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Technical Assistance and 
Workforce Development (TAWD) 
Better Plants | Controlled Environment Agriculture (CEA) Accelerator 
August 31, 2023 
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IEDO Technical Assistance Mission 

Education and training for the current and future 
manufacturing workforce 

Public /private partnerships to help manufacturers 
and industrial organizations set and achieve long-term 
energy intensity reduction goals 

No-cost tools and resources for manufacturers to reduce GHG 
emissions and improve energy efficiency and competitiveness 

End-user support, stakeholder engagement, and technical services for 
the industrial sector 

TA WORK PRODUCTS 
INCLUDE: 

ENERGY 
ASSESSMENTS 

PEER-TO-PEER 
NETWORKING 

TECHNOLOGY 
SCREENING 

TOOLS & 
TRAINING 

PROJECT 
PROFILES 
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Meet the IEDO Technical Assistance and Workforce Development staff 

Anne Hampson 
Program Manager 

Mai Kim “Kimmai” Tran 
(ORISE Fellow) 

Controlled Environment 
Agriculture Accelerator, 

Energy-Water Nexus 

Meegan Kelly 

Technology Managers 
(Federal Employees) 

Onsite Energy, Combined 
Heat and Power (CHP) 

John O’Neill 
Better Plants, Better 

Climate Challenge, ITV 

Patti Garland 
(Energetics) CHP, 

Onsite Energy 

Contractors 

Kyle Niemeyer 
(AAAS Fellow) 

Workforce, Decarbonization 

Bruce Lung 
(BGS) Better Plants, 

Energy Intensive Initiative 

Zach Pritchard 
(AAAS Fellow, EEII team) 

Energy Intensive Initiative 

Fellows 

Ethan Rogers 
Energy Management 

Programs, Data Centers, 
Industrial Technology 
Validation (ITV) Pilot 

Zac Amigone 
(BGS) Onsite Energy 

Andrew Whitlock 
(BGS) Better Plants 

Jennifer Mosley 
(BGS) Communications 
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• Expert technical assistance & training on energy efficiency 
• Access to innovation & instruments 
• National recognition for achievements 

• Tools, guidance, & recognition for facilities that implement an 
ISO 50001-based energy management system 

• No-cost, self-paced, audit-free 

• Expert technical assistance for CHP, microgrids, & district energy 
• No-cost resources & training webinars 
• Packaged CHP system eCatalog N
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• Energy efficiency + decarbonization technical assistance & training 
• Facilitated peer-to-peer knowledge sharing 
• National recognition for achievements 

Our flagship programs have expanded to help manufacturers reach net zero 

IEDO’s R&D portfolio 
demonstrates innovative 
energy and efficiency 
technology for industry 

TAWD takes the baton for 
the next leg of the race 
toward deployment at scale 
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How Do & Programs Work? 

Partners set voluntary long-term strategic goals: 
• GHG and energy target for Climate Challenge 
• Energy intensity goal for Better Plants 

Partners receive free: 
• technical assistance 
• networking platforms 
• national recognition 
• access to innovation 5
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Better Climate Challenge Goal 

Portfolio-wide reduction in carbon emissions of at least 50% in 10 years 
25% for energy intensive industrial sectors* 

Goal Parameters 
• Reduction includes Scope 1 & 2 emissions 
• Baseline up to 5-years back from join date 
• Absolute target preferred, but intensity-based targets will be accepted 
• Establish an energy efficiency target that will contribute towards the 50% carbon emissions 

reduction. 

* Energy intensive sectors: Chemicals, Pulp/Paper, Food/Bev, Primary Metals, non-Metallic Minerals 
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In Review 

To Date, Better Plants Partners Have 
Cumulatively Saved: 
• 10.6 Billion Dollars 
• 2.2 Quadrillion BTUs 

Today: 
• ~ 280 partners 
• > 3,600 facilities 
• 77 goals achieved 



All Better Plants Partners 



Better Climate Challenge – Industrial Partners 
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• Expert technical assistance & training on energy efficiency 
• Access to innovation & instruments 
• National recognition for achievements 

• Tools, guidance, & recognition for facilities that implement an 
ISO 50001-based energy management system 

• No-cost, self-paced, audit-free 

• Expert technical assistance for CHP, microgrids, & district energy 
• No-cost resources & training webinars 
• Packaged CHP system eCatalog N
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• Energy efficiency + decarbonization technical assistance & training 
• Facilitated peer-to-peer knowledge sharing 
• National recognition for achievements 

Our flagship programs have expanded to help manufacturers reach net zero 

IEDO’s R&D portfolio 
demonstrates innovative 
energy and efficiency 
technology for industry 

TAWD takes the baton for 
the next leg of the race 
toward deployment at scale 
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Combined Heat and Power Technical Assistance Partnerships 

End User Engagement 

Stakeholder Engagement 

Technical Services 

Learn More: https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps 

https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps
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IEDO Onsite Energy Deployment 

The Onsite Energy Deployment program is a new initiative to establish a regional network of 
technical assistance partnerships to help industrial facilities and other large energy users to 
increase the adoption of onsite clean energy technologies. 

battery storage | combined heat and power | district energy | geothermal | industrial 

heat pumps | renewable fuels | solar PV | solar thermal | thermal storage | wind 
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https://www.energy.gov/eere/articles/doe-selects-nine-organizations-will-implement-regional-onsite-energy-technical 

https://www.energy.gov/eere/articles/doe-selects-nine-organizations-will-implement-regional-onsite-energy-technical
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Looking forward---

Top Priorities over next 5 years 
•Expand Better Climate Challenge
•Implement new Onsite Energy
Program
•Increase TA to energy intensive
manufacturers
•Upskill the manufacturing workforce
•Become a connector for
manufacturers to DOE opportunities

Areas for Further Inclusion 
in TAWD Programs 

• Increase focus on tech-to-market 
activities

• Social/behavioral strategies to 
speed decarbonization 
implementation

• Strategies around equity and 
engaging disadvantaged 
communities

• Stakeholder engagement around 
new program activities
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activities

• Social/behavioral strategies to 
speed decarbonization 
implementation

• Strategies around equity and 
engaging disadvantaged 
communities

• Stakeholder engagement around 
new program activities



16U.S. DEPARTMENT OF ENERGY        OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY   |   INDUSTRIAL EFFICIENCY & DECARBONIZATION OFFICE 16

Looking forward---

Top Priorities over next 5 years 
•Expand Better Climate Challenge
•Implement new Onsite Energy
Program
•Increase TA to energy intensive
manufacturers
•Upskill the manufacturing workforce
•Become a connector for
manufacturers to DOE opportunities

Areas for Further Inclusion 
in TAWD Programs 

• Increase focus on tech-to-market 
activities

• Social/behavioral strategies to 
speed decarbonization

engaging 
disadvantaged 
communities • Stakeholder engagement around 
new program activities

• Strategies around equity and
implementationFor exa  mple… 



17 

Get Free Technical Assistance 

Energy Intensive Industries Pilot: What’s in it for You? 

31.2%

 Receive unbiased technical assistance on energy efficiency and decarbonization 
 Peer-to-peer networking opportunities though working groups, workshops, conferences and 

benchmarking activities 

GOAL: Understand your technical assistance needs 
and determine a programmatic structure/resources 
that addresses those needs. 

Example Technical Assistance Resources: 
• Energy and decarbonization assessments 

• Customized training on industrial systems/topics 

• Technology scenario planning/demonstrations of 
energy-saving technologies and/or materials   

Assessments Trainings Technology 
Scenario Planning 

EII Pilot Technical Assistance 
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• Provide feedback on technical assistance offerings 
• Consider participating in future opportunities, including peer-based 

trainings, scenario planning, and technology demonstrations 

After Technical Assistance 

Receive Technical Assistance 

Energy Intensive Industries Pilot: What Are We Asking? 

• Participate in 30-minute interview on energy and decarbonization 
priorities and goals 

• Submit online Request for Technical Assistance (https://eiipilot.ornl.gov/) 

Before Technical Assistance 

https://eiipilot.ornl.gov/
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Looking forward---

Top Priorities over next 5 years 
•Expand Better Climate Challenge 
•Implement new Onsite Energy 
Program 
•Increase TA to energy intensive 
manufacturers 
•Upskill the manufacturing workforce 
•Become a connector for 
manufacturers to DOE opportunities 

Areas for Further Inclusion 
in TAWD Programs 

• Increase focus on tech-to-market 
activities 

• Social/behavioral strategies to 
speed decarbonization 
implementation 

• Strategies around equity and 
engaging disadvantaged 
communities 

• Stakeholder engagement around 
new program activitiesFor example… 
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One opportunity is the potential to translate manufacturing technologies 
and best practices to the ag sector for more efficient operations 

Photo by Keith Welle, USDA-ARS 

Traditional field farming 

supplemented by 

Indoor farming 

Photo by https://commercialwaste.trade/future-
concrete-jungles-rise-vertical-farming/ 

https://commercialwaste.trade/future
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Ag and other land use activities accounted for ~13% of CO2, ~44% of CH4, and ~81% 
of N2O globally during 2007-2016, representing 23% of total net anthropogenic GHGs 

Food Supply Chain 

On-Farm 

Manufacturing 

Distribution 

Wholesale & 
Retail 

Consumption 

[1] IPCC 2021 report, [2] ORNL food waste analysis, [3] AMO industrial decarb roadmap, [4] s2gventures, [5] CRS reports + USDA-ERS

• 70% of freshwater goes to agriculture globally (~80% in US)[1]

• Irrigation volume has increasing by >25% since 2000[1]

• Manufacturing exhibits a high amount of food loss and waste; most becomes animal feed[2]

• Food and beverage manufacturers were identified as a top 5 carbon emitter[3]

• Farming has grown into an industrial scale, with a growing supply chain in need of mfg. resiliency
• Cross-country transportation takes about 7-10 days, so ~50% of produce shelf life is spent on trucks[4]

• >10% of food is lost at the retailer level due to inconsistent food quality[2,5]

• The demand for organic foods has increased by 44% from 2016 to 2020[5]

• >25% of the food planted/raised for human consumption is lost or wasted, globally[1]

Congressional interest in the Energy x Water x Food nexus has identified DOE (specifically 
EERE, AMO) to collaborate with the USDA on 4-season production (MOUs, FY23 Appropriations Bill)
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Conventional Farm 
(Outdoor Field) 

CEA-
Vertical Farm 

CEA-
Greenhouse 

Energy Use[2],[3] 0.3 kWh/kg 250 kWh/kg 60-180 kWh/kg 
Water Use 
Efficiency[4],[2] 

250 L/kg 1 L/kg 20 L/kg 

CO2 Emissions[5] 540 kg/ton lettuce 158 kg/ton 
lettuce 

352 kg/ton 
lettuce 

Crop Yield [4] 3.9 kg/m2 80-120 kg/m2 41 kg/m2 

Typical Transportation 
Distance[6] 

3200 km 43 km 800-1600 km 

The Controlled Environment Agriculture (CEA) Accelerator seeks to leverage IEDO’s 
existing programs and optimize its benefits, particularly for food insecure communities 

Water management 
can include 

unconventional 
sources of water, 

e.g. brackish water 

Smart sensors enable 
precision agriculture 

[1] Avgoustaki et al., Advances in Food Security and Sustainability. 2020. 
[2] Barbosa et al., Int. J. Environ. Res. Public Health. 2015; 2015(12):6879–6891. 
[3] Graamans et al., Agr. Syst. 2017; 160:31–43. 
[4] Coyle and Ellison, Agric. Appl. Econ. Assoc. 2017; 32(1):1–8. 
[5] Gerecsey, OneFarm Report CO2 Emissions Scoping Report; 2018. 
[6] Food miles calculations are regionally dependent on farm locations; assumptions and calculators are available in H. Hill‘s “Food Miles: Background and Marketing” report, 
produced by the National Center for Appropriate Technology through the ATTRA Sustainable Agriculture program, under a co-op agreement with USDA Rural Development. 

Summary of Annual Data for Conventional vs. CEA Grown Lettuce 
adapted from Avgoustaki and Xydis[1] 

CHP’s excess energy 
generation can be sold to 

the grid and has potential to 
have zero or negative GHG 
emissions with H2 or RNG 

https://www.onefarm.io/co2-emissions-scoping-report
https://attra.ncat.org/publication/food-miles-background-and-marketing/
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The CEA Accelerator seeks to understand regional barriers to Controlled Environment 
Agriculture and enable their growth in local communities 

Pre-Launch Year 1 
Year 2 

 $2.5M over 2 years 

1 
Design outreach 
plan and milestones 
- Identify community 
partners (10+) and 
USDA contact 
(at least 1 required) 

Products: 
- CEA Accelerator 
workplan and market 
transformation plan 

2 
Develop tools to 
assess feasibility 
- Research CEA R&D 
and market barriers 
- Baseline community 
partner needs 

Products: 
- Existing/emerging 
technology catalogue 
- CEA feasibility tool 

3 
Connect partners to 
DOE resources 
- Provide education 
and training 
opportunities for 
communities 

Products: 
- Webinar series of 
energy/water best 
practices, tools, and 
applying to funding 

4 
Engage stakeholders 
and workforce 
- Convene stakeholders: 
*R&D technologists 
*State energy offices 
*Business developers 
*Food distributors 

Products: 
- Networking platform 
- End of accelerator 
conference/career fair 
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The CEA accelerator will benefit community partners by providing tools, and the 
communities will benefit the lab by providing technical, economic, and social data 

Lab Benefit 

Understanding of Barriers 

Data 

Network 

Partner Benefit_ 

CEA screening 

DOE Resources 

Stakeholders Convened 

Shared Benefits 
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Next steps (for YOU!) 

Kimmai Tran (Fellow) 
mai.tran@ee.doe.gov

 Join Better Plants or the Better Climate Challenge 
Get recognized for being 50001 Ready 
Reach out to your regional CHP TAP (and Onsite Energy TAP coming soon) 
Request Technical Assistance through Energy Intensive Industries Pilot 
Engage with CEA Accelerator stakeholders 

Anne Hampson (TAWD Program Manager) 
Anne.Hampson@ee.doe.gov 

mailto:mai.tran@ee.doe.gov
mailto:Anne.Hampson@ee.doe.gov
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Supplementary Slides 

Supplementary Slides 
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EERE Guiding Principles seek to accelerate innovation that can equitably 
decarbonize the industrial, building, and agricultural sectors 

Accelerate the research, development, demonstration, 
and deployment (RDD&D) of innovative technologies that will 
transition Americans to a 100% clean energy economy no later than 
2050 and ensure the clean energy economy benefits all Americans. 

100% decarbonized 
electric grid by 2035 

Decarbonize transportation 
across all modes 

Decarbonize the industrial 
sector 

Reduce the carbon footprint 
of buildings 

EERE Mission Program Priorities 

Environmental 
Justice and Equity 

Workforce 
Development 

Diversity 
in STEM 

State and Local 
Partnerships 

Keys to Ensure the 
Greatest Impact 

Decarbonizing the agriculture sector, specifically 
focused on the nexus between energy and water 
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Big Picture: Research, Development, and Demonstration 

Tech Assistance Better Buildings, Better Plants 

RD&D Projects 
FY22 FOA: 

Decarbonization of Water 
Resource Recovery Facilities 

FY21 FOA: 
R&D for Advanced Water 

Resource Recovery Systems 

Small Business Innovation 
Research (SBIR) Projects 

Analysis 
Multi-lab Foundational 

Analysis 

Water Technoeconomic 
Assessment Platform (TAP) and 

Data Analysis and 
Management System (DAMS) 

Internal Strategic Analysis 

National Alliance for 
Water Innovation 

(NAWI) Hub 

Technology Roadmaps 

Desalination Projects 

Interagency 
Working Groups 

(DOE-DOI) NEWS RD&D 

(DOI) WaTr 

(EPA) WRAP 

(EPA) Urban Waters 

Industrial Water Savings 
Network 

Virtual In-Plant Trainings 

CHP Technical 
Assistance Partnerships 

Sustainable Water 
Infrastructure of the 

Future (SWIFt) 

50001 Ready Energy 
Management Program 

Under Secretary for Science and Innovation 

RD&D 

Technical Assistance 

Other agency-led 

Legend 

DOE Energy-Water Crosscut includes: 

Controlled Environment 
Agriculture Accelerator 

Research, Development, & Demonstration (RD&D) 
helps address societal needs in areas in which the private 

sector does not have sufficient economic incentive. 
Universities, National Labs, industry, and partnerships thereof 

conduct this research project and pilot work through mechanisms 
like funding opportunity announcements (FOAs). 

https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/knowledge/roadmap-publication-series/
https://www.nawihub.org/
https://community.max.gov/x/gQUli
https://community.max.gov/x/foWVPg
https://www.epa.gov/waterreuse/national-water-reuse-action-plan-online-platform
https://www.epa.gov/urbanwaterspartners
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/plant-trainings-inplts
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
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Big Picture: Energy-Water Nexus at IEDO and beyond 

(including through Better Buildings, Better Plants) 

RD&D Projects 
FY22 FOA: 

Decarbonization of Water 
Resource Recovery Facilities 

FY21 FOA: 
R&D for Advanced Water 

Resource Recovery Systems 

Small Business Innovation 
Research (SBIR) Projects 

Analysis 
Multi-lab Foundational 

Analysis 

Water Technoeconomic 
Assessment Platform (TAP) and 

Data Analysis and 
Management System (DAMS) 

Internal Strategic Analysis 

National Alliance for 
Water Innovation 

(NAWI) Hub 

Technology Roadmaps 

Desalination Projects 

Interagency 
Working Groups 

(DOE-DOI) NEWS RD&D 

(DOI) WaTr 

(EPA) WRAP 

(EPA) Urban Waters 

Industrial Water Savings 
Network 

Virtual In-Plant Trainings 

CHP Technical 
Assistance Partnerships 

Sustainable Water 
Infrastructure of the 

Future (SWIFt) 

50001 Ready Energy 
Management Program 

Under Secretary for Science and Innovation 

RD&D 

Technical Assistance 

Other agency-led 

Legend 

DOE Energy-Water Crosscut includes: 

Controlled Environment 
Agriculture Accelerator 

https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/knowledge/roadmap-publication-series/
https://www.nawihub.org/
https://community.max.gov/x/gQUli
https://community.max.gov/x/foWVPg
https://www.epa.gov/waterreuse/national-water-reuse-action-plan-online-platform
https://www.epa.gov/urbanwaterspartners
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/plant-trainings-inplts
https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps
https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
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Big Picture: Interagency Engagements 

Tech  Assistance Better Buildings, Better Plants

RD&D Projects 
FY22  Funding Opportunity 

Announcement (FOA): 
Decarbonization of Water 

Resource Recovery Facilities 

FY21 FOA: 
R&D  for Advanced Water

Resource Recovery Systems

Small Business Innovation 
Research (SBIR) Projects

Analysis 
Multi-lab Foundational 

Analysis 

Water Technoeconomic 
Assessment Platform (TAP) and 

Data Analysis and 
Management System (DAMS)

Internal Strategic Analysis

National Alliance for 
Water Innovation 

(NAWI) Hub

Technology Roadmaps

Desalination Projects

Interagency 
Working Groups 

(DOE-DOI) NEWS RD&D 

(DOI) WaTr 

(EPA) WRAP 

(EPA) Urban Waters 

Industrial Water Savings 
Network

Virtual In-Plant Trainings 

Industrial Assessment 
Centers (IACs) 

Sustainable Water 
Infrastructure of the 

Future (SWIFt) 

50001 Ready Energy 
Management Program 

Under  Secretary for Science and Innovation 

RD&D 

Technical Assistance 

Other  agency-led 

DOE Energy-Water Crosscut includes: 

Controlled Environment 
Agriculture Accelerator 

INTERAGENCY ENGAGEMENTS ensure DOE’s water 
programs align with EPA’s and USDA’s: 

Working Groups 
• DOE’s Nexus of Energy and Water for Sustainability (NEWS) RD&D
• EPA’s Water Reuse Action Plan (WRAP)
• EPA’s Urban Waters
• Department of Interior (DOI)’s Water Treatment (WaTr) 

Other Engagements
• Memorandum of Understanding (MOU) and Action Plan: 

USDA, Water Power Technologies Office, Bureau of Reclamation, Army Corp of Engineers 
• USDA-Rural Development’s Rural Energy Partnership Program

Legend 

https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/knowledge/roadmap-publication-series/
https://www.nawihub.org/
https://community.max.gov/x/gQUli
https://community.max.gov/x/foWVPg
https://www.epa.gov/waterreuse/national-water-reuse-action-plan-online-platform
https://www.epa.gov/urbanwaterspartners
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/plant-trainings-inplts
https://iac.university/
https://iac.university/
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
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Big Picture: Technical Assistance 

RD&D Projects 
FY22 FOA: 

Decarbonization of Water 
Resource Recovery Facilities 

FY21 FOA: 
R&D for Advanced Water 

Resource Recovery Systems 

Small Business Innovation 
Research (SBIR) Projects 

Analysis 
Multi-lab Foundational 

Analysis 

Water Technoeconomic 
Assessment Platform (TAP) and 

Data Analysis and 
Management System (DAMS) 

Internal Strategic Analysis 

National Alliance for
Water Innovation 

(NAWI) Hub 

Technology Roadmaps

Desalination Projects 

Interagency 
Working Groups 

(DOE-DOI) NEWS RD&D 

(DOI) WaTr 

(EPA) WRAP 

(EPA) Urban Waters 

Industrial Water Savings 
Network 

Virtual In-Plant Trainings 

Sustainable Water 
Infrastructure of the 

Future (SWIFt) 

50001 Ready Energy 
Management Program 

Under Secretary for Science and Innovation 

RD&D 

Technical Assistance 

Other agency-led 

Legend 

DOE Energy-Water Crosscut includes: 

Technical Assistance helps companies identify and 
implement energy-saving projects and improve energy 

management programs and energy performance. 
National Lab staff often help execute these initiatives. 

(including through Better Buildings, Better Plants) 

CHP Technical 
Assistance Partnerships 

Controlled Environment 
Agriculture Accelerator 

https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/iedo/funding-selections-decarbonization-water-resource-recovery-facilities
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/fy21-research-and-development-advanced-water-resource-recovery-systems-selections-table
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.energy.gov/eere/amo/sbirsttr-fy-2022-phase-ii-funding-opportunities
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/water-tap3/
https://www.nawihub.org/knowledge/roadmap-publication-series/
https://www.nawihub.org/
https://community.max.gov/x/gQUli
https://community.max.gov/x/foWVPg
https://www.epa.gov/waterreuse/national-water-reuse-action-plan-online-platform
https://www.epa.gov/urbanwaterspartners
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/industrial-water-savings-network
https://betterbuildingssolutioncenter.energy.gov/better-plants/plant-trainings-inplts
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps
https://betterbuildingssolutioncenter.energy.gov/chp/chp-taps
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TAWD allocates these investments though 
various funding mechanisms 

Operational Methods: 

• Strong reliance on National Labs to support 
programs 

• Resource and tool development 
• Subject matter experts 
• Use of cooperative agreements for regional Technical 

Assistance Partnerships 
• Interagency partnerships 
• EPA – energy intensive pilot 
• Workforce development – National Strategy for 

Advanced Manufacturing 

For example, the Onsite Energy Program is a new initiative to provide technical assistance for industrial 
facilities and other large energy users to increase the adoption of onsite clean energy technologies. 

$45M | FY23 

CHP/Onsite 
Energy 
30% 

Better Plants/ 
Better Climate 

22% 

Energy 
Management 

13% 

Workforce 
Development 

8% 

Energy Intensive Pilot 
7% 

Emerging 
Technologies 

5% 

Tools 
8% 

Analysis/ Reports 
7% 



Three Categories of Solutions will Count Towards GHG Emissions Reduction Goals 

31 
Avoid or Use Less 
• Resource and Energy 

Efficiency 
• Energy Management 
• Demand Response and 

Grid 
Interactivity/Storage 

Pivot to low carbon 
solutions 
• Electrification 
• Renewable Energy 
• Low Carbon Fuels and 

Feedstocks 
• Low GWP Refrigerants 
• Low Carbon Processes 

Sequester 
unabated 
emissions 
Carbon Capture 
and Storage 

2 



Technical Assistance: Tools and Resources 

Diagnostic Equipment Program 
• Evaluate system performance 
• Measure energy losses 
• Quantify savings opportunities 

Field data is best for evaluating system performance 



Technical Assistance: Software Tools 
MEASUR Tools Suite 

https://www.energy.gov/eere/amo/measur 
Steam/Boiler Systems 

Pumping Systems 

Fan Systems 

Motor Systems 

Process 
Heating/Furnace 
Systems 

Compressed Air 

Energy Treasure Hunts 

https://www.energy.gov/eere/amo/measur
http://betterbuildingssolutioncenter.energy.gov/resources/steam-system-modeler
http://betterbuildingssolutioncenter.energy.gov/resources/pump-system-assessment-tool-psat
http://betterbuildingssolutioncenter.energy.gov/resources/fan-system-assessment-tool-fsat
http://betterbuildingssolutioncenter.energy.gov/resources/motormaster
http://betterbuildingssolutioncenter.energy.gov/resources/process-heating-modeler-tool-phmt
http://betterbuildingssolutioncenter.energy.gov/resources/process-heating-modeler-tool-phmt
http://betterbuildingssolutioncenter.energy.gov/resources/process-heating-modeler-tool-phmt
http://betterbuildingssolutioncenter.energy.gov/resources/airmaster
https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts


Technical Assistance: Software Tools: VERIFI 

• Available for Beta testing, visit: 
https://verifi.ornl.gov/ https://github.com/ORNL-AMO/VERIFI/releases 

https://verifi.ornl.gov/
https://github.com/ORNL-AMO/VERIFI/releases


Technical Assistance: Industrial Action Plan Tool 

The Action Plan Tool helps 
partners visualize and facilitates 
reporting scope 1 and 2 
emissions, both at the corporate 
and facility levels. 

Other Useful Resources 

Electrification for Decarbonization 
Electrification.ORNL.gov 

Carbon Emissions Calculator 
Carboncalc.ORNL.gov 

https://electrification.ornl.gov/
https://carboncalc.ornl.gov/


Technical Assistance: Carbon Footprint and Decarbonization Scenario Analysis Tool 
• Enables users to create and analyze baseline emissions 

• Provides users the ability to evaluate decarbonization scenarios and perform techno-economic 
analyses (in development) 



Technical Assistance: Supply Chain Initiative 
Around 40-60% of a manufacturing 
company's energy and carbon footprint can 
reside upstream in its supply chain. 

DOE works with partners to sponsor Supply 
Chain cohorts of suppliers to leverage Better 
Plants resources, and collectively set, track, 
and meet energy savings goals. 

Not Just Goal Setting – Technical Assistance 
to Get there 



Technical Assistance: Water Efficiency 

• FREE Water management guidance 
document – topics: 
 Making the business case for water efficiency 
 Prioritizing facilities to focus initial efforts 
 Establishing water baselines and targets 
 Industrial water efficiency examples 
 NEW: Plant Water Profiler tool 

• Additional resource: 
 Webinar on starting a corporate water 

efficiency program 



Technical Assistance: Waste Reduction Network 

• Three-year pilot completed: 
32 Industrial partners 
30 Commercial partners 

• Outcomes: 
 Strong links between waste & energy 
 Uncovered technology gaps to inform R&D 
 Strong variety of ways to reduce waste 

• Future resources: 
Guidance materials/standards 
 Software tools/modeling frameworks 
Knowledge-sharing structure 
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Energy-Water-Food Nexus in the IEDO/EERE context 

IEDO’s Energy-Water-Food Nexus Goals: 
1. Reduce GHG emissions through maximizing resource recovery including energy and nutrients

from water and wastewater
2. Reduce energy footprint of water supply, treatment, and conveyance through analysis and RD&D

Vision: Transition to a circular water economy through next-generation integrated water systems
(Water 4.0) 

• Decarbonizing the electricity sector
• Decarbonizing transportation across all modes: air, sea, rail, and road
• Decarbonizing the industrial sector
• Reducing the carbon footprint of buildings
• Decarbonizing the agriculture sector, specifically focused on the nexus between energy and water

EERE Priorities: 

The Energy-Water-Food Nexus addresses all EERE’s Priorities 
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Energy-Water cannot be discussed without Agriculture (Water-Energy Nexus June 2014 Report) 

42% of all U.S. water 
withdrawals go to irrigation 
• 60-70% is consumed 
• 30-40% is discharged 
~20 trillion gallons per year 
available for efficiency, 
reuse or repurpose3 

U.S. Energy use is ~100 
Quads/year.  The fully 
aggregated agriculture 
sector accounts for ~11 
Quads/year1, 2 

Integrated planning is needed 
across nexus of energy, water, 
and agriculture 

1 EIA 2019 Data, 2 USDA 2015 Data,3 USGS 2015 Data 
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Current centralized systems 
benefit from economies of 
scale, but at a cost: 

Regional water needs lead to increasing energy cost and intensity 

44 

Advanced treatment processes are 
increasingly energy intensive depending 
on the water source and salinity 

Municipal 
Fresh Water 

Municipal 
Wastewater 
Reuse 

Brackish 
Water 
Desalination 

Seawater 
Desalination 

Zero-Liquid Discharge 
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EERE’s 5th programmatic priority states the need for “Decarbonizing the agriculture 
sector, specifically focused on the nexus between energy and water” 

Action Impact IEDO Alignment Admin Interest 
Improve overall facility 
operation (e.g. waste heat 
recovery) 

Reduced cost, particularly with electricity 
generation for lighting and HVAC 

Meets core mission of achieving 
energy efficiency 

Decarbonization, 
demonstrations 
Cross-agency: USDA 

Facilitate more inter-
connected energy 
infrastructure 

District energy connection + microgrid 
creation can provide safe, reliable, and 
locally sourced energy 

Leverages diverse domestic energy 
resources; increases manufacturing 
resiliency 

Demo; energy equity; 
regional solutions; 
environ justice; decarb 

Deploy greenhouses/ 
vertical farms in 
distressed areas: urban, 
brownfield, remote 

Efficient land use in retrofitted buildings 
or new construction; local production = 
alleviation of food deserts while reducing 
transportation fuel use 

Reduces resource impacts; 
strengthens environmental 
stewardship in underserved regions 

Regional solutions; 
decarb; demo; EJ 
Cross-agency: EPA, USDA, 
DOI, DOC-MBDA 

Improve RD&D of CEA 
technologies and other 
environmental controls 

Reduced overall cost (and risk) for greater 
CEA technology and infrastructure 
penetration into the market 

CESMII and NAWI consortia support 
technologies that can be transitioned 
into U.S. mfg capabilities 

Decarb; demo 
Cross-agency: USDA, EPA, 
DOC 

Educate and engage 
stakeholders on indoor 
farming benefits 

Stimulation of skilled local jobs providing 
diversified income for farmers; increased 
facility resilience and food security 

Strengthens and advances the U.S. 
manufacturing workforce 

Diversity, Equity, Inclusion 
Cross-agency: USDA, DOI, 
DOC-MBDA 

Work on the controlled environment agriculture subsector can: 


	Slide Number 1
	IEDO Technical Assistance Mission
	Meet the IEDO Technical Assistance and Workforce Development staff
	Our flagship programs have expanded to help manufacturers reach net zero
	How Do 							&											Programs Work?
	Better Climate Challenge Goal 
	In Review
	All Better Plants Partners
	Better Climate Challenge – Industrial Partners
	Our flagship programs have expanded to help manufacturers reach net zero
	Combined Heat and Power Technical Assistance Partnerships
	IEDO Onsite Energy Deployment
	Slide Number 13
	Looking forward---
	Looking forward---
	Looking forward---
	Energy Intensive Industries Pilot: What’s in it for You?
	Energy Intensive Industries Pilot: What Are We Asking?
	Looking forward---
	One opportunity is the potential to translate manufacturing technologies and best practices to the ag sector for more efficient operations
	Ag and other land use activities accounted for ~13% of CO2, ~44% of CH4, and ~81% of N2O globally during 2007-2016, representing 23% of total net anthropogenic GHGs
	The Controlled Environment Agriculture (CEA) Accelerator seeks to leverage IEDO’s existing programs and optimize its benefits, particularly for food insecure communities
	The CEA Accelerator seeks to understand regional barriers to Controlled Environment Agriculture and enable their growth in local communities
	The CEA accelerator will benefit community partners by providing tools, and the communities will benefit the lab by providing technical, economic, and social data
	Slide Number 25
	Supplementary Slides
	EERE Guiding Principles seek to accelerate innovation that can equitably decarbonize the industrial, building, and agricultural sectors
	Big Picture: Research, Development, and Demonstration
	Big Picture: Energy-Water Nexus at IEDO and beyond
	Big Picture: Interagency Engagements
	Big Picture: Technical Assistance
	TAWD allocates these investments though various funding mechanisms
	Three Categories of Solutions will Count Towards GHG Emissions Reduction Goals 
	Technical Assistance: Tools and Resources�
	Technical Assistance: Software Tools�
	Technical Assistance: Software Tools: VERIFI �
	Technical Assistance: Industrial Action Plan Tool
	Technical Assistance: Carbon Footprint and Decarbonization Scenario Analysis Tool
	Technical Assistance: Supply Chain Initiative
	Technical Assistance: Water Efficiency
	Technical Assistance: Waste Reduction Network
	Energy-Water-Food Nexus in the IEDO/EERE context
	Energy-Water cannot be discussed without Agriculture (Water-Energy Nexus June 2014 Report)
	Regional water needs lead to increasing energy cost and intensity
	EERE’s 5th programmatic priority states the need for “Decarbonizing the agriculture sector, specifically focused on the nexus between energy and water”


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




