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Q&A Will Not Be Answered Live

Please submit questions in the Q&A box.
The presenters will respond to questions off-line.



Campus Environments are the Backbone of
the Infrastructure we Count on

They Support our Heath

They Educate our Children
%%ey a%?@Reqwre nergy to Operate

They Provide Entertainment
They Provide Goods and Services

They Protect our Way of Life
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Energy Assurance — A DoD Agency Perspective

Expected Outcome

e
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3 Pillars of Energy Security

Reliability Resiliency ﬁ Efficiency
The pereentage The ability 1o The use of the
of time encrgy avold, prepare mimimum energy
delivery S¥STRms for, minimize, requined 1o
Jurliisiag] ean adapt to, and achiove the
JeVe cusTomers recover fram deaired level of
&1 accaptable BArEY sarvice.
reguianory disrupHons.
srandards.
NAVFAC P-602

Army installation energy and water infrastructure supporting critical
missions in the Strategic Support Area will be;

RESILIENT

and water Manage ena

"EFFICIENT

TN

A

Our installations must make energy and water choices that allow installations to maintain

critical operations during an unexp
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acted

grid outage.

Goal

1. Improve Resiliency

2. Optimize Demand

3. Assure Supply

Intent

—  |dentify vulnerabilities to

energy supplies, such as
physical and cyber attacks
or natural disasters

- Mitigate impacts from

disruptions in energy
supplies to critical assets,
installations, and priority
missions

—  Develop ability to prioritize

resources against risks to
the mission

Advance physical and
cyber security solutions

to protect critical energy
assets and secure
industrial controls systems

Increase energy efficiency
and operational efficiency
for Air Force systems

— Enhance capabilities by

focusing on the energy
required to achieve the Air
Force mission

—  Build enen

considerations into

Alr Foroe research,
development, test and
evaluation (RDT&E) efforts

- Integrate alternative

sources of energy
compatible with mission
requirements

- Diversify drop-in sources of

energy

— Increase access to reliable

and uninterrupted energy
supplies

Improved responsiveness
to disruptions to energy
BUPP‘GS

Increased ability to quickly
resume normal opearations
and mitigate impact to the
mission

Prionitized response plans
and solutions to mitigate
risks from the tail (logistics
sy chain) and the

b {energy demand in
operations)

Assured ability to provide
energy for mission-critical
function

Decreased amount

of energy required by

Air Force systems and
operations without
negative mission impacts
Increasad flexibility, range,
and endurance in all
operations

Matured long-term,
focused solutions to Alr
Force energy challenges

Access o clean energy
resources and supply
chains based on asset and
Increased flexibility in all
operations

Increased ability to sustan
mission
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What is Energy Assurance?

 Activities focused across three main categories
to prepare for physical, natural and cyber
threats
» Preparation and Planning
» Mitigation and Response
» Education and Outreach

 All are focused on the goal of energy resiliency
- the ability to prepare for and recover from
energy disruptions that impact mission
assurance on military installations
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- HAPPENING NOW
“IY | REVEALED: SNIPERS ATTACKED POWER GRID

Hurricane Matthew Batters
Florida, Leaving Thousands
Without Power

v‘? ~--—.L‘ — .~} ':
" ﬁ Cyberattack cripples it
q Ukralman power grld =
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DoD Energy Assurance Requirements

« REQUIREMENT: March 2016, OSD issued a 2 L [
memorandum requiring development of B st e o
Installation Energy Plans (IEPs) at all DoD
installations

* PURPOSE: To create a decision-making
framework to assist in achieving an installation’s
energy goals and connect planning to
operations

» Incorporate long-range plans for energy resilience
capabilities

» Ensure available and reliable utilities for each
installation’s critical missions

» Define energy requirements for the mission
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Approach to Installation Energy Plans

GOAL: Meet current and future demands to achieve
mission assurance through energy assurance while
integrating cybersecurity requirements into planning
strategies by asking the following:

Where are you now? (Baseline)

What do you need to protect? (Requirements)
How do you protect the mission? (Strategies)
What are alternatives? (Scenario Development)
How to make that happen? (The Roadmap)

How do you communicate the plan? (Integration
with Installation Development Plan)

YVVVVYY

i CampusEnergy2021

-'

= BRIDGE TO THE FUTURE
1 ". Feb. 16-18 | EDNNECTING ‘JIRTLIALL‘\"

o WORKSHIPS | Theemal DstivAlan Mand 7 1 Kinagdd:Rarch 16

INTERNATIONAL
DISTRICT ENERGY

ASSOCIATION



Air Force IEP Development Roadmap

ENABLING RESILIENCE: Installation

............................. c% . [ Cavaer 4FS | ope
— | - Energy Plans (IEPs) enable resilience
g | ® ' . B '_t:\' b .
®FY2019 | - B\ LN y:
o Era ife. .
®Fy2020 | | | L = » Acting as a resource advocacy tool
o ] v ars [ FE Warren AFB = — ) 7 B CapeCoitAPS | . . .
| OFva0 o e 5 , T Lemtse i | O » Aligning infrastructure
. — ‘ ® [ hitzenan 7B | @ ¥ 0(,3}‘-”‘ . . :
- mmm e, .’}f'l requwer.ne.nts and |n.v.estments to
ETINE | o @ M Mecomot s |- Scot ATE FERN ointee Langirunte 3 meet mission capability
. & smoAFB | ° : ® ;“ = ’ 2, e ’,"J > E . . b .|.
»ol =3 ! I e L ( | Maxwell AFB (\
e ] ErTIE ¢ pmrmm C
v il SN BENEFIT: Installations are able to
~ CYCN San Antonio
S . | T . W protect, respond, and recover from
fo % = % s . . .
o _, . > disruptions that degrade operations,
| allowing survivability, resiliency, and
redundancy
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The Evaluation Process

» The Air Force developed a standardized framework and assessment tool focused on
mission requirements as they apply toward the 5 R’s

EXAMPLE AIR FORCE INSTALLATION
Existing Conditions

Installation Threat
Probability

g
e 3 8 D [ €

Hurricane
Earthquake
Utility Blackout
Low
Medium
RESOURCEFULNESS
Rating Scale

T e E
0 60 80 1

/!
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RESILIENT ENERGY + WATER PERFORMANCE

R1 ROBUSTNESS

How robust are the energy+water systems on instollation ?
RI1A Cybersecurity of Energy Systems

R1B Physical Hardening / Protection of Critical Assets

R2 REDUNDANCY

Are there redundant systems and alternate sources to avoid single points of fallure?

R2A Single Points of Failure in Energy + Water Systems
R2B Energy & Water Source Diversity

R3 RESOURCEFULNESS

Is energy efficiently monoged and delivered?

R3A Energy & Water Intensity (Demand) Reduction
R3B Energy & Water O&M Manpower & Skillsets

R4 RESPONSE

Is the Installation prepared to respond to emergency/disruptive event?
R4A Emergency Management Protocols for Energy+Water Systems
R4B Critical Loads with Island / Backup Mode Operations

RS RECOVERY

How long con criticel mission functions be sustoined in emergency mode?
RSA Critical Loads Sustainment Capacity (Fuel/Energy+Water Storage)
RSB Reliability of Emergency Energy & Water Systems & Operations

R1, R2 and R3 categories focus
= on the capability of the existing
infrastructure if an event occurs

e’
—
R4 and R5 categories focus on
__ response and recovery
capabilities if/when an event
occurs
e
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Resiliency Assessment Approach

Base Conditions
+
Key Issues
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Required Existing o
Threats _. itigation — Mitigation —» CoPaPility
s T Gaps
Capability Capability
By System By Mission By Mi.ssion

Existing Energy
Resilience
Scorecard

By Mission

Rollup

v
By Installation

By Mission

Rollup

v

Strategy
Validation
COAs b
Prioritized
Action Plan
By Mission

Future Energy
Resilience
Scorecard

By Installation
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Hazards and Threats Analysis

Installation Level

» Determine probability and
severity of threats

» Assess threat
consequences

» Result: Establishes target
resiliency score specific to
overall installation

Mission Level

» Assess resource
availability requirements

» Assess minimum
contingency requirements

» Result: Establishes target
resiliency score specific to
mission
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R1A
fresastiny seuity ;
Earthigaaks il Exitical
TRIE Rarsky criisl Degree of Concern Recommended
Ervironmental Comasion Rarzhy Megliglble Source : Loss of Primary Sources Moderate Moderate
Flead celdam Moderate — - - -
Supply Logistics : Disruption / Failure Moderate Moderate
Madeste
Transmission : Failure / Loss High Moderate
Distribution : Failure / Loss High High
Mazllglous - Cyoer H Modorate Controls : Loss of Access Low Low
Malicious - Pyl Ealdem Madesia Communications : Breakdown / Unavailable High Low
Taunm T Barsky seplizihls N "
Manpower : Unavailable / Inaccessible Moderate Moderate
UEly Blackoun Cocaskoral Critical -
vilcarie Erugtions Rarchy Negliglble Equipment : Damaged / Inaperable High oW
Wildlwe - Maps Laldom Madeale
Winber Sheem Lelinm Raclermin
Maxirmum Potential Score
Ivpical Site paximum
Actjusted Target Soore for
Mission
RLA
A
Resource Availability Requirements Min Contingency
Power Uninterruptible 2N+1 Is Mission
Fuel 7 Day Supply N+1 Relocatable?
Heat Essential N
- No
Cooling Non-Essential N+1
Water Mo Requirement na
Communications Essential N
Personnel Essential N+1

R3B
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Application of Resiliency Strategies
| offste | nstallation | Distict | Buiding

Strategies applicable to the utilities Strategies applicable to the Strategies applicable to Strategies applicable for
serving the installation (source of supply, entire installation geographically distinct areas within mission critical buildings
capacity, transmission capabilities and (substations, water treatment  the installation (district microgrids, (back-up generation,
outage history) facilities, site distribution) heating/cooling plants) efficiency measures)
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Application of Resiliency Strategies

5Rs RESOURCE
. = =2 |2
SCALE CATEGORY STRATEGY NAME Weight @ |z |e|lz|la|l=|la|lzs(a|=]|=2]2]|=2 STRATEGY DESCRIPTION
- | & A oM | e - I n | = E = | =
= = e e = = e = e E 3 E [=]
|8
Power A facility may have inadequate electrical circuit condition if areas within the building face repeated circuit breaker openings or exhibit other power
Building ower Adequate Electrical Circuit Condition (Building Level) 2 X X . acility may have inadequat e 1T areas wit R —— [HERTL S s =k
Distribution reliability issues, including fire concern. Repairing electrical circuits in poor condition improves reliability and reduces the likelihood of mission
- — _ e Diversifying the heating fuel source reduces reliance on a single supply line. This strategy is installing or upgrading building heating systems to work with
Building Building Systems |Alternate Heat Generation (Building Level) 2 . R L - N R _ pp_\.' v L 5
multiple fuels. Example is installing an electric heating element or boilers that can work on both natural and propane gas.
Building Backup Power Backup Power for Critical Loads (Building Level) 5 X . Installing backup systems to ensure supply failure does not compromise an uninterruptable critical asset/function.
- e If the main water utility supply to the facility fails, having a backup means to supply water can avoid a loss of mission function. This is especially true for
Building Water Backup Water Supply (Building Level) 3 . R - .  supply & R > 2 _ N g b
facilities with critical water demands. Examples include local storage tank, secondary water pipe, or water buffalo connection.
o Controls and o L The monitoring of a building's energy system performance allows localized response to issues and optimization opportunities. This can highlight
Building o Building Systems Monitoring 3 x . * . . 5 R B
Communications compromised equipment and reduce resource consumption.
District Building Systems |Cooling System Capacity (District Level) 2 w| X + |Increasing the redundant capacity of a centralized cooling system to increase the available supply when there is a localized equipment fault.
The U.S. Department of Energy defines a microgrid as "a group of interconnected loads and distributed energy resources within clearly defined electrical
R Power - _ _ boundaries that acts as a single controllable entity with respect to the grid. A microgrid can connect and disconnect from the grid to enable it to operate in
District S District Microgrid 5 X X X X . N _ P _ — R A _ S _ - - N B
Distribution both grid-connected or island-mode.” This strategy considers configuring a district within an installation into @ microgrid, enabling greater functionality and
more efficient use of resources to continue operations during a utility power outage. A microgrid requires appropriate cybersecurity measures.
Thermal energy storage, such as ice, chilled water, or hot water storage, can provide backup supply during an outage. It can also be used to reduce peak
District Building Systems |Thermal Energy Storage (District Level) 2 X X . + |load and save energy costs and reduce the design requirements for primary and backup power, helping the facility reach its required sustainment capacity.
Applied at a district level this would be at a central cooling plant.
- - . An installation's power transmission system may be in inadequate condition if sections of the system face repeated failure or reliability issues. Bringing
. Power Adequate Electrical Transmission Condition P - L ; - o . - _ . . ;
Installation I i R 3 K| X X . the transmission system into adequate condition may include replacing aging (especially wooden) poles, replacing aging lines, or undergrounding lines
Distribution (Installation Level) N I R - N e R
where appropriate, thereby mitigating risk of fire, wind, wildlife, or physical damage.
_ Power _ _ This strategy considers connecting the base electrical distribution infrastructure to an alternative substation, whether the substation is existing or built
Installation o Alternate 3ubstation Connection 5 X X . . _ - _ . - B _ _ - . y
Distribution specifically for this purpose. By connecting to an alternative substation, utility supply can be ensured if there is a failure in the primary substations.
A single point of failure in the natural gas supply means failure at one point causes disruption to all demand downstream. Installing natural gas lines in a
Installation |Energy Supply Alternate Supply Paths (Natural Gas) 3 X . . looped configuration would allow gas supply to be rerouted to mitigate point failure. At the installation level, this includes multiple mains from the
natural gas source. At the district level, this includes looped pipes downstream from any pressure-reducing stations that may be on base.
A single point of failure in the power distribution means failure at one point causes disruption to all loads downstream of it. At an installation level this
Installation Power Alternate Supply Paths (Power) (Installation Level) a X can be a single substation transformer or transmission line. Mitigation may require looping all distribution lines that come from the district substation,
Distribution BCy ! { providing redundant feeders and distribution equipment, and using other strategies that enable alternate routes for power supply whenever an element of
the transmission,/distribution system fails.
Installation |water Backup Power for Lift Stations (Storm/Sanitary Sewer) 1 X X N If the |n_sta||at_|0n I'E|_IE5 on lift stations for storm andfor sanitary sewer dlstrlbutlon_le.g., notgra\flt\afed]—, sewers can begin to back up during a power
cutage if the lift stations do not have backup power supply. Backup power can sustain lift station operation through an outage.
Installati Energy Energy Management and Control Systems {Installation 3 X X Installing an EMCS allows monitoring and control of energy systems at the building level at every major facility on the installation. This can enhance
nstallation . - - - . - - e
Management Level) response time to system issues and increase sustainment time by curtailing non-critical loads.
B R An alternative domestic wastewater connection includes a connection to a nearby municipal wastewater treatment system. For installations relying
Off-site Water Alternate Wastewater Connection 3 X . - .
exclusively on on-base treatment systems, this strategy can ensure access to wastewater freatment.
B o _ This is a strategy to leverage near-site alternative generation capacity to provide an additional power supply source that can be sustained in the event of
Off-site Energy Supply Alternate/Renewable Energy Generation [Off Site) 1 X X L] 5 _ _ pacityto p R _ B [ 1)
an cutage. An example is the use of a landfill-gas generator located on an adjacent landfill.
. R . If some or all of an installation's energy infrastructure is privatized, the contract or other supporting documentation should include provisions for the
Off-site Other Contractor Emergency Availability Protocol (Energy) 3 X . . - . . P =5 & - ! . - — h . - p_ B
contractor's responsibility in cases of emergency. Examples include specified response times to failures or priority status in responding to disasters.
; ; . . An off-site domestic water connection includes a connection to a nearby municipal supply, especially when paired with a well field potable water suppl
Off-site Water Off-site Domestic Water Connection 3 X X . . . PO _ - o > Ry = b > > D
which can improve the water supply availability for the installation.
Provide a redundant fuel supply route to the installation. For example, an installation may be able to supply fuel via truck or via rail. If one off-site supply
Off-site Energy Supply Redundant Fuel Supply Routes [Off Site) 4 X ] L . » |route faces disruption, a redundant supply will ensure critical loads can be sustained until the primary supply is restored. This can include additional
infrastructure, availability guarantees in contract, and alternate fuel contractor.
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Application of Resiliency Strategies

Step 1: Select mission area

Step 2: Determine applicability of
150+ resiliency strategies for the
mission area based on scale and

Step 3: Assess implementation scale for
applicable strategies
Step 4: Evaluate Courses of Action (COAs)

DEFINITION

Slrategies that reflect projects that are already planned and
tunded to be implemented by the Installation or Mission Group.

Strategies that have been deemed beneficial for the Installation o
Mission Group to pursue beyond what is already in place or
plamned. COA 2 builds on the performance of COA 1.

Strategies that would maximize the resilience posture of the
nstallation or Mission Group. While C0A 2 is intended to be usad
as an alternative to COA 2, it is often used as a “best case”
scenarin for proposing more aspirational strategices beyond what

is proposed in 004 2, C0A 3 builds on the performance of COA L.

Strateoy lmplemenntion Scalob.ty
(" (3) Al Critcal Facilties Infrastructure have Implemented this Strategy |

" (2) 50%-99% Critical Faciities/Infrastructure have Implemented Strategy
% (1) 1-95% Critical Facllites/Infratsructure have Implemented Strategy

category that would improve implementation scale
CoA
sart _:-l_ R R E E E'E coAal
Sabect Missian : ‘ [ ) 1 “
By T Acdinn thruhie=; bk diz sadid
mil:Base Support Mlsslo Exlsting e \
Strategies Prefemred  In Place {Impl Sod N5alect | T Setert—diopr-Srt ect  Impl 5l oA 2
Select System Saale \
Scale Acoess to Ealsting Altemate/Renawables Generation Fas 3 \
Adeequale Flactrical Cinenil Caeatinn {Pailding | svel) [ Fl N 3
Building Acdequate Electrical Cistribution Condition |District Levsl] N
o Sgdequate Chectrcal Transmilssion Conditken [Irstallaton Level) Fag 1 F F R ? 3
dequate Substation Capacity [District Loval] COA 3
Irstallaticn Agdecquatie Substation Capacity [lestallation [enl) o F q
CFf-site o Algermate Commosications Cormection or Sypskem Fas 1 h F h 2 E]
Alsernate Cocling Ganeration (Bullding Lawel)
| ltornate Cocling Generatlon (District Lewal)
— = 57 Alzernate Croling r...-...:..ﬁ.:.- I_.|||l.1u||xl:i||||.| ] N\
Algermate Heal Cenemation [Building Lewel)
| Baakuip Pavsar Ll Algernate Heat Gencration (District Level)
Alzernate Meat Generation (Installatian Lewel) Yay 2 F k] F 3
| m"@ Syctams alzpraate Substation Connection {Instalistion Leval] Yog a
| Lomtrols & CURMS algernate Supply Pathe (Bsckop Pogser]
| LrMs - Algernate Supply Paths (Communlcations) Yag i - " ] - k] - 3
Alzernate Supply Paths (] Yes 2 3 i
dlzeraate Supply Parae (Natunal Gas)
OR Select by 3 Rs Algernate Supply Pathe (Povesr) [Builiing Lessl) Yas E)
il Alsernate Supply Paths (Power) [Distrdct Level}
Algsornabe Supply Faths (Fower) [nstallation Lowel) Yy 3 3
m dlsraate o Air Foree Instruction (&) Critical Facility Mandate g 4 % 5 []
algsrmate Wastewsier Connstion |
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Resiliency Assessment — Mission Comparison

OR DD

Expat GMLMFB Assessanant by Misdon

Select Existing Conditions, COA1, COA2 or COA 3

/ Installation roll-up score and breakdown by 5R’s

Mission roll-up score and breakdown by 5R’s

Redlug g skt Prias o At
ENERGY RESILIENCY OVERVIEW [ COMP
Bt CoAIIGRY ] m1 w3 m3 mi i b my il = | mw ] m12 |
T somonen >— [ =
a
Rating Srcale g - - - - n " ]
= = [ 1= = c
i , SRR :
2] HO 10] 3 = = 2 2 | T = =
erverall i —
etallation a
RESILIENCY SCORES 75 | 72 | s | 7 52 | 67 | 58 | 75

LA Cylereruny o Darrpy psiems
N Fwaaal Hardaning f Prats e of Crmics | ASETs
B30 Sopply PaUs Al leonan ve 10 Ber iy end Wialsr Syslems

FZN Cnergy mnd Wister Seunce D ra by
¥4 brwengy and Water Demand Becurton

F3B Critical Loads Saetainment Capacity
Rl Evvwiguiecy Pl g i Frodoooks anad SLall Trainieg

FAB Analytics, St Comtiols, and klanding Capabil Ties
A Al “Ir\f o pe e for ATeSRmMEST o nd e o
FER Fquilperen L, Parts, o dProdar el

K

Mgrderale | Modviate

ra F40

P‘ﬂdl.'l-\.lll.'_ High

NO

RESIMMRCTTLUME %

o

Poderale | ezl Hizh

w3 MO

L B erale
L] L]

Resiliancy Reguiramants Level

Rulcale Dptlon w ]

Hmscurse Hequarsmsnts
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Water
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Comparison of resiliency requirement levels and
ability to relocate

Comparison of resource requirements by mission
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Resiliency Assessment — Mission Scorecards

Mission Resilience Scorecards

EXISTING POSTURE PLANMNED PROJECTS POTENTIAL PROJECTS

AESOURCEFLLNESS RESOURCEFULNESS RESOURCEFULNESS

COA1 COA 2 COA3

/!
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R1 ROBUSTNESS

R1A Cybersscurity of Energy Systems
R1E Physical Hardening [ Protection of Critical Assets

R2 REDUNDANCY

R2A Supply Path Alternatives in Energy and Water Systems
R2B Energy and Water Source Diversity

R3 RESOURCEFULNESS

R3A Energyand Water Demand Reduction
R3B Critical Loads Sustainment Capacity

R4 RESPONSE

R4A Emergency Management Protocols and 5t Training
R4B Analytics, Smart Controls, and Islanding Capabilities

RS RECOVERY

RSA Availability of Personnal for Assessment and Rapair
RSB Equipment, Parts, and Procurement

Rating Scale

Loww

50

Medium *’ Exceeds
BD 100
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Campus Environments are the Backbone of
the Infrastructure we Count on

They Support our Heath

They Educate our Children

They Provide Entertainment
They Provide Goods and Services

They Protect our Way of Life
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Different Missions same Goals

4

SUSTAINABILITY
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Evaluation Process

* Clearly defined mission

* Defined set of evaluation criteria

v'Quantifiable
v'Repeatable

* Results highlight strengths and
weaknesses

* |dentify potential paths forward

i CampusEnergy2021
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Expansion of Criteria — Beyond the 5 R’s

Energy system reduces greenhouse gas emissions

by 30% per MWh compared to grid-supplied 1
of o electricity.
® RESIlIen Ce : . Energy system reduces greenhouse gas emissions
Climate Action . . 3.0%
by 50% per MWh compared to grid-supplied 2
electricity.
) S f t Energy system emits zero greenhouse gas 3
a e y emissions during operations.
UNMC leadership accepting and community 5
° . b ° I ° concern / objection to alternative.
S u Sta I n a I Ity 2 | stakeholder Acceptance UNMC Ie.adershl.p :acceptlng of altc?rnatlve and/or 6 3.0%
E community ambivilant to alternative.
. E UNMC leadership and community accepting of 8
Py ( t f S z alternative.
OS O e rVI Ce (3 Energy system reduces air pollutants by 30% per 5
% MWh compared to grid-supplied electricity.
. ° o3 Energy system reduces air pollutants by 50% per
[ m = . ) - 6 10.0%
n V I ro n e n a O C I a a n < MWh compared to grid-supplied electricity.
V4 § Energy system does not emit pollutants that 10

impact regional air quality during operations.

Energy system subject to increasingly stringent
regulatory and permitting requirements during 0
construction and operational phase.

Energy system subject to stringent, but
manageable, regulatory and permitting

Governance (ESG)
* Community Outreach and

Regulatory . . . . 2 3.0%
requirements during construction or operational
Support
Regulatory and permitting requirements present
minimal obstacles during construction or 3

operation of the energy system.
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Broad Application — Beyond AF and DoD

* Buildings in Mixed Use Developments or Urban

Systems

* Manufacturing/Industrial facilities — Compare
locations

e Education — Compare campus’ within system and
benchmark

* Hospitals under common ownership

* Big box stores and distribution facilities
* Transit agencies

* Data Centers
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Ssummary

* DoD prioritized energy assurance

* The Air Force developed a repeatable
process to evaluate installations

* This methodical approach can be used to
evaluate and plan across a variety of:
* Time horizons
* Mission Criteria
* Geographies
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What Does Energy Assurance Mean to You?

Kurt Koenig Mark Miller
Vice President Power Generation Federal Power Practice Lead
Kurt.Koenig@hdrinc.com Mark.Miller@hdrinc.com
919-357-4159 513-403-3732
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