Experiences with Energy Planning
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Agenda

= Addressing the problem

= Schofield Barracks Case Study
» Sustainability Component Plan

» NZP Tool
= Future Directions —

ools and Processes
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Case Study

Schofield Barracks Sustainability Plan

= Schofield Barracks, e e
Hawall

gate,

§
S
w

: SN
59% 91% . . 72% 47%

achieved by master plan
Installation Sustainability Component Planning:

Helping military installations achieve Net Zero goals to reduce
energy and water consumption, waste, and stormwater runoff
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Master Planning Mission
Federal Drivers

/" Energy Policy Act of 2005 (EPACt05)

2005

2006

2009 2008 2007

« New facilities, 30% more efficient than ASHRAE 90.7
+ Use of advanced metars

Federal Leadership in High Performance and
Sustainable Buildings MOU (HPSE)

- Establish Guiding Principles for new construction
v Dol was first voluntary signatory '
Executive Order 13423: Strengthening Federal B e, . uzlﬁofield' Bafeacks. Hi
Environmental, Energy and Transportation SRRSO “& .‘h '
__Management : _—

* Reduce energy consumption 30% by 20015
* Reduce watar use 76% by 2015
* Al new construction incorporate HPSE principles

__Energy Independence and Security Act (EISA) <t
« New facilities reduce fossil fuel generated energy, 55% by 2

2010 — 100% by 2030 e e‘: .
* 30% hot water supplied by solar water heaters o ﬁ.;;nw, :
* Restore predevelopment hydrology g s -

i
il

Executive Order 13514: Federal Leadership in
__Environmental, Energy and Economic = 7 —
Performance S

- GHG reporting requirements for Federal facilities Schofield Barracks, HI
+ Agencies develop Strategic Sustainability Performance Plan

Justin! DoD Memo...
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OSD Installation Energy Plans Memo,
31 March 2016

= OSD memo requiring all services to report
IN one year each agencies' plan to
Implementing an energy plan tied to the
master plan by 21 March 2019.

i )
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U.S. Office of Secretary of Defense
Installation Energy Plan Guidance, March 31, 2016

v NZP™ Tool directly supports.
v' SCP process directly supports.

v Phase 1: Identify the team, tasks, deliverables, and goals.
v Phase 2: Establish baseline and future base case

v' Phase 3: Establish alternative scenarios and analyze gaps
v Phase 4: Develop and sequence projects and activities

v Phase 5: Assemble review and finalize document

v' Phase 6: Execution and maintenance of the Installation
Energy Plan (allows iteration on the plan due to
unforeseen circumstances)

i )
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Master Planning DoD Policy
Response

UFC 2-100-01 Installation Planning/ planning strategies

Form-Based Coding
Area Development
Planning

Sustainable
Development
Sustainable Building
Design

Natural and Cultural
Resource Preservation
Planning for Healthy
Communities

Critical Infrastructure Risk
Management (CIRM)
AT/FP

Facility Standardization
Spatial Data
Management

®
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Master Planning Methodology
and Product

UFC 2-100-01 Installation Planning/ planning strategies

MASTER PLANNING PROCESS 1. Develop Vision Plan
Vision, Goals, Constraints & Developable
e N Objectives Opportunities Map Area Map Framework Plan
Establish the Vision J
> < 2. PREPARE INSTALLATION PLANNING STANDARDS
Collect & Analyze data ) Stondords Stonderds Sandorgs
.
4 ) J/
Develop Goals & ObJeCt]ves 3. UPDATE INSTALLATION DEVELOPMENT PLAN
\ J Summary Future Development Plan
ADP ADP ADP ADP ADP
I
v
Installation Network Plans
v
4. DOCUMENT PROGRAM
Analysis of Requirements Project Lists
Implement Plan
5. COMPLETE SUMMARY DOCUMENT
Mon]tor/ Amend Plan Vision Plan ADP Executive IDP Executive Program Executive
Summaries Summaries Summaries

=)
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Area Development Plan

Kolekole, Schofield Barracks

Capacity Calculations

Total New Building Area at Minimum Building Height: 5,033,050sf
Total New Building Area at Maximum Building Height: 11,030,894sf
Total Demolished Buiding Area: 3,171,349sf

Total Demolished Housing: 3,629 units

Total New Parking Required w/ 20% Mass Transit Reduction (min): TBD
Total New Parking loqui,mmmdm‘h Reducfion (max): TBD
= '

)

Total Existing Parking: 4,344 spaces
T

e

Schofield Barracks Kolekole ADP

eolilll|

N<XXE<C—0oDTO0ZIrXC—IOmMMON®>

lllustrative Plan

Installation Boundary

Topography - 1ft Contours

New Building

Existing Building

Quads / Parks

Natural Open Space

Existing Tree

New Tree

Demolished Building

Tactical Pavement / Parking / Staging

Barracks: 60 Bldgs. 9.650st / fir total (2-4 fir)
Battalion Motorpool Complex

TEMF: 28,600sf / fir (1-2 1lr)

TEMF: 28,600sf / fir (1-2 fIr)

TEMF: 47,800sf / fir (1-2flr)

TEMF: 21,300sf / fir (1-2 fir)

Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:
Flex-Use:

25,0008t / fir (2-4 fir)
24,4005t / i (2-4 fir)
24,400t / i (2-4 fir)
17,250st / fir (2-4 fir)
17,250st / fir (2-4 fir)
49,4008f / fir (2-4 fir)
24,400t / fir (2-4 fir)
24,4008t / fir (2-4 fir)
24,400sf / fir (2-4 fir)
24,4005t / fir (2-4 fir)

TEMF: 2 Bidgs. 33,200sf/ fir total (1-2 fir)

Organizational Storage: 4 Bldgs. 9,000sf/ fir total (1-2 fir)
Admin: 2 Bidgs. 11.200sf / fir total (2-4 fir)

COF: 2 Bldgs. 80,000sf / fir (1-2)

Gym: 42,600sf / fir (2-3)

DFAC: 16,800sf / fir (2-3)

Flex-Use:
Flex-Use:

24,7008t / fir (2-4 fir)
24,700t / fir (2-4 fir)

Boulevard

Roundabout

Boulevard

Bldg. 1492 Expansion: 5,000sf / fir {2-4 fir)

Flex-Use:

41,0008t / fir (2-4 fir)

Gym: 36,000st / fir (2-3 fir)

Flex-Use:
Flex-Use:
Flex-Use:

55,4005t / fir (2-4 fir)
53,700st / fir (2-4 fir)
31,2008t / fir (2-4 fir)

Park / PT Space
Town Square

The Urban Collaborotive, LLC

®
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Integration into the Plan

Meet federal planning mandates for maintaining energy, water, waste, and
storm water usage optimization through data collection and analysis.

Schofield Barracks Sustainability Plan
Army Garri - Hawaii

1. Develop Vision Plan

Vision, Goals, Constraints & Developable
Obijectives Opportunities Map Area Map

v

2. PREPARE INSTALLATION PLANNING STANDARDS

Framework Plan

Building Street Landscape
Standards Standards Standards

J

3. UPDATE INSTALLATION DEVELOPMENT PLAN

Summary Future Development Plan

SCP’S are integrated into
ADPs and IDPs

ADP ADP ADP ADP ADP

Installation Network Plans

v
4. DOCUMENT PROGRAM
I d e ntlfi ed p rOJ eCtS i nteg rated Analysis of Requirements Project Lists
into investment program i)
5. COMPLETE SUMMARY DOCUMENT

i )
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Definitions

Framing Goal — A target goal for analysis. Not a commitment or decision.

Baseline — A snapshot of the current energy use situation. The baseline
IS one reference point used to evaluate alternative futures.

Future Base Case — The baseline extended to include already-funded
renovation as well as planned construction and demolition activities. The
base case is a future reference point for “business as usual.”

Alternative(s) — A set of energy measures to be compared against the
base case
» Better, Best, Others

Site Energy — Energy measured at the point of use.

Source Energy — Energy measured at the point it is generated (takes into
account conversion and transmission losses).

District/Cluster - a group of buildings to be served by a microgrid/ heating/
cooling loop (or some combination of these)

i )
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SCP Process

An Overview

Step 1 Assemble SCP Planning and Stakeholder Team and
Develop Framework Goals

Step 2 Installation Data Collection and Establish baseline
and future base case

Step 3 Establish and Evaluation Future Case Scenarios and
analyze gaps

Step 4 SCP Workshop

Step 5 Develop SCP Document

i )
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Base, Better, and Best Case
Scenarios

Goals - Metrics that guide the analysis of alternatives.

Net Zero Energy, Site Energy, Source Energy,
Renewables, etc.

Baseline — A “typical” year.

Base Case — A projection of future usage given

“business as usual’

, Alternatives

Better Case - reduce energy demand on buildings
using cost effective EEMS that meet mission
requirements (goals)

Best Case - reduce total energy usage further
using supply and distribution strategies
(cogeneration, solar, wind, storage, etc.)

Many more alternatives may (and should) be
explored.

®
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SCP Process |IEP Phases

Step1 Assemble SCP Planning and Stakeholder Phase 1: Identify the team, tasks, deliverables, and
Team and Develop Framework Goals goals.

from the Garrison: Base Case Target

0 0 ] i1
e DPW (m aster Energy Efficiency % Reference 40% Forty by Forty
. Source Energy Use 360,740 MWh 216,444 MWh  Based on Base Case
planning, energy, , _ _
tiliti ) Site Energy Use 300,400 MWh Derived Depends on Scenario
HITI
i £5 GHG Reduction % Reference 100% Net Zero
o
DPTMS (range Scope 1 & 2 Emissions 63,800 mt Net Zero
Contr0|) Energy Economics Gov't Analysis Life Cycle Cost
* Tenants Effective
e etc Internal Rate of Return NA 5% Calculated over plan period
Energy Security Acceptable No Change “Security and Efficiency”
Quiality, reliability, resilience NA No change Thermal and electric
Equal or better than baseline
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SCP Process |IEP Phases

Phase 2: Establish baseline and future base case
Step 2 Installation Data Collection and Establish

baseline and future base case
Baseline: Existing buildings are simulated. No
heating.
Base case: Buildings with planned construction,
renovation, and demolition. No existing
central plant or cooling systems

Calculating the Solution: Energy - Short-Term

|. Baseline Building Energy Use Intensity (EUI)

1. Determine Baseline Energy
Use Intensity

792265718 =

Total EUls are denved from the CERL Net Zero Flanner Tool. Vaives are based on modeling of existing facilities and checked
against mefered data.

Il. Baze Casze Energy Use Intensity m
1. Determine Base Case Energy

Use Intensity

° 28,927,042 | = 3,693,770 = 26.8 5ING STRON G®
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SCP Process

Step 2 Installation Data Collection and Establish baseline and future base case

Calculafing the Solution: Energy - Short-Term
1. Baseline Building Energy Use Intensity (EVI)

1. Determine Baseline Energy
Use Intensity

BaSe CaSe \ - 792265916 6,168,212
. — -
F . ) erived from the CERL Net based on modeiing of

Tatal
/ agains fmeisred dam

_____ 1 /' Il Base Case Energy Use Infensity

. ~ 1. Determine Base Case Energy
. m" F" o : / Use Intensity

hia h \ 98,929,042 3,693,790 268

N g u

P .
4 ¢ R -
»

V

-

T9: s5ik

._.
i T

i3

i
/

®
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SCP Process

Step 3 Establish and Evaluation Future Case
Scenarios and analyze gaps

Better Case: Minor EEM improvements to
buildings

Best Case: Aggressive EEM improvements to
buildings.

Best Case w/ 50% renewables: Meet half of best
case electrical loads with non-fossil fuel source

Best Case net zero: Buildings with a modern hot
water system and lowest equivalent annual cost
equipment to meet net zero fossil fuel goals.
Only analyzed using the NZP tool.

*
D

|IEP Phases

Phase 3: Establish alternative scenarios and analyze

gaps

Calculating the Solution: Energy - Shori-Term

Ill. Better Case Energy Use - Projected Energy Use Intensity & Reduction Rate
1. Determine Better Case Energy
Use Intensity

87,729.152| =

3,693, =

2. Determine Befter Case Energy
Reduction

11,199,890

3. Determine Better Case Energy
Reduction Rate

11,199,890 | = 98,929,042 = 11.3%

IV. Best Case Energy Use - Projected Energy Use Intensity & Reduction Rate
1. Determine Best Case Energy
Use Intensity

80,037,385 | =

2. Determine Best Case Energy
Reduction

3. Defermine Best Case Energy
Reduction Rate

18,671,658 | = 98,929,042 = 19.1%

BUILDING STRONGg
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SCP Process

Step 3 Establish and Evaluation Future Case Scenarios and analyze gaps

Calculating the Solution: Energy - Short-Term

I
> * Ill. Better Cae Energy Use - Projected Energy Use Intensity & Reduction Rate
e er ase""‘ - X% S 1. Determine Better Case Energy
\.7 ;

NS 7~ \ 5 Use Intenzity
S 87,729,152| = 3,693,750| = 238
R » 2. Determine Better Case Energy|
\\\ / Reducfion
> \ NI
\#l i _io -
‘\ 4’ P 'l 3. Defermine Befter Case Energy|
% Reduction Rate
% S =R
.- N fa 11.199.890| = 98,929,042 = n.3%
AN ? ) \
AL 4 2 ' IV. Best Case Energy Use - Projected Energy Use Intensity & Reduction Rate
Y, 7 £ 1. Determine Best Case Energy
= - Use Intensity
! 80,037,385 | = 3693790 =
S ‘ aseS\ s SR —— P 2. Determine Best Caze Energy
: 3 N 3 Reducfion
\.7 N, e A
e ’/
< ) . & gt oo %. 3 Determine Be:st Case Energy
? 1 LR o \ Reduction Rate
L e A \\\ A\ N ,
y s 7 o ' N 98,929,042 =
RO N7 —

c
:
.
! ? 23K/
3 77 K %
(LY - 4 ;$.\
. o K

vV

!
<4

TN

\¢

®
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SCP Process |IEP Phases

Phase 4: Develop and sequence projects and

activities
Step4 SCP Workshop
Base Case .~ .
EL oA
Workshop
Stakeholder Engageme[]t__.
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SCP Process

Step 4 SCP Workshop
Multi Criteria Decision Analysis Model (MCDA)

Model Weights

45.5 %

Total Equivalent Annual Cust]

[Net Zero Decision Model

27.3 %

Total Site Energv]

13.6 %

Energy Price Stabilizatinn]

13.6 %

Electricity Purchased {Site]]

Net Zero Decision Model

Baseline 0.3005487
[
Eﬁasecase 0.0338985
Better Case 0.1387824
Best Case 0.2527835
.
[
Best Case Met Zero 0.6333231

[

0| ——— Criterion Score Range

— 0

S

sjnsay
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CP Process

Step 4 SCP Workshop
Multi Criteria Decision Analysis Model (MCDA)

Criterion Name Total Equivalent Annual Cost

Local Weight 45.5 %

Reset Value

1

=}
?

Total Score
= s ]
o2

=}
i

Local Weight [9%]
Criteria List

20 100

Alternatives List

Criterion Mame ?:f_gii]alit v:*:zia?;lLt Alternative Name Total Score
Total Equivalent Annual Cost 45.5 % 45.50 % | B Best Case Met Zero 0.6332012 |
L L
Total Site Energy 27.3 % 27.25 % | Best Case w 50% Renewables 0.4312417 |
[ ‘:
Energy Price Stabilization 13.6 % 13.63 % | B Eascline 0.3005545 |
I I
Electricity Purchased (Site) 13.6 % 13.63 % | " Best Case 0.25275% |
[ ] I
B EBetter Case 0.1387716 |
I
E Basecase 0.033912 |
B




SCP Process

Step 5 Develop SCP Document

|IEP Phases

Phase 5: Assemble review and finalize document

Schofield Barracks Sustainability Plan
U.S. Army Garrison - Hawaii

Sustaining Natural Resources and Mission Readiness

energ, - glate, Waste

SIESOERHN )

59% 21% . 72% 47%
achieved by master plan
Installation Sustainability Component Planning:

Helping military installations achieve Net Zero goals to reduce
and stormwater runoff

®
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SCP Process

Step 5 Develop SCP Document

Meet federal planning mandates for maintaining energy, water, waste, and storm
water usage optimization through data collection and analysis.

Schofield Barracks Sustainability Plan

U.S. Army Garrison - Hawaii
0 EMERGY @ WATER 0 WASTI e —

5B 17.4 KWhy'sFiyear £& P125 galfsfiy=ar 5B 297 losfsk
Baseline Use Rate : ga= - s
Uz Intensities bosed on cumend Coamnioy: Kolekola: Cariay: Ealaksola: Correy:
consumpfion patterrs = | 3% §1.25 125 L]

iB: 424 Milbon kWhfpear 5B: 2.4 Biion galfy=ar EB: 74 Millon lbs

Base Cose Total Demand
Todal Demand for Irehallation in the Coamnioy: Knlskcie: Coamnioy: Kciphoia: Correy: -
Bose Coms 21 a4R52 HIZ 25D 05 EAT 455 1 333 2000 HEISATS 54, 59% 91%...

achieved by master plan

i8: 301 Mibon kWhfpear ik: P41 Nilon galfy=ar 5B: 53 Kilon lbs
Betier Coase Tolal Demand

Reduced demand bmedmupﬁnuﬁnd1 Coamnioy: Kolekola: Coamnioy: Ealaksola: Correy:
of selecied drobegies | &8, b, 339 | 33, 25T 445 317 487 00 L4151 4371 23540 405

iB: 175 Milbon kWhfpear £B: 192 Nillion galfy=or SE: 27 Milion ke
Best Case Total Demand
Rreduced Demand bosed on Coamnioy: Kolekola: Cariay: Ealaksola: Correy:
applicotion of oll drategi A4 5 13,480 T8, 525,495 113 257 554 1054 35R

Eolekcla:
F.4%

Node: Calcula In this raport one bosed on tha capachy polential of Schofield Baracks [5B], Uniled Stoles Ay Gamion, Haowoll.
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Sustainability Component Plans (SCPs)

2015 —recent

70+ sites Schofield Barracks Sustainability Plan
U.S. Army Garrison - Hawaii

Presidio of Monterey (POM) ’ .y

Parks Reserve Forces Training Area (PRFTA) Sustaining Natural Resources and Mission Readiness

NASA JSC — Main, EF/SC, WSTF

Fort Hood — 13 districts

USAG-HI — 9 districts

NSA

Fort Bliss — 2 districts

WSMR - 7 districts

Army National Guard Greeley

RAF Lakenheath

ESTCP JBPHH . -

‘ 0,
ESTCP Fort Hood 59% 4 hil :d,b iy
McAlester Army Ammunition Plant chieved by master plan
CEMTIELETIN), AUl installation ustainablty Component Planming:
MCAS lwakuni - 6 districts : By e S i e oo e
Fort Polk » = i

AMC Anniston Army Depot
AMC Letterkenny Army Depot

bt
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Current SCP/Net Zero Tool
Teaming

Planning Support ;
HQ USACE ing Su ERDC-CERL

Progr_am UFC Plan Integration Net Zero Tool
Oversight . . Package
BinayReporing Refinement and

Data Collection and Development
Model Population P

®
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Questions?

®
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ESTCP

Visualization of Energy Monitoring, Benchmarking, Modeling, and Project Generation
through Integration of the Comprehensive Asset Master Planning Solution (CAMPS)

with the Net Zero Planner (NZP)
Performer: USACE SWD, CERL _,

Demonstration Sites: Fort Hood,
JBPHH

Technology: bemonstrate integration of a
Master Planning system (CAMPS) with an
Energy Planning System (NZP) to provide
improved Installation Scale-energy planning.

Technical Objectives:

- Integration of Master Planning tool
(CAMPS) and Energy Planning tool (NZP) residents to identify and communicate energy

.~ = ; e . efficiency opportunities (red facilities exceed EUI
- Rapid identification and quantification of = oo¢ or pian).
energy facility and installation energy
efficiency measures.

- Improved planner and installation tenant m
understanding of energy measures ESTCP - i

- — Reducedptanningcycletime:
31 BUILDING STRONGg,




ESTCP

Visualization of Energy Monitoring, Benchmarking, Modeling, and Project Generation
through Integration of the Comprehensive Asset Master Planning Solution (CAMPS)
with the Net Zero Planner (NZP)

Technical Approach (TA) CAMPS/NZP
Architecture

-
Data generations — IFS, GFEBS, ISR, meters, etc
1
CAMPS. Gather Baseline Information —
{ } Automated
-

CAMPS. Visualize “Current State” data of daily user

-

4

8 :—m"a'o"s' J Current State
74
< NZI. Simulate Benchmarks. With NZI Tool
 \/
NZI. Visualize facilities” energy use compared to
benchmarks. Status branded as red, amber, or green.
l "1

NZI. Facility simulation and optimization.
Identify Energy Efficiency Measures (EEMs) and

Q 7 phasing per facility.

<

NZI. Installation simulation and optimization.
Identify possible district level solutions and
configurations.

projections for facilities and installation. Choose to
schedule implementation.

==l
NZI. Develop plan for implementation.
Calculate costs and develop schedule as
justification for funding

. : [ Integrate plans into current state. ]
]
]

* .

ESTCP funding integration of CAMPS/NZP ®
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[ NZI, Visualization of EEM opportunities and energy ]




Certification for
Competency

Prospect Course Prospect Course
256 163

Sustainability & master planning
Energy resiliency and
modeling

®
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