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Overview 

• WHY?  Energy is typically the largest 
controllable cost of providing 
water/wastewater services– 18% to 30% of 
total O&M costs 

• Treatment plant staff rarely see energy bills  

• Hard to manage what you do not measure 
(or do not see the measurements – electric 
bills) 

• Could you manage your process without 
flow, BOD, or TSS data??? 
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Why Manage Energy – Not On My Permit 

• We work for the public – they pay for your 
plant and our salaries. 

• Rate payers want to know that their 
utilities are doing all that they can to 
control costs and we owe them that. 

• Tracking & managing energy can help 
reduce costs and improve plant 
performance. 

 
Also gives us a tool to show the results 

to management and the public. 
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WHY R4-EAT? 

• Needed something easy to use to track 
energy usage and show changes over time. 

• EAT is on your computer system – not the Web 

• Uses common metrics – kWh, kWh/MG, 
cost/MG, kWh/lb BOD Removed, flow – mgd  

• Only requires basic entry data – Date, 
Monthly DMR data (flow and BOD) and 
Monthly kWh Usage and Cost (Power Bill) – 
and kW Demand if available 

EAT Produces Charts & Graphs to Display 
Results Over Time – Also Before & After  
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Charts & Graphs Show The Story 

TN Plant Optimization Program (TNPOP) Energy assessment Tool 5 of 20



Numbers Can Be Confusing to Some 

  

Mar 2013 - Feb 
2014 

Mar 2014 - Feb 
2015 

Mar 2015 - Feb 
2016 

Mar 2016 - Feb 
2017 

Mar 2017 - Feb 
2018 

%  
Change 

Cumulative 
Savings since 
Optimization 

Average Daily Flow 
(MGD) 

1.60 1.77 2.04 1.89 1.90 15.6% 

N/A 

Total Flow Treated 
(MG) 

583  592  747  691  693  N/A 

Monthly Average Energy Used 
(kWh equiv) 203,869 202,560 184,441 179,239 170,713 -12.4% 

N/A 
Total Energy Used 

 (kWh equiv) 
2,446,425 2,430,722 2,213,295 2,150,864 2,048,560 N/A 

Energy per volume treated 
(kWh/MG) 

4,194 3,714 2,964 3,114 2,957 
23.8% 

Reduction per 
Volume 

N/A 

Annual Energy Savings (kWh eq) 
N/A N/A 737,626 578,872 689,222 N/A 2,005,720  

Total Energy Cost 
($) 

$293,227 $301,204 $264,156 $237,643 $239,757 N/A 

N/A 

Average Monthly Energy Cost 
($/month) 

$24,436 $27,382 $22,013 $19,804 $19,980 -20.1% 

Cost per volume  
treated ($/MG) 

$503 $497 $354 $344 $346 
30.4% Savings 

per Volume 
N/A 

Annual Cost Savings ($) N/A N/A $109,288 $107,811 $106,714 N/A $323,813 

Wetumpka, AL Wilako WWTP – Same Information as Before 
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Wetumpka, AL – Cost/MG Treated 
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What Does EAT Not Do? 

• EAT is NOT like Energy Star Portfolio 
Manager Energy Tracking Tool – which is 
primarily for buildings. 

• Does not use source/site energy metrics – 
BTU/ft2 – the treatment community does not 
deal with those type of measurements. 

• Does not provide benchmarking score – we 
have found those scores to have little 
meaning with treatment systems – too many 
different types of treatment and 
environments.  The most meaningful 
comparison is the same facility over time. 
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EAT Data Entry 
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EAT Data Entry Sheet 
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EAT Data Entry Sheet - Continued 
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Wetumpka, AL Data Sheet Filled Out 
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EAT – Basic Metric is kWh/MG  

• The basic EAT metric is kWh/MG – the amount of 
energy required to treat 1 MG of flow. Commonly 
used in energy efficiency area. 

• Flow can vary for several reasons making 
kWh/MG change significantly unrelated to 
efficiency 

 Rainy Weather I/I 

 Dry Weather Low Flows 

 Seasonal Groundwater Table  

• Organic load generally varies less and can be a 
better indicator of real change in process 
efficiency.  
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New EAT Metric – kWh/Lb BOD Removed 

• Flow impacts energy use in WWTPs but organic 
load – BOD – has more impact 

• Bulk of WWTP energy use is aeration and 
biosolids processing.   

• Measuring energy efficiency related to BOD 
removal is more focused on treatment process 
– not pumping flow. 

• Newer Versions of EAT have capability to track 
both kWh/MG and kWh/Lb BOD Removed 

• Lb BOD Removed can be calculated from 
DMR easily 
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EAT – Nutrient Tracking 

• EAT Nutrient Tracking is being added for 
facilities that report nutrient data. 

• Nutrient Tracking can show 
effectiveness of using anoxic zones for 
N removal and biological/chemical 
processes for P removal.  
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Wetumpka, AL - Nitrogen Discharge 

Chart Produced by EAT With N Tracking  
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Target Your Energy Management Effort 

• Equipment Inventory Worksheet – Tool that 
identifies the largest energy using equipment 
in your plant. 

 Fill in equipment info – hp, run time –hrs/year, load 
factor – full load, 50% load, etc., and kWh cost. 

 For each piece of equipment the Tool will calculate 
total kWh used/year, total cost/year, overall plant 
total kWh usage, and % of total for each entry. 

 Helps identify where the most energy goes in the 
plant. 
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Equipment Inventory Worksheet  
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Bottom Line 

• Energy Management at WWTPs should be part 
of Plant Management – not an afterthought 

• Energy Management Related Benefits 

 Opportunity to reduce energy use 

 Save money 

 Reduce nutrient discharge 

 Reduce chemical usage 

 Often NO or LOW cost to implement 

KEY STEP – TRACK ENERGY USE 
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QUESTIONS?? 

For More Information Contact: 

 

Ben Bolton | Energy Programs Administrator 

TDEC - Office of Energy Programs 

phone: 615.532.8798 
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