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Why Energy Efficiency? 

• Decreases Facility Operating Costs 

• Low Cost, Multi-pollutant Control for 
Combustion Sources 

• Decreases Demand for Electricity Generation 
1 unit of energy saved at the facility = 2 units of energy saved at power 
plant 

Reduces demand at peaking units which have high emission rates 

Reduces growth in demand over time 
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Project Background 



Objectives 

• Target Audience 

– Plant operators and management 

– No restriction on facility size or type 

• Program Goals 

– Educate  companies about benefits and independency 
between energy consumption, costs and air emissions 

– Encourage companies to take voluntary actions to reduce 
air pollution 
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Energy Efficiency Program 

• Voluntary 

• Energy assessments 

• Outreach activities 
– Workshops 

– Webinars 

 

 

Funding 

• US EPA - $360,000 

• US DOE* 

• NC State Energy Office* 

• Nominal fees charged 

 
*In-kind contribution through our 
partners 
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Planning / Marketing 

Project Timeline 
2011 - 2015  



Marketing the Program 

• Website      http://ncair.org/planning/iee/ 

• Provided program information to target audiences 
– North Carolina Manufacturers Association and other industry 

meetings 

– Chamber of Commerce 

– Health and Safety and Environmental Meetings 

– Energy Efficiency Meetings and Classes 

• Boiler MACT/GACT – letters to facilities subject to rule 

• Regional Office Staff – recommended grant to specific 
companies 

• Word of Mouth 
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http://ncair.org/planning/iee/


DAQ Energy Assessment Concept & Team 
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• Professors and students perform work 

• Program has operated for 20 years 

• Assisting facilities of all sizes 

• Average saving of $55,000 per 

assessment 

 

 

 

• Retired engineers perform the work 

• Program has operated for 20 years 

• Assist smaller facilities 

• Estimated savings over program life 

400,000 MWh  

1.2 million MMBtu 
 

• Provide reduced-cost energy assessments 

• No facility size or type restrictions 

• Primary focus – reduce facility energy costs 

• Identify cost-effective projects - payback <2 years 

• Quantify emission benefits 

Project Implementation 



Pre Assessment  
Data Collection – bills, facility & equipment 
info  

Site Visit Conduct survey with facility personnel 

 Long-term data collection  
 Follow-up with questions and initial 
findings 

 

 

 

 

Written Reports 

Recommendations for specific projects and 
O&M  
Estimate of cost savings/payback  

Information on rebate options 
Air quality benefits  

 

 

 

  

Follow-up Implementation Survey after a year 

Energy Assessment Process 
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Pre- Assessment Form 
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Example - Reports 
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Example - Facility-wide  Assessment  
Summary 

Example -Targeted Assessment Summary 



Example - Environmental Report 
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Workshops and Webinars 

 Workshops  

• Hands on wood-fired boiler 
workshop 

• Improving Boiler Efficiency  

• Cutting convenience store 
costs 

• Compressed Air  

• Steam Efficiency 
 

Webinars 

• LED Lighting vs Fluorescents 

• High grade lighting 
opportunities 
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Who received an Energy Assessment? 

Industry 

No. of  
Facilities 

Furniture & Lumber 34 

Manufacturing 14 

Textiles 7 

Food & Tobacco 6 

Chemicals & Plastics 5 

Others 11 

Total 77 
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45 GACT 
Boilers 

Results 



Typical Energy Efficiency Recommendations 

Boiler Tune-up & 

Heat Recovery 

17% 

Compressor 

11% 

Fuel Switching 

6% 

Others 

7% 

Lighting 

29% 

Motors/HVAC 

9% 

Steam 

21% 
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Potential  Energy Use and Emission Reductions  
Identified for 77 Energy Assessments 

Total Reductions from ~500 Recommendations 

Electricity Savings 64,000 MWh/yr 

Fuel Savings* 420,000 MMBtu/yr 

CO2e 
51,000 tons/yr 

16,000 tons/yr (biogenic) 

SO2 131 tons/yr 

NOX 92 tons/yr 
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* Not all  recommendations result in fuel use decrease 



Average Cost Savings & Capital Cost Per 
Recommendation 

Top 
Recommendations 

Average Cost 
Savings 
($/yr) 

Average Capital Cost  
Average Payback 

(Months) 

Lighting $12,600 $22,200 24 

Steam $6,500 $5,700 15 

Boiler Tune-up $20,000 $20,300 21 

Compressor $5,400 $3,500 8 
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Average total facility savings: $100,000/yr 
Average total facility capital cost: $20,000 



Actual Energy Savings and Air Pollution 
Reductions 

Type of 
Recommendation 

Percentage 
Implemented 

Total 
Cost Savings 

($/yr) 

Energy Reductions Air Pollution Reductions 

 Electricity 
Savings 

(kWh/yr) 

Fuel Savings 
(MMBtu/yr) 

NOX (ton/yr) 
CO2e  

(ton/y) 

B
o

ile
rs

 

Boiler Tune-up 43% $249,000  
0 137,000 22 11,500 

Steam 46% $332,000  

El
ec

tr
ic

it
y 

Lighting 63% $768,000  

22,700,000 5,000 11 13,000 

Compressor 58% $142,000  

Motors/HVAC 44% $405,000  

General- Electric 17% $160,000  

Fuel Switching 10% $61,000  

Actual Savings  
Realized to Date 

$2,117,000  22,700,000 142,000 33 24,500 
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Actual Savings and Reductions  

  

Potential Reductions 
62 facilities  

Implemented Percent Reduction 

Electricity Savings 
(MWh/yr) 

46,000 22,500 49% 

Fuel Savings 
(MMBtu/yr) 

342,000 140,000 41% 

CO2e (tons/yr) 41,000 17,000 41% 

NOX (tons/yr) 80 32 40% 
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Average Implementation rate = 55% 



Air Quality Impacts from Energy Assessments in NC 

Parameter NOX (tons/year) GHG (tons/year) 

Statewide Emissions - EGUs & ICI 
Boilers* 

63,950 58,234,000 

Actual Reductions from 61 EAs 33 29,000 

Percent Reduction 0.05% 0.04% 

Possible Reduction in Emissions 
due to  
Statewide voluntary 
Implementation of  
Low Cost EE Measures 

2.3% 1.9% 
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* 2011 NEI and 2012 Point Source Inventory 



Conclusions 

• Energy Assessments 
– Voluntary 

– Effective roadmap for the business community to implement EE  

– Significant savings in costs and air emissions can be realized 

– Direct interaction with energy professionals improves the outcome 

• Facility Barriers to EE 
– Capital not available 

– Complexity of recommendation  

– Lack of management support, lack of time 

– Uncertainty in future of the business 
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Program Challenges 

• Initial lack of participation from certain 
industries 

• Facility shutdowns 

• Implementation reporting 
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The tips you provided on energy reduction and information on 
workshops/webinars will be helpful.  Our company is putting 
together an Energy Council and as a member I will ensure we 
look into these opportunities. Our energy consumption for 
facilities in North and South Carolina is substantial so we are 
always looking for ways to reduce it.    We also have a 
company goal to reduce greenhouse gas emissions through 
energy reduction.   Many of our facilities are working on or 
considering lighting projects to achieve their goals 
  - Bearings Manufacturing Company 

Thanks for the info . Again , It is very 
refreshing to meet with and work 
with such talented and helpful people.  

 - Greenhouse facility 

I have received the hard copy of the report.  I 
appreciate Dr. Terry and his team inspecting our 
facility.  This was very informative and very 
practical.   

 - Tobacco Manufacturing Company 


