selective film used to decrease heat gained through a window Window orientation is a factor in performance
33 Colored Paint for Heat Most building categories New technology allows for paint to be any color in the visible spectrum, yet have A typical application would be to reduce the heat load on a wall receiving
Reflective or Absorbtive either absorptive or reflective properties in the heat spectrum. significant solar insolation.
Muost building categories . . )
47 |Green Roofs with higher roof to Vegetation on the roof reduces heat load and adds insulation to the roof. Reduces Climate issues can affect perfformance. Greater weight loading on the roof.
. ) storm runoff from roof.
conditioned floor area ratios.
Aerogel Insulation - Piping, - . Aerogel pmdL_ICtS displace currgnt |nsg|at|on material. As the thermal conductivity of Higher price than other insulations. Special applications such as translucent wall
48 s Muost building categories the aerogels is so low, aerogel insulation tends to be far thinner than current
Ducts, and Buildings ) ) panels.
insulation.
Electrochromic glass uses electrical energy to transition between clear and
49 |Smart Windows Maost building categories darkened states. Darkened glass transmits less light and reduces heat gain when |Window orientation a factor in performance
darkened. especially in dual pane windows.
Water Heating
FEMP Procurement regulations require Federal agencies to purchase commercial
1 Condensing Water Heaters - Muost building categories Gas water heater that condenses water out of the flue gas to achieve higher gas storage water heaters with an efficiency of 94% or greater when they have an
Gas with tank type water heaters |efficiencies input of 75,000 Btu/h or greater. Effectively this means it must be a condensing
water heater.
4 F ¥ Introduction + Description Summary AMOveralPRanking™” Tech by Category = General Info . Resources Ranking Criteria L&

] ] 3

http://energy.qgov/eere/femp/downloads/femp-technologies-deployment-top-20
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The Federal Energy Management MHO®
Program’s First Thursday Seminars

FEMP FIRST THURSDAY

- SEMIN@RS

December 4, 2014 1:30-3:00pmM ET

* O&M Best Practices

; A\ for Small-ScaIe PV Systems
R = 0.2 CEUs

U.S. ARMY
https://www4.eere.energy.gov/femp/training/?keyword=&tid_3[0]=31 W
16 v




EPA's Energy Star Portfolio Manager

LO®

Sustainable Buildings Checklist

&2 portfoliolanager

0

MyPortfolic

Use the Checklist to:
= Conduct initial and final

Employ Integrated Aszeszment,
Operation, and Management Principles

Integrated Assessment, Operation, and
Management
Team
Goals
Plan
Oecupant Feedback
Commizzioning
Optimize Energy Pefarmance
Energy Efficiency
Onzite Renswable Energy
hleazurement and Verification
Benchmarnking
Protect and Conserve Water
Indooriater
Outdoor wiater
Storm Water
Wiater Efficient Products
Enhance Indoor Environmental Quality
“entilation and Thermal Comfort
Maisture Control
Craylighting and Lighting Contrals
LowrEmitting hdaterialz
Integrated Pest Management
Tobacco Smoke Control

Reduce Environmental Impact of
Materials

Reoycled Content

Biobased Content

Environmentally Preferable Products
Waste and Materials Management
Ozone Depleting Compounds

Complete the Sustainable Buildings Checklist

Guiding Principle: Team

Use an integrated team to develop and implement policy regarding sustainable aparations
and maintenance.

© ves @ view References & Resources

™~ Mo

= In Process

{* Mot Assessed

= Mot Applicable (NAA) - Justification Required

Supporting Documentation

|l Team roster or equivalent
Il Completed "Rezponsible Team Member fialds

r Other

@ Upload and Wiew Documents on File

Responsible Team Member

Team Member Enter Hame

Hotes/Comments:

4

[s2ve 4 Cioze | Save & Continue >> [REN

building walkthrough
assessments

= Track and easily view
progress on each guiding
principle

= Upload compliance
documents to the repository
for record keeping

= Create a portfolio-wide
sustainability roll-up report

* Review up-to-date energy and
water metrics generated by

Xy

Portfolio Manager
A

U.S. ARMY
v

https://www.energystar.gov/buildings/




US Energy Information Administration e

Energy Infrastructure with Real-time Storm Information

http://www.eia.qov/special/disruptions/

18

» Layers/Legend

Winter Weather

DOE Energy Assurance Daily
Reporist?

DOE Emergency Situation Reporis @

National Weather Service?

Hurricane
Gulf of Mexico Fact Sheet »

Bureau of Ocean Energy
Management, Regulation and
Enforcement (BOEMRE) Hurricane
Information > o

DOE Emergency Situation Reporis » o

EIA Hurricane QOutlook (pdf) »

NOAA National Hurricane Center ;o

Historical Reports




Water Sense” Water Efficiency
Guidance for Federal Agencies

LO®

Federal agencies should:

Purchase WaterSense Labeled Products
Specify the Purchase of WaterSense Labeled
Products

Use Contractors Certified by a WaterSense
Labeled Program

Incorporate Water Efficiency Best Management
Practices Into Facility Operations
Purchase FEMP-Designated
Energy-Efficient Products

http://www.epa.gov/watersense/commercial/federal agencies.html

look for

werSe

L
“n



FEMP’s Water Efficiency BMPs LO®

BMP #1 - Water Management Planning BMP #8 - Boiler/Steam Systems

BMP #2 - Information and Education BMP #9 - Single-Pass Cooling Equipment

Programs

. _ BMP #10 - Cooling Tower Management
BMP #3 - Distribution System Audits,

Leak Detection, and Repair BMP #11 - Commercial Kitchen

Equipment
BMP #4 - Water-Efficient Landscaping

BMP #12 - Laboratory/Medical Equipment
BMP #5 - Water-Efficient Irrigation

BMP #13 - Other Water Intensive

BMP #6 - Toilets and Urinals Processes
BMP #7 - Faucets and Showerheads BMP #14 - Alternate Water Sources
U.S. ARMY A
: : _ iy
http://www.epa.gov/watersense/commercial/federal agencies.html \vJ

http://energy.gov/eere/femp/federal-water-efficiency-best-management-practices




FEMP’s Water Use Reduction MHO®
On-Demand Training

= Best Practices for Comprehensive Water Management for Federal
Facilities - Advanced level (301)
This eTraining core course provides Federal facility and energy managers with
knowledge and skills to assist in meeting water-related legislative and executive

order requirements.

= Managing Water Assessments in Federal Facilities - Intermediate level
(201)
This eTraining core course focuses on water-assessment process

= Water Efficiency Planning and Implementation — Introductory Level (101)

First Thursday Seminar provides a strategic planning overview of developing

and implementing a water-efficiency program U.S. ARMY A
XAy -

21 Y (D



EPA's Climate Ready Water Utilities ) @ @

SEPA e EPA's Climate Ready Water Utilities (CRWU) Website

CLIMATE READY
‘Wi

ATER UTILITIES

oem http://water.epa.gov/infrastructure/watersecurity/climate/index.cfm

Climate Resilience Evaluation and
Awareness Tool 2.0 Exercise with
Southern Nevada Water Authority

» Climate Resilience Evaluation and
Awareness Tool
CNATESEmRY = Preparing for Extreme Weather Events:
- PR Workshop Planner for the Water Sector
S [ DrinkingWiterandWastewarer Utlites—— w - Climate Ready Water Utilities Toolbox
: = Adaptation Strategies Guide
= The Adaptive Response Framework
for Drinking Water and Wastewater
Utilities describes approaches for water
utilities seeking to become more “climate

ready.”

http://water.epa.gov/infrastructure/watersec U.S. ARMY
urity/climate/upload/epa817f12009.pdf W

22 Y (@D
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Sustainable Facilities § e =SS L

Tool (SFT) Water ..

team Systern

f cation

Users can click on the
labels for detailed guidance

‘ . A ! ] Landscapig/lmgation
Kitchen | \\s\ ‘_

/ 2 ¢ )
\«%Nternate Water
- Harvesting Systems

[ )} Domestic Hot Water

https://sftool.gov/explore/green-building/section/18/water/system-overview#facility-wide




Sustainable Facilities
Tool (SFT) Solid Waste 51:3 e @

Facility-Wide JRELTLVEINIIGSIVEIM Loading Dock Interior_ Break Pantry  Support Area

A\

e

N R

“ ;\
Bl ¢
Cooking Qil/Grease container 6:

= e am—, "

. O Food Waste

— Q\Jg??c:omtmcﬁon Waste L oa d|n g
- 3 Dock Interior




DoD’s Sustainable Products Center O

Home WhatsNew | DENIXTools | Search | Loginto DENIX

DoD Enviranment, Safety and Occupational https://www.denix.osd.mil/spc/

JSUSTAINABLE PRODUCTS CENTER

DoD Sustainable Products
Center (SPC) Home - N N
Sustainable Procurement  [3] \XSustainable Products Center /j 66 b i G GO RHEnG

regarding sustainable products or the SPC,

Sustainable Procurement Home
please contact us.

Why Purchase Sustainable
Products

Please provide us with your name, title,
installation, and the urgency of your
question and the SPC will respond to you
as quickly as possible.

How to Purchase Sustainable
Products

Sustainable Program Areas oducts s

Outreach & Meetings =

Demonstrations =

News & Success Stories =

FAQs

Resources ST e : ‘ . %
DoD's Sustainable Products Center (SPC? is an independent virtual center or focal point A Ffroﬁle In B'.ODased S.UCCGSS..

Stakeholders that integrates information on sustainable products and serves as DoD'’s informational GOan_Gfeen is Not GO[“O Soft:
repository for these products and their respective performances to include Soy Biobased Penetrating

Policies, Programs and £ ?nesr;:“a?lgiitg?\tsl?ns of alternative green products and services conducted at DoD Lubncant_s & Spill Sorbents .

Guidance Succeed in DLA Demonstrations
* The Defense Environmental Network and Information eXchange (DENIX) will host the

Contact DoD Sustainable SPC website.

Products Center * The SPC Team will conduct outreach activities to include site visits to various military
installations in order to collect information on areas of need for sustainable alternatives.

* The Team will identify and evaluate Sustainable Alternatives against existing Military
Specifications or Government requirements, and then select the viable candidates for
Pilot demonstrations at DoD installations in which the proposed sustainable alternatives




Food Waste Resources

LO®

The Food Waste Management Calculator

http://www.epa.gov/waste/conserve/foodwaste/docs/foodcost.xls.

Food Waste Management Inputs

Source Reduction

What type of facility are you?

Hospital j

How many pounds of non-perishable food waste do you generate per week?

What percentage of non-perishable food waste are you willing to source reduce?

How many pounds of pre-consumer prepared/whole food waste do you generate per w

Grocery Store
Restaurant
Universit
Hospital
K-12 School

Prison

What percentage of pre-consumer prepared/whole food waste are you willing to source OtherOCt:ﬁ;‘treterla
How many pounds of pre-consumer trim waste do you generate per week? 0
What percentage of pre-consumer trim waste are you willing to source reduce? 0%
How many pounds of post-consumer plate waste do you generate per week? 0
What percentage of post-consumer plate waste are you willing to source reduce? 0%
How much yellow grease do you generate per week? 0
What is your average purchasing cost per pound for non-perishables? $0.00

» M| Cover Sheet | Inputs ~ Cost Calculator - Cost Data . Cost Graphs Benefits Composting Env. Benefits Summary . Resourd

26

This Tool can
be used to
determine the
cost of food
waste and
benefits of
diversion at
Army DFACs,
Food Courts,
Schools,
Commissaries,
etc.



Food Waste Resources

*

EPA's Food Waste Tracking Tool also Provides Handy Conversion Tabs for
Converting Packaging and Food Waste into Pounds.

Kitchen Packaging Waste Waste Name Weight per Unit (lbs) Number of Units Weight (lbs)
egg flats one dozen 0.12 1 0.12
paper sacks 25# size 0.5 1 0.5
paper sacks 50# dry goods 1 1 1
beverage case 6 pack 0.2 1 0.2
paper/Cardboard cereal box average 0.15 1 0.15
cardboard beverage case 4 six-packs, full case 0.99 1 0.99
cardboard box, large 48" x 48" x 60" 4 1 4
cardboard boxes, stacked cubic yard 50 1 50
0
0
aluminum foil, loose cubic yard 48.1 1 438.1
aluminum cans, crushed case (24 cans) 0.89 1 0.89
Aluminum/Steel aluminum can 12-0z can 0.03 1 0.03
steel soup can 15.5-0z can 0.11 1 0.11
0
o
gallon milk/juice HDPE container gallon container 0.22 1 0.22
8 oz juice HDPE container 8 oz container 0.1 1 0.1
Plastic 2 liter PET bottle 2 liter bottle 0.13 1 0.13
gallon mayo container 1 gallon container 0.42 1 0.42
0
0
gallon jug each 2,45 1 2.45
beer bottle each 0.53 1 0.53
Glass 12 oz beverage case (24 bottles) 22 1 22
wine bottle each 1.08 1 1.08
0
0

1> M Step 1 - General Info Step 2 - Data Colection eGS0\ M52 @F Step 3 - Data Entr Audit Data Summary

Stored Data .~ Sources TJ

EPA's Food and Packaging Waste Prevention Tool
http://www.epa.gov/waste/conserve/foodwaste/docs/foodwaste audit tool.xIsm




DLA Course Offering: Buying Green: €3 @ &
A Multifunctional Approach to P2

DLA Training Catalog, Workshop Number DCPSOO00R750

This course is DOD/Interservice Environmental Education Review Board (ISEERB) approved
and includes a forum to share ideas and success stories, Highlights include:

= Procurement Guidelines for Products Containing Recovered Materials (40 CRF 247)
= Bridging the communication gap between acquisition and environmental staffs

= Federal Acquisition Regulation (FAR) requirements

= Pollution Prevention (P2) Hierarchy
= P2 Executive Orders/Regulations

= Green Procurement Program

= Environmentally Preferred Products

DLACEL

= Life-cycle Costing Acquisition Planning

DLA Training Catalog—FY 2015 U.S. ARMY
http://www.hr.dla.mil/downloads/trn/courses/environmental.pdf =
A\l B 4
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Defense Acquisition University (DAU) €) @ &

CLC 046 Green Procurement QAU

http://icatalog.dau.mil/onlinecatalog/print.aspx?crs_id=497 Defense Acquisition University

Green procurement is the purchase of products and services with
favorable energy or environmental attributes in accordance with
federally mandated "green" procurement preference programs.
There are no prerequisites for this course and participants have 60

days to complete the training module.

= BY
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Net Zero Reference Documents 5::3 0 @

Key Web Documents

OASA-IE&E Website: http://www.asaie.army.mil/Public/ES/netzero/

FY2012 Net Zero Progress Report:

http://www.army.mil/article/103842/Army releases 2012 Net Zero Progress R
eport/

Net Zero Water Summary:
http://www.asaie.army.mil/Public/ES/netzero/docs/INZW%20Programmatic%20S
ummary-FINAL-10-30-13.pdf

Additional Print Documents

Army Net Zero 101 brief

Army Directive (2014)

NREL Net Zero Energy Roadmap and Program Summary Report (2013)
CERL EEAP Assessment at West Point

CTC Net Zero Waste Roadmap

CTC Fort Bliss Energy and Water Security Assessment

CTC Fort Bliss Integrated Roadmap

CTC Net Zero Implementation Guide (To be published in Dec 14). Wu.s. S *
30 v




Questions?

Army Sustainability Report 2014
http://usarmy.vo.llnwd.net/e2/c/downloads/367149.pdf

> <t S
L oy,
7 P o Sl i

e
Pagr e s

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
; ll http://www.asaie.army.mil/Public/ES/netzero/index.html

o= B
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Module #6 Net Zero Training — Resources — Speaker Notes

Slide 1: Hello - I am Kristine Kingery. | work in the Army Secretariat in the Office of the
Assistant Secretary of the Army for Installations, Energy and Environment. | am the
Director of Army Sustainability Policy and the Army lead for the Net Zero Installation
Initiative. Thank you for tuning in to Session 6 — the final session of the Net Zero online
training: Net Zero Resources

Slide 2: This is Module #6 - Net Zero Resources. We begin with a list of topics to be
covered.

First on the list of topics is target audience and learning objectives. Basically — who this
training was developed for and why. As previously stated, everyone is welcome to learn
more about the Army’s Net Zero Initiative, however this training is specifically geared for
an installations’ Energy, Water, or Waste Program Manager (or equivalent), a Master
Planner or the installation’s Sustainability Officer.

I'll re-review significant points covered in Modules 1 through 5.

Then we’ll briefly review resources available specific to each area of Net Zero: Zero
Energy, Net Zero Water and Net Zero Waste.

| will then review additional resources and databases available for Army installation
personnel to access related to green procurement and incorporating best management
practices, the Sustainable Products Center, and the Environmental Protection Agency
of which all serve as valuable reference points, and other training available.

The next slide lists the previous Net Zero Online Training Modules.
Slide 3: To Review
Module 1 - Provided an overview of the Army’s Net Zero Initiative

Module 2 - Focused on Net Zero as a management approach that the Army developed
which includes a step-by-step process - 4 steps: Initiate, Assess, Plan and Implement.

Module 3 — Delved into the holistic approach towards Net Zero Energy following the
hierarchy framework of reduction, efficiency, recovery, cogeneration, and renewable
energy.

Module 4 - Examined the approach towards Net Zero Water following the hierarchy
framework of reduction, efficiency, recycle, reuse, and recharge.



Module 5 — Explored the approach towards Net Zero Waste following the hierarchy
framework of reduction, repurpose, recycling and composting, energy recovery and
disposal.

Now let’s revisit the History of Sustainability in the Army

Slide 4: Forces Command or FORSCOM Installations saw a tremendous growth in
sustainable practices during the 1990’s — P2 programs were the driving force behind
these initiatives that resulted in reduced pesticide use, a reduction in the quantity and
toxicity of hazardous waste generated, improved waste diversion rates and decreased
water use.

At the start of the new decade, HQ Forces Command initiated the development of the
Installation Sustainability Program. At the time there was a growing concern amongst
Army leadership about environmental issues and perceived constraints having a
negative impact on training missions. The red flag for some was an incident in which
community concerns halted training at a National Guard installation. Instead of buckling
to the pressure from either side — Army leadership developed an integrated
compromise. This compromise - a document which would become the framework for
how we view sustainability in the Army today was developed during a Senior
Environmental Leadership Conference held in Washington, D.C., entitled An
Operational Directive and Campaign Plan. It was signed by the Vice Chief of Staff of
the Army on November 17, 2000, and mandated “an integrated strategy, with a defined
end-state, that ties resources to objectives and engages stakeholders at all levels—to
sustain the mission.”

By early 2004 — Fort Bragg, Fort Carson and Fort Lewis (nhow JBLM) had already
developed or were in the process of developing their installation level plans and setting
their long term sustainability goals. But Sustainability in the Army really became official
with publication of the ‘Army Strategy for the Environment: Sustain the Mission — Secure
the Future’ in late FY04.

Since then the goals and strategies have changed — a little — but the underlying theme
still and will probably always be to appropriately manage the land and resources the
American people have entrusted with the Army in a way that enables the Army to
accomplish The Mission now and for future generations.

Because this is just a review we will skip forward and briefly review the main drivers of
Net Zero, the Army’s Net Zero Pilot Installation Initiative and the evolution of the Net
Zero Hierarchy.



Slide 5: This slide graphically summarizes the Army’s journey towards Net Zero. You
can see to the far left of the graphic a list of all the driving forces that moved the Army
through the Net Zero Pilot Installation Initiative and the development of the hierarchies.

Through a collaborative process, our pilot installations have made great strides along

the Net Zero journey. Their success stories could become the next Army standard as
we learn more about increased mission capabilities and cost avoidance achieved from
Net Zero.

If you have taken the Net Zero training provided in the previous modules you know
there is a specific hierarchy of approaches the Army has developed for Net Zero
Energy, Net Zero Water, and Net Zero Waste. In other words — the order in which Net
Zero approaches should be implemented. This is a key take-a-way.

Our collective challenge is to adopt and embed these takeaways into standard activities
across all installations, and to continue to partner with communities, other agencies, and
industry to achieve the most sustainable and cost effective solutions for all parties
involved.

Let’s review the hierarchies just one more time!

Slide 6: The Net Zero Energy hierarchy requires installations to address energy usage
and efficiency first and then evaluate recovery and cogeneration options. To plan for
energy security, an alternate energy supply to the utility power grid is crucial. On-site
energy production enables each installation to plan for continuity of operations if the grid
is unavailable. Commercial Power grids owned and controlled by _ other than Army are
increasingly vulnerable and expose Army operations to risk. The Army’s risk mitigation
strategy is for on-site renewable energy production, both electrical and thermal energy,
but it must be fiscally responsible.

We must identify and prioritize threats to drinking water and wastewater infrastructure,
evaluate vulnerabilities, plan for countermeasures to reduce the risk of attacks. The Net
Zero Water strategy is intended to improve our water security. Again, as with energy, it
is a systems approach using the inverted triangle that requires installations to address
the freshwater demand through water efficiency and conservation.

Waste avoidance is the most effective reduction method and includes:
Changing our procurement practices to eliminate packaging waste where feasible

Implementing take-back policies in contracts (e.g., modular furniture, appliances,
packaging) and expanding our efforts to purchase recycled content, recyclable content,
and bio-based products.



An estimated 25-50% of an installation’s municipal solid waste is compostable — we
need to expand composting operations

We're looking at WTE as a future effort, but only after installations have worked through
all the upper levels of the NZ Hierarchy.

OK — now let’s take a look at pilot activities.

Slide 7: This slide identifies specific activities and actions taken to implement Net Zero
at our pilot installations, including establishing a baseline, assessing potential, and
integrating results into existing programs. All activities and actions are based on
collaboration.

Establishing a baseline involves completing an energy audit, conducting a water
balance assessment or a material flow analysis and waste characterization study.

Assessing potential for future activities involves conducting a renewable energy audit,
identifying water re-use opportunities, or identifying additional material re-use and waste
diversion opportunities.

Net Zero efforts tie these all together. They include project lists and actions to meet a
pilot installation’s Net Zero goals by fiscal year 2020. Results are then integrated into
energy and water master plans, as well as solid waste management plans, which
document activities the Army is already doing.

The next slide focuses on Step 2 of the four-step process of Net Zero Implementation

Slide 8: Net Zero Implementation: Extensive details were provided in Module 2 about
the Net Zero management approach and the four overarching actions: Initiate, Assess,
Plan and Implement. These major steps which were specifically developed for Army
installations as a result of working with the Net Zero Pilots, serve as the framework by
which Army installations should follow in their journey towards Net Zero.

For this module, as the slide suggests, we will focus primarily on Step 2 - Plan:

The list of opportunities that is generated in Step 1 — “Assess” is further evaluated and
validated in Step 2 —"Plan™. The Net Zero planning process guides the implementation
of actions taken towards Net Zero. Plans, projects and processes that emerge from this
step are integrated with other plans and processes at the installation; a_separate plan is

not produced.

Throughout this module the phrase ‘Net Zero Actions’ or “NZA” refers to potential Best
Management Practices or BMPs, opportunities or projects installations evaluate and if
proven feasible — are carried through to implementation.



Now we’ll go over a tool developed for Step 2 — an evaluation matrix for developing and
prioritizing Net Zero Actions.

Slide 9: The NDCEE developed a ‘scoring sheet’ as shown on this slide. This decision
evaluation matrix is available to assist installations when planning Net Zero actions. Itis
built in Microsoft® Excel for ease of use. The installation first leverages previously
completed assessments and makes an integrated list of Net Zero Actions (or NZA’s as
previously discussed). NZA’s can be any activity, project, plan or policy taken to move
towards an installation’s Net Zero goals. The following evaluation criteria were
developed and available as a starting point: Impact on Net Zero Water; Impact on
Mission Security; First Cost; Pay Back; Savings to Investment Ratio; Years to
Realized Net Zero Impact; Critical Predecessor; and Feasibility of Implementation
Success. Scores can be assigned using standardized ranges and a scale of 1-5 (larger
number is better). Drop-down menus within the spreadsheet enable easy, standardized
data entry. Sorting and filtering functions within the spreadsheet enable NZA'’s to be
evaluated along any of the individual criteria, by action type, by the impact criteria only
or by the financial criteria only.

The next slide shows the results of a study conducted by the Pacific Northwest lab of
common water conservation measures and typical life-cycle cost effectiveness.

Slide 10: The Life Cycle Cost analysis identifies the cost effectiveness of each water
conservation measure, both individually and as part of a larger bundled project. Water
conservation measures are deemed Lifecycle Cost-effective when they have a savings-
to-investment ratio (SIR) of greater than 1. This ratio determines the “break-even” point
of the project’s cost. Therefore, a project is Lifecycle Cost-effective when the total
savings stream is greater than the initial water conservation measure cost. The
Lifecycle Cost results were used to develop an implementation strategy for each site,
including identification of possible funding sources and project phasing to help the
installation meet its Net Zero goals.

Other activities that we covered in the previous Net Zero Training modules include
Renewable Energy assessments as noted in the next slide.

Slide 11: Renewable Energy assessments are a critical part of building a pathway to
reach net zero.

You start with tools-based assessment to help identify RE opportunities and screen out
unrealistic, unneeded projects — quickly so as not to expend too much time and
resources on chasing down an opportunity that just won’t work.

Investigate, research, and interview other installation staff members to collect
information on past assessments or issues. This is done to help understand local



opportunities or obstacles which aren’t readily identified through a remote, tools-based
assessment.

Identify RENEWABLE ENERGY technologies and project sites at the installation.
Initiate NEPA action if required — do this as soon as possible.

Network with other stakeholders on the installation to identify potential
issues. Stakeholders from master planning, environmental, Range Control, and the
Plans, Analysis and Integration Office (PAIO) are top priorities.

Next is the stoplight chart developed by the Office of Energy Initiatives (formerly the
Energy Initiatives Task Force) with 8 Assessment Criteria to use when developing
renewable energy projects.

Slide 12: The OEI developed a framework of 8 Assessment Criteria as a tool to
consistently evaluate and manage risks that may threaten project completion. The 8
Assessment Criteria are used to assess risks and support objective decisions that direct
Army resources to projects that not only create value, but are cleared of excessive risks.
If risks are too high, project efforts should be suspended. Each criterion can be rated
on a three-point scale (red, yellow, or green) with red indicating a high level of risk,
yellow indicating moderate risk, and green indicating minimized risk. These Criteria can
be adapted for evaluation of renewable or traditional power generation projects and
provide a proven, standardized framework for evaluating project risks of small, medium
and large-scale projects.

Installations pursuing renewable energy projects large-scale or distributed scale should
access the OEI's website for more information on developing their projects.
Additionally, the FEMP Guide provides a similar framework of categories and questions
for project development. The FEMP Guide can be found at:
http://wwwl.eere.enerqy.gov/femp/pdfs/large-scalerequide.pdf

The next couple slides will show a sample snapshot of all the various online models and
tools available through the National Renewable Energy Laboratory’s website.

Slide 13: Use models and tools developed or supported by NREL to assess, analyze,
and optimize renewable energy and energy efficiency technologies for your project.
Many of these tools can be applied on a global, regional, local, or project basis. NREL
models and tools include several designed for the consumer or energy professional.

See the next slide for models and tools for Energy Systems Analyses and Economical
and Financial Analyses

Slide 14: http://www.nrel.gov/analysis/models_tools.html



Models and Tools

Use models and tools developed or supported by NREL to assess, analyze, and
optimize renewable energy and energy efficiency technologies for your project. Many of
these tools can be applied on a global, regional, local, or project basis. NREL models
and tools include several designed for the consumer or energy professional.

Next we’ll go over a very unique and informative tool — FEMP’s Technology Deployment
Matrix.

Slide 15: The intent of this Technology Deployment Matrix is to identify and rank new
and underused technologies which hold the most promise to impact the federal market
in order to prioritize resources in the next several years. Therefore these technologies
have been selected on the basis that they can be deployable immediately and have
high potential to be incorporated into agency energy-use reduction programs.
Technologies were selected through a comprehensive survey of emerging technology
evaluation and deployment programs by federal agencies, state energy programs, and
public utilities

This is a screenshot of the General Info tab “Technologies for Deployment” from the
The Other Tabs are described below:

= The Summary tab is a brief listing of the top ranked technologies with break outs
for the Top 20 (Table 1), Second Tier Technologies from the remaining set of 30
(Table 2), and the complete listing of technologies ranked from 21 - 50 (Table 3).

= OQOverall Ranking tab - This list includes all 50 Technologies in ranked order with
descriptions and a more detailed break out of scoring.

= Tech by Category - Technologies are listed by their major energy end-use
category

= Resources - Listings of manufacturers; and links to technology briefs, case
studies, reports and available calculators and tools.

= Ranking Criteria - More detail on the methodology and how technologies were
ranked and scored.

Slide 16: The Federal Energy Management Program or FEMP provides training to
Federal agency managers to foster and maintain a high-performance workforce to
construct, operate, and maintain facilities in an energy-efficient, sustainable, and cost-
effective manner. Topics include proven, cutting-edge technologies and business
practices to help agencies meet their energy, water, and sustainability goals dictated by
Federal laws and requirements.



FEMP’s First Thursday Seminars are an excellent resource for an Army installation
Energy or Water Program Manager. The series are offered in live workshops and
webinars and on-demand at three levels — introductory, intermediate and advanced.

The Federal Energy Management Program (FEMP).

The First Thursday Seminar pictured in the slide covers operations and maintenance
(O&M) best practices for photovoltaic (PV) systems of 100 kW or less, including
planning for a PV O&M “scope of work” and maintenance procedures to keep the
system operating at optimal capacity.

FEMP is accredited by the International Association for Continuing Education and
Training and awards continuing education units upon the successful completion of
select courses.

Next slide we will discuss the EPA’s Energy Star Portfolio Manager’'s Sustainable
Buildings Checklist.

Slide 17: The Sustainable Buildings Checklist was first developed for United States
federal building managers for compliance with the Federal Guiding Principles for High
Performance Sustainable Buildings as part of EPA’'s ENERGY STAR Portfolio Manager
Tool. It helps measure and track energy use, water use, and greenhouse gas
emissions of buildings, identify under-performing buildings and verify efficiency
improvements. The Sustainable Buildings Checklist is a valuable tool for evaluating the
sustainability of any type of existing building.

In the next slide | will briefly discuss an online mapping tool that, among other advanced
applications, allows the user to track storms that might affect critical infrastructure — like
power plants.

Slide 18: The US Energy Information Administration’s website contains interactive
tools and provides filters to run reports on everything from the short-term energy outlook
to US Renewable Energy Production and Consumption by Source.

This is a screenshot of the Energy Disruptions section. The EIA tracks and reports on
selected significant storms that impact or could potentially impact energy
infrastructure. See past historical events reported on right or real time storm tracking
with the energy infrastructure map.

We now begin with a discussion on tools and resources for Net Zero Water. | will start
with a discussion on WaterSense.

Slide 19: The Chairman of the Council on Environmental Quality has issued
supplemental guidance to the instructions for implementing Executive Order 13423 and



is developing guidance for Executive Order 13514. Where applicable, federal agencies
should purchase water-efficient products and services, including WaterSense labeled
products, and hire contractors who are certified by a WaterSense labeled program. The
Federal Guidance page of the EPA’s WaterSense website is designed to assist federal
agencies in fulfilling these requirements. To comply, federal agencies should:

Purchase WaterSense Labeled Products. On average, WaterSense labeled products
are 20 percent more water-efficient than conventional models on the market, and
provide equal or superior performance. All WaterSense labeled products are certified to
meet EPA's efficiency and performance criteria by an independent, third-party
laboratory. WaterSense currently labels a variety of both indoor and outdoor products
that can be found in retail locations nationwide.

Specify the Purchase of WaterSense Labeled Products. Incorporate the following
procurement language into purchasing agreements:

The vendor must, where applicable, provide WaterSense labeled products. The vendor
is encouraged to check for updated lists of WaterSense labeled products.

Use Contractors Certified by a WaterSense Labeled Program. WaterSense labeled
programs are available for irrigation system installation and maintenance professionals,
irrigation system designers, and irrigation system auditors. Irrigation professionals
certified by a WaterSense labeled program have demonstrated their expertise in water-
efficient irrigation technologies and techniques and can help you design and install a
new irrigation system or audit an existing one to minimize the amount of water used,
greening the facility in more ways than one.

Incorporate Water Efficiency Best Management Practices Into Facility Operations.
The best management practices included in WaterSense at Work can help federal
facilities reduce water use in their operations. To further help identify water-efficient
products and practices that will enable water consumption reduction and comply with
Executive Order 13423, FEMP and EPA's WaterSense program have coordinated to
develop 14 best management practices (see next slide) that can be implemented and
tailored to meet installation, Army, DoD and Federal water efficiency goals.

Purchase FEMP-Designated Energy-Efficient Products. FEMP provides purchasing
specifications for many energy and water-efficient products not currently covered by
WaterSense specifications. For more information, please visit the FEMP Energy—
Efficient Products Website.

| will now re-review the 14 BMP’s for Water.



Slide 20: FEMP and WaterSense BMPs. This slide show the 14 Best Management
Practices collected and published by the Federal Energy Management Program (FEMP)
and EPA's WaterSense program. These BMPs can help installations reduce water use
in their operations. Installations are encouraged to give first priority to #3 — if fiscally
prudent — as Net Zero Pilot installations have affected results in water loss prevention
and cost savings following leak detection surveys and subsequent mitigation.

The next slide will provide three key training courses offered by FEMP

Slide 21: FEMP also provides an advanced course on Best Practices for
Comprehensive Water Management for Federal Facilities

Installations are encouraged to learn more about these Best Practices in their efforts in
meeting water-related legislative and executive order requirements. Army installation
personnel will develop skills in increasing water efficiency and reducing water use
through sound operations and maintenance practices and water-efficient technologies.
Several methods for meeting needs for non-potable water through alternate water
sources, such as rainwater harvesting, reclaimed wastewater, and gray water are
discussed. Water metering is covered, as well as life cycle costing and establishing the
overall economics for strategic water management.

Learning Objectives
Upon completing this course, you will be able to:

Select indoor, outdoor, process, and irrigation water efficiency solutions and
demonstrate knowledge of technologies, O&M best practices, and life cycle cost
analysis techniques

Choose the best methods for distribution system leak detection and repair
Select alternate water sources to meet facility needs for non-potable water uses

Apply the ideal water metering options to understand water performance and develop a
long-range water management plan.

Managing Water Assessments in Federal Facilities - Intermediate level (201). This
eTraining core course focuses on managing the water-assessment process in Federal
facilities and assists the Federal energy and facility managers comply with executive
orders and legislative mandates and meet the requirements of Section 432 of the
Energy Independence and Security Act of 2007. This course provides details on a five-
step process for conducting (or managing the conduct of) a comprehensive water
assessment, including developing a water balance, conducting a walkthrough survey,
developing water conservation measures and long-range plans for water efficiency.



This course focuses on key applications in the Federal sector, incorporating best
practices and practical advice from experts in Federal water assessments. Water-
efficient technologies are discussed, as are models and templates for contracting for
water assessment services.

Water Efficiency Planning and Implementation — Introductory Level (101)

This First Thursday Seminar provides a strategic planning overview of developing and
implementing a water-efficiency program

Learning Objectives include the following:

= Discuss related Federal laws and regulations

= Learn how to establish baseline measurements

= Determine water end uses

= Discuss walk-through surveys and water bills, and water-saving technologies
= Understand cooling-tower efficiencies, water reuse, and leak detection

= Explore financing options and drought management

Slide 22: EPA's Climate Ready Water Utilities (CRWU) Website

The impacts of events such as Hurricane Sandy pose challenges to water sector
utilities. Extreme weather events, sea level rise, shifting precipitation patterns and
temperature variability, all intensified by climate change, have significant implications for
the sustainability of the water sector. By planning for, assessing and adapting to these
challenges, the water sector can fulfill their public health and environmental missions
and begin the process of becoming climate ready.

To set the foundation for our climate ready efforts, EPA convened a CRWU Working
Group. The National Drinking Water Advisory Council (NDWAC) delivered its CRWU
Report to EPA in January 2011. The report includes 11 findings and 12
recommendations, an Adaptive Response Framework to guide climate ready activities
and the identification of needed resources and possible incentives to support and
encourage utility climate readiness.

The Climate Ready Water Utilities website supports the water sector, which includes
drinking water, wastewater, and stormwater utilities, in addressing climate change
impacts. Through the development of practical and easy-to-use tools, EPA promotes a
clear understanding of climate science and adaptation options by translating complex
climate projections into accessible formats. This information helps utility owners and
operators better prepare their systems for the impacts of climate change.

The Adaptive Response Framework for Drinking Water and Wastewater Utilities
This Framework supports and guides utilities as they learn about and pursue
management techniques and adaptive actions that can be implemented to build climate



readiness. The Framework is described in the Climate Ready Water Utilities report,
developed by the National Drinking Water Advisory Council.

Next | will discuss the General Services Administration or GSA’s Sustainable Facilities
Tool (SFT) for Water.

Slide 23: The Sustainable Facilities Tool (SFT) provided by the General Services
Administration (GSA) is a whole building design tool for Federal facilities. Users can
explore this easy-to-navigate tool to identify and prioritize cost-effective green building
strategies that can be implemented to incorporate sustainable concepts into any
remodel or small project. It also provides guidance on how to select sustainable
materials, incorporate daylighting strategies, educate occupants, save on water,
conserve energy and reference relevant regulations.

This slide shows the Water section of SFT where users can click on any of the labels for
information on things to consider. For example when Plumbing Fixtures is selected
information is provided on alternatives to conventional fixtures such as WaterSense
labeled high efficiency toilets, urinals, faucets, and showers. Information on bundles,
system relationships and Indoor Environmental Quality or IEQ is also provided:

Bundles: Optimize Energy Efficiency Optimize Water Systems Human Behavior
System Relationships:

= HVAC

= Waste heat from HVAC systems can be used to pre-heat domestic hot water.

= Capturing condensate from HVAC units can be used as a non-potable water
source for flushing toilets and urinals.

= Automated sensor faucets limit the passing of germs from occupant to occupant.

*= Proper maintenance of toilets and urinals, including reducing leaks and odors, is
needed to avoid unhealthy indoor environments.

= Poorly calibrated sensors on faucets and toilets can lead to occupant frustration
and wasted water.

= Some non-water urinals need specialized treatments to the bowl area and
require regular replacement of specific parts. Ensure that the custodial staff is
properly trained in the maintenance of this water-saving technology



Now we will take a look at the Sustainable Facilities Tool for Solid Waste and then
review Net Zero Waste resources.

Slide 24: The Solid Waste section of the SFT provides additional snapshots of interior
and exterior loading docks as shown on the slide as well as support areas like copy
rooms. Like the Water section, users can click on any label to learn more about each.
The example | will provide for this one is Recycling Program from the facility-wide tab.
When selected , information is provided on the two predominant recycling collection
methods: commingled recycling (easier for recycling companies) and single stream
recycling (easier for building occupants).

Commingled Recycling

Commingled Recycling is the collection of paper/cardboard and glass/plastic/metal in
separate bins, respectively. Some building recycling programs further separate the
collection of recyclables so that different types (or “grades”) of paper, glass, plastics,
and metals are each collected in their own separate designated bins. This is called
source separated recycling and it can yield higher revenues because sorted materials
have a higher market value. The benefits and challenges are similar for both
commingled and source separated recycling. Sorted materials have a higher market
value. In metropolitan areas, recycling companies will pay for or pick up recyclables at
no cost or share revenue. Here are a couple pros and cons to consider about
commingled recycling:

= Potential higher recovery rate because of less “contamination” of materials.

= Potential for greater energy and greenhouse gas (GHG) emissions benefits, as
higher quality material can be used as feedstock for manufacturing. For example,
discarded glass can be recycled into new glass products.

= Separate bins and collection for paper/cardboard and glass/plastic/metal may
add to capital costs.

= Building occupants need to discard materials in appropriate separate bins.
Potentially confusing, building occupants may place materials in the wrong bins if
the communication and recycling program design is unclear.

Single Stream Recycling

Single Stream Recycling is the collection of recyclables, including paper, cardboard,
glass, plastic, and metal, in a single container at the building. The waste service vendor
picks up and hauls these recyclables to a Materials Recovery Facility (MRF), where the
recyclables are sorted by material type and sold to end recycling markets for use in
product manufacturing. Here are some pros and cons to consider:



= Convenient and easy to collect. The user can mix all recyclable items in a single
container for disposal.

= The responsibility of separating different types of waste materials is shifted from
the building occupants to the MRF.

= Potentially increases the number of materials collected for recycling at the
building.

= Reduces the number of collection trucks needed.

= Mixed, single stream materials have a lower market value. The disposal cost may
be higher than commingled recycling service.

= Potentially lower recovery of materials for recycling, after materials are shipped
out of the building, because of reduced quality of material as a feedstock in the
manufacturing process.

= Potentially lower-end, or downcycled, product uses because of reduced quality of
material.

Other areas to explore using the SFT include Heating, Venting and Air Conditioning or
HVAC, Indoor Environmental Quality, Lighting, and Green Roofs. The green roofs is an
especially excellent resource for information on how Green roofs use plants as a
technology to help bring the natural cooling, water-treatment and air filtration properties
of vegetated landscapes to the urban environment.

Next | will discuss the Sustainable Products Center developed by the DoD and
accessible on DENIX.

Slide 25: The Sustainable Products Center is a relatively new website hosted by the
Defense Environmental Network and Information eXchange (or DENIX) and serves as
DoD's informational repository for everything sustainable procurement related.
Information on all federal and DoD sustainable procurement programs and policies are
consolidated so that those who visit the SPC website can quickly browse through all of
this information to get a clear understanding of all sustainable procurement-related
regulations and goals.

The SPC is unique in that it is the first venue to report on the performance of
sustainable products to include demonstrations of alternative green products and
services conducted at DoD installations. The SPC evaluates the performance of
sustainable products in operational environments at DoD installations. Prior to
conducting these demonstrations, the SPC identifies applicable
Government/Military/Commercial technical requirements and verifies that the



demonstration products meet these requirements. This is achieved by working closely
with manufacturers and owners of technical requirements. During the sustainable
product demonstrations, the project team closely monitors product performance by
soliciting user feedback. The project team uses this information to select the top
performing products for inclusion in Defense Logistics Agency and other federal
procurement systems. The purpose of these demonstrations is to ensure that
sustainable products perform well and meet end users’ needs before being included in
federal procurement systems. End users can visit the SPC to find sustainable products
to suit their needs; learn about the performance of sustainable products; submit any
guestions, reviews, and/or challenges in regard to procuring sustainable products; and
initiate a sustainable product demonstration at their installation.

Next we’ll discuss two simple to use food waste tools developed by the EPA that are
available online.

Slide 26: The Food Waste Management Calculator

The Food Waste Management Calculator estimates the cost competitiveness of
alternatives to food waste disposal, including source reduction, donation, composting,
and recycling of yellow grease. Specifically, the calculator (1) develops an alternative
food waste management scenario based on: your waste profile, availability of diversion
methods, and preferences; and (2) compares cost estimates for a disposal versus an
alternative scenario. The Cost Calculator demonstrates that environmentally and
socially responsible food waste management is cost-effective for many facilities and
waste streams. The more you know about your current waste management costs, the
more accurate the calculator’s estimate will be, but default values are provided for many
variables. Although this tool was not specifically developed for an Army installation, it is
still a useful tool — especially for a Recycling Manager who is trying to get support for a
food waste diversion program as cost savings can be shown with this tool along with
Greenhouse gas reduction and other benefits.

For the next slide we will discuss another EPA developed food waste tool that focuses
on tracking food waste.

Slide 27: EPA's Food and Packaging Waste Prevention Tool

The first step in reducing food waste is to measure and track where the waste is being
generated, how much, how often and what type of food waste. The Food and
Packaging Waste Prevention Tool (an Excel spreadsheet) can be used to track these
food wastes and associated packaging to facilitate waste reduction and reduce costs.
Food waste is tracked using paper logs noting the daily amount, type of, and reason for
wasted food and packaging. Users then enter this information into the Food and



Packaging Waste Prevention Tool spreadsheet and it automatically creates graphs and
data summaries to help identify patterns of waste generation.

For the next couple slides we will discuss green procurement training courses offered
by the Defense Logistics Agency (DLA) and Defense Acquisition University.

Slide 28: There are several resources available to Army installation personnel for
sustainable or green procurement training offered through the Defense Acquisition
University (DAU), or the Defense Logistics Agency (DLA). See slide for a link to DLA’s
FY15 Training Catalog or go to
http://www.hr.dla.mil/downloads/trn/courses/environmental.pdf. See next slide for a
DAU course.

Although Net Zero Waste is not mentioned in the course description on this slide, green
procurement is just one tool to help installations along on their Net Zero journey.

This workshop - Buying Green: A Multifunctional Approach to Pollution Prevention (or
P2) provides an overview of Federal pollution prevention initiatives and how they relate
to the DOD acquisition process. This workshop is designed for DOD and other Federal
employees in the buying community. This includes employees responsible for
purchasing or writing specifications to purchase items that can be made from recovered
materials, or items that offer some other environmentally friendly attribute. Through this
workshop Federal employees learn how, through affirmative procurement, markets for
recovered materials and environmentally preferred products and services can be
created.

There is a charge for this 2-day training course either by the student or by the
classroom (30 students max) and qualifies for 1.6 continuing education units. For more
information call 1-800-458-7903 or DSN 850-5989.

Next slide summarizes the DAU green procurement course.

Slide 29: DAU's Green Procurement course as noted in the slide, is one of several
resources for sustainable or green procurement training offered through the Defense
Acquisition University (DAU). The Department of Defense's Green Procurement
Program is a comprehensive strategy for implementing environmentally preferred
practices while sustaining the overall mission. The overall objective of this lesson is to
identify the objectives and background of DoD's Green Procurement Program.

Many more online resources exist and they are rapidly changing. Army Installation
personnel should investigate the tools and resources that fit with their objectives and
journey towards Net Zero.



Slide 30: Additional Net Zero reference documents are listed here. Please copy the
links or write down the website addresses for future reference.

Slide 31: This concludes the Net Zero online training

Additional information on Net Zero and other Army energy and sustainability programs
and policies is available on our office website http://www.army.mil/ASAIEE

Thank you for your attention.
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