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Understanding Energy Measurements 

and Charges 



 
Read That Electric Bill ! 

• Smart Meters 
– Power Utility Website 
– Detailed Power Consumption 

• What’s it all mean 
– Demand 
– Transmission 
– Distribution 
– Generation Charge 

• Your Rate Schedule 



Typical Utility Bill 

 



Typical Utility Bill 



Typical Utility Bill 



Energy Efficiency in Water/Wastewater Systems 

Pennsylvania Electric Utility Web-Links: 
 
• (Allegheny Power): www.alleghenypower.com 

• Viewing your account information 
• Pick State (PA) 
• Products & Services 
• Energy Data Services 
• Log-In (Interval Metering Information) 
        

• (Wellsboro Electric):  www.wellsboro electric.com 
• E-Bill Account access 

 
 
 



Pennsylvania Electric Utility Web-Links: 
 

• (Penn Power): www.firstenergycorp.com/pennpower.html 
• www.firstenergycorp.com/log-in.html 

 
• (Duquesne Light):  www.duquesnelight.com 

• www.duquesnelight.com/ssl/ForOurCustomers/login.cfm 
 

• (Citizens Electric): www.citizenselectric.com 
• ebill.citizenselectric.com/css/ 
      

• (Pennelec):  www.firstenergycorp.com/penelec.html 
• www.firstenergycorp.com/log-in.html 
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Pennsylvania Electric Utility Web-Links: 
 

• (Metropolitan Edison): www.firstenergycorp.com/met_edison.html 
• www.firstenergycorp.com/log-in.html 

 
• (PECO (Exelon Com)):  www.peco.com/Pages/Home.aspx 

• My Account 
• Usage (Log In) 
• E-Valuator Service (on line graphic and technical analysis/output)  

 
• (Pike County Light & Power Co.): www.oru.com/index.html 

• My Account – Log in 
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Pennsylvania Electric Utility Web-Links: 
 

• (UGI Utilities Inc.): www.ugi.com/portal/page/portal/UGI/Home 
• www.ugi.com/portal/UGI/Customer_Services/Restrict_Account_Info_Elec

tric 
 

• (PPL Electric Utilities): www.pplelectric.com/Commercial+and+Industrial/# 
• www.pplelectric.com/Commercial+and+Industrial/Information+Center/ 
• Requests for Customer Demand and Consumption History  
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PPL Smart Meter Pilot Program 
 

Electric Smart Meter Program - Potential Smart Meter Capabilities:  
 
• Provide customers with direct access to price and consumption 

information. 
 

• Provide customers with information on their hourly consumption 
(15 min. data). 
 

• Ability to upgrade these minimum capabilities as technology 
advances and becomes economically feasible. 
 

• Remote programming capability. 
 

• Communicate outages and restorations. 
 

• Ability to support net metering of customer generators (Demand 
Response Programs)  

 
      



UTILITY BILL ANALYSIS 

• Demand Charges & Peak 
Use Analysis 

• Diurnal or Seasonal 
Differences 
 

• Site Comparisons 
– Multiple Pump or Booster Stations in System 

• Establish Metric – e.g. kWh-Month/rated 
HP or ¢/1000-gal. 

 



PPL WEB PAGE 
INFORMATION 







Chart of 15 minute kw use for Peak Day 



Chart of 15 minute kw use Peak Day vs. Minimum Day 



 
Power Use Compared To Operations 

• Charts can give accurate power use 
• Document Your Operations ! 

– Record what’s running, the Big Ticket Items 
• Influent Pumps 
• Aeration Blowers 
• Digester Blowers 
• Time On - Time Off 

• EVERY DAY ?   
– YES !   But just for a week or 2 weeks. 
– Compare spikes to what’s on / what’s off 
– What’s the bare minimum 
– Do it in the summer dry period, winter cold, wet weather 

  



 
Power Use Compared To Operations 

• Charts can give accurate power use 
• Experiment with varying operations 

– Run Blower 1 this week 
– Run Spare Blower 2 next week 
– Does Blower 1 use less power ? 

• Does Blower 2 need an overhaul ? 
• Does Blower 2 still have an old inefficient motor 

• Water System has 5 wells, need 2 or 3 running 
– Measure Flow at each well, say for 1 week 
– Go to Chart for Exact Power Use 
– Determine kWh per 1,000 gallons pumped 
– Rely on Wells with lowest kWh per gallon 

 
 

  



 
Power Use Compared To Operations 

• Charts can give accurate power use 
• Wire to Water Efficiency in a Well System 

– A water supply well has many components 
• Pump Efficiency ? 
• Motor Efficiency ? 
• Control: VFD, Timer, level, PRV, Throttling - Efficiency ? 
• Discharge Piping: Diameter & length.  Head loss ? 
• Discharge Pressure.  High or Low ? 

– Measuring Power in at meter and pump out put 
(gallons) 

• Determines bottom line efficiency in dollars across 
system. 

 
  



 
Power Use Compared To Operations 

• Charts can give accurate power use 
• Wire to Water Efficiency in a Aeration System 

– An Aeration system has many components 
• Blower  Efficiency ? 
• Motor Efficiency ? 
• Control: VFD, Timer, DO, Relief Valve.  Efficiency ? 
• Inlet Filters & Silencers.  Pressure loss. 
• Diffusers -  Course or Fine Bubble.  Efficiency? 
• Diffuser Depth.  Deeper, greater efficiency.  Backpressure. 

– Measuring Power in at meter and………? 
• Gallons treated ?  Wastewater strength ? 
• BOD Lbs. removed ? Nitrogen Lbs. removed ? 

– In an Aerobic Digester measure …… 
• Volatile Solids Destroyed, pounds. 

 
  



Act 129 
• The PUC is actively involved in the implementation process 

for Act 129 of 2008. On Oct. 15, 2008, Governor Rendell 
signed HB 2200 into law as Act 129 of 2008, with an 
effective date of Nov. 14, 2008.  

 
• The Act expands the Commission’s oversight responsibilities 

and imposes new requirements on electric distribution 
companies (EDCs), with the overall goal of reducing energy 
consumption and demand. 

 
• The Act adds several new sections to, and amends several 

existing sections of the Public Utility Code.  The Commission 
will implement the Act in phases.  The first phase will deal 
with the Commission’s obligation to adopt an energy 
efficiency and conservation (EE&C) program by Jan. 15, 
2009.   
 



Act 129 (cont) 
• Act 129 requires each of the seven major Electric 

Distribution Companies (EDCs) in Pennsylvania to adopt a 
plan to reduce energy demand and consumption within its 
service territory.  
 

• The Act requires a 1% reduction in consumption by May 31, 
2011, a total of 3% reduction in consumption and a 4.5% 
reduction in peak demand by May 31, 2013.  



Example of Act 129 EDC Implementation 
 PPL’s 15 EE&C Programs 

• 1. Efficient Equipment Incentive Program 
• 2. Residential Audit and Weatherization Program 
• 3. Compact Fluorescent Lighting Campaign 
• 4. Appliance Recycling Program 
• 5. ENERGY STAR® New Homes Program 
• 6. Direct Load Control 
• 7. Time of Use Rates 
• 8. Low Income WRAP 
 



Example of Act 129 EDC Implementation 
 PPL’s 15 EE&C Programs (cont) 

• 9. Low Income e-power Wise 
• 10. PHFA Multifamily Housing Efficiency 
• 11. Commercial and Industrial Custom Incentive Program 
• 12. HVAC Tune-Up Program 
• 13. Curtailment 
• 14. Customer Awareness and Education  
• 15. Customer sited renewable generation 



Understand Methods to Identify and 
Quantify Energy Use 



ENERGY CONSUMPTION 
• Benchmarking 

– How do you compare 
• US EPA Energy Star Program 
• Versus other authorities, municipalities or counties 

– Comparisons are Valuable but…… 
• Lots of variation from plant to plant 

– Facility Age 
– Flow 
– Treatment Type 
– Running near capacity (efficient) vs. 60% capacity 
– Treatment requirements 

• Take all Benchmarking with a grain of salt 

 



Pumping 
91% 

Equipment 
2% 

HVAC 
5% 

Other 
2% 

Percent Total Energy in a Groundwater System 



Power as a Life Cycle Cost 

• Higher Efficiency 
Pump Costs More 

• Higher Efficiency 
Motor Costs More 

• It costs more to 
maintain ! DOUBLE? 

• Energy is the biggest 
life cycle cost ! 
 



Power as a Life Cycle Cost 





Aeration 
52% 

Return Sludge 
Pumping 

5% 

Gravity Thickening 
0% 

Anaerobic Digestion 
13% 

Belt Press 
4% 

Chlorination 
0% 

Lighting & 
Buildings 

8% 

Wastewater 
Pumping 

14% 

Screens 
0% 

Grit 
1% Clarifiers 

3% 

Percent Total Energy in an Activated Sludge System 



ENERGY AUDITS 
• Take a detailed look at all 

areas of your facility 
• Make a List, Excel 

Spreadsheet 
– If its got a wire, list it ! 

• Record motor ratings, run 
times, Ultra Violet 
– Power Draw 

 



 
Measure Power Use per Item 

• Actual Use per Unit  
– Measure Operating Amps (current) 

and Volts 
• KIDS, DON’T TRY THIS AT HOME !  Use a 

Professional 

– Power = kW = Voltage X Current / 
1,000 

– Estimate from Smart Meter 
Download 

– Kilowatt hour = kWh  
• 30 hp Motor = 50 kW X 24 hours / day = 1,200 

kWh 
• 1,200 kWh X 30 days = 36,000 kWh 

• Log Power Use in spread sheet 
• How does it compare to total plant 
• Whose the Big Power Hog?  

  

http://www.jacklail.com/blog/images/250px-Boss_Hogg.jpg


Evaluate Effective 
Operating Scenarios 

 



 
NO! I’m not repeating, remember this slide ? 
Power Use Compared To Operations 

• Charts can give accurate power use 
• Experiment with varying operations 

– Run Blower 1 this week 
– Run Spare Blower 2 next week 
– Does Blower 1 use less power ? 

• Does Blower 2 need an overhaul ? 
• Does Blower 2 still have an old inefficient motor 

• Water System has 5 wells, need 2 or 3 running 
– Measure Flow at each well, say for 1 week 
– Go to Chart for Exact Power Use 
– Determine kWh per 1,000 gallons pumped 
– Rely on Wells with lowest kWh per gallon 

 
 

  



PUMPING CONTROL STRATEGIES 
• Constant Speed (CS) versus Variable Speed (VS) 

– Soft starts, longer run times, less cycling 
– For centrifugals, fan affinity laws 

• 80% Flow = 50% rated power 
• Multiple Pumps versus Single 

– Use different on/off set points 
• Variable Speed versus Multiple Pumps 

– Fewer yet larger pumps 
• Combined versus CS Pumps 

 



How That VFD Saves Pump Power 



MOTOR EFFICIENCY 
• All motors older than the 1970s are likely not high efficiency  

– 91% vs. 95% for 50-HP 
• NEMA Premium Efficiency Standards  

– Paybacks in 3 years or less!!!!!!! 
– $554 savings per year for 50-HP Motor 

• All older motors should be evaluated for cost of replacement 
and return on investment 
– Various incentives Federal/State/Utility 
– www.dsireusa.org 

• e.g. PPL rebate 
– $25 - $1,595 per motor 



PROCESS OPTIMIZATION 

• Wastewater Dissolved Oxygen (DO) Control 
• Mixing & Aeration Optimization 
• Control Industrial Wastewater Dischargers 

– Organics, High BOD, FOG 



PROCESS OPTIMIZATION 
Oxygen Needs 
 
 Depends on what you want to do 

 
• Eating 1 lb BOD uses ~1 lb O2 

 
• Eating 1 lb NH3-N uses ~4.6 lb O2 

 
 Depends on influent loading 
 

• Under, near, or over design loading? 
• When does it arrive? 

 

 
 
 
 

 



WASTEWATER DO CONTROL 
• 25% Energy Reduction is Possible 
• Handheld DO with Constant Speed 

– Simple Timer Control Blower On – Off 
– Many plants are over aerated due to lack of 

control 

• Automated DO Control with VFDs 
– Ideal efficiency 
– Match DO to Load 

• Incorporate with PLC or SCADA 
– SCADA will plot DO Trend 
– Operator adjusts to Trend 

• Better nutrient treatment 
– Over aeration Limits Anoxic treatment 



RPM vs. SCFM vs. Horsepower 



RPM vs. SCFM vs. Horsepower 



ON-OFF AERATION  
Do we need 24/7 aeration? 
 
 On-off aeration is common practice 

• Extended air, SBR, Schreiber 
 

• Wet weather operations 
 

 Usually more air than we need 
• Compare actual vs. design BOD loading 

 
• Look at process D.O.  
 
• Look at your effluent numbers 

 

 
 
 
 

 



Why Does the D.O. Vary ? 



SCADA Screen Dissolved Oxygen Trend 

Tank Volumes:  Green, Yellow, Blue 

D.O. mg/l:  Red, White, Purple 



MIXING/AERATION OPTIMIZATION 
• Factors to Consider 

– Aerator Type 
• Floating aerator – least efficient 
• Coarse bubble 
• Fine bubble – More bubble surface in contact with water 

– Aerator Depth – deep diffuser, longer time to rise, longer contact with water 
– Spacing – Too close bubbles coalesce, too far and poor mixing 

 
Diffuser Type and Placement Oxygen Transfer Rate 

 
Lb O2/hp-hr 

 

Coarse Bubble Diffusers 2.0 
 

Fine Bubble Diffusers            6.5 

Jet Aerators  
             Siemen’s Jet Tech SBR 

           4.5 

Surface Mechanical Aerators 3.0 
 

Submerged Turbine Aerators 2.0 
 



Aeration & Mixing Optimization 
              Activated Sludge Aeration Tanks 



Aeration & Mixing Optimization 
• Low Diffuser Efficiency 

– Atmosphere 20% Oxygen, Diffusers 15% efficient 
– Only 3% of the Air Volume Pumped enters water 
– 30 cfm of Oxygen requires 1,000 cfm blower 

• High Diffuser Efficiency 
– Atmosphere 20% Oxygen, Diffusers 25% efficient 
– Now 5% of Air Volume Pumped enters water 
– 30 cfm of Oxygen requires 600 cfm blower 

• Old Diffusers and Old Blowers ? 
– Retrofit all at same time 

 



Aeration & Mixing Optimization 
                Aerobic Sludge Digesters 
• Fine Bubble Diffusers 

– Limit solids concentration, 2% TSS  
– Limited mixing, may require Mechanical Mixers 

• Shear Tube Diffusers 
– Good Oxygen Transfer Up to 4-5% TSS 
– Excellent Air Mixing, No Mechanical Mixing 
– Higher TSS means less Digester volume, less mixing air 

• Covers for Heat Retention 
– Warmer Digester Contents, better digestion 

• More effective use of air 
– Air for mixing isn’t wasted in cold weather 

 



Aeration & Mixing 
Optimization 

 Aerobic Sludge Digesters 
    Shear Tube Diffuser 
 



Aeration & Mixing Optimization 
•  Aerobic Sludge Digester Cover For Heat Retention 

 



Aeration & Mixing Optimization 
•  Aerobic Sludge Digester Mixing Action under the Cover 

 



Aeration & Mixing       
Optimization 

Reduced Energy Use 
$18,000 Annual Power Savings 
$27,503 Energy Efficiency Rebate from PPL 

Improved Sludge Reduction  
2009 Disposed of 1,036 wet tons @ $26,000 
2011 Disposed of 444 wet tons @ $11,000 
57% reduction in sludge disposal 
Annual Savings $15,000 

Reduced Labor and Chemicals 
Belt Press Operations 2009,  45+ hrs./week 
Belt Press Operations 2011,  <30 hrs./week 
Less Polymer, Less Lime for Land Application 
Eliminated Ferric Use for P removal 

 



Control of WW Industrial Users 
 

• Organics, High BOD, FOG 
• Flow Rate Surges 
• Equalization Tanks 

– Strength, large minimum volume of wastewater 
• Must have volume of water to dilute spike 

– Flow Surge, large empty volume to hold surge 
 



Why Control a High BOD Discharger 

Equalize the Industrial Load.    
 Shave the peak,  
fill the valley. 



Why Control a High BOD Discharger? 



Learn Process Control Techniques 
to Reduce Energy Consumption 



Process Control Techniques 
  

More D.O…… IS NOT BETTER ! 

OTR = SOTR(  B Cs – Cw   ) O T-20 

                                                 Cs20 

OTR = Oxygen Transfer Rate 
Cs = Oxygen Saturation in Tank 
Cw = Oxygen Concentration in Tank 
Bigger the difference between Cs & Cw, the higher the OTR 
Nitrifiers are perfectly happy with a DO = 2 to 3 mg/l 

 
 





Process Control Techniques  
Denitrification -  Less is More ? 

• Occurs when Blowers are OFF ! 
• Facultative Anaerobic Bacteria 

– Use the O3 in NO3 for Oxygen 
– Consume Soluble BOD in the Process 

• Improves Process Control 
– Good sludge settling, reduces filamentous organisms 
– Reduces Sludge Production.  Less Digestion, Less 

Dewatering 
    

 



Denitrification 

Sludge production  
    drops 5%  or more 
    in  a system that   
    denitrifies 



Process Control Techniques 
                Aerobic Sludge Digesters 
• DO Control 

– Automatic of limited value.  Long Detention, low load 
– Measure with portable probe.  1 to 2 mg/l DO 

• Blower Control 
– VFD 

• Limits Demand if Digester quickly goes above 2 mg/l.   
• Takes blower off “Efficiency Sweet Spot” 

– On – Off   Timer 
• Lowest Capital Cost.  Essential to good Digester Operation 
• Easy to use. 
• Set Air Off at 3:00 AM.  Ready to Decant at 7:00 AM 

 
 



Process Control Techniques 
                  Aerobic Sludge Digesters 
• On – Off Control benefits in Aerobic Digestion 

– Digestion reduces VSS to CO2 and Ammonia 
– Aerobic conditions and bacteria convert NH3 to NO3 

– During Blower Off Cycle NO3 is Denitrified 
• Reduces Nitrogen Load returned to Treatment System 
• Denitrification in Digester keeps pH higher 

– Returns Alkalinity to Digestion Process 

– Blower Off Cycling Reduces Phosphorous 
• Up to 50% reduction in P in recycled sludge filtrates. 

 



Identify Energy Efficient Retrofits 



Identify Energy Efficient Retrofits 

• Lets Replace some inefficient Motors 



Month kWh kW kWh Cost kW Cost Total Cost 
            

January 63,266 202 $6,630 $913 $7,543 
February 67,392 208 $7,063 $940 $8,002 
March 80,190 225 $8,404 $1,016 $9,420 
April 71,410 228 $7,484 $1,030 $8,514 
May 76,140 235 $7,979 $1,062 $9,041 
June 80,352 240 $8,421 $1,084 $9,505 
July 79,380 245 $8,319 $1,107 $9,426 
August 77,760 240 $8,149 $1,084 $9,233 
September 78,797 228 $8,258 $1,030 $9,288 
October 68,688 212 $7,199 $958 $8,156 
November 64,519 206 $6,762 $931 $7,692 
December 71,280 200 $7,470 $904 $8,374 
            

Total 879,174   $92,137 $12,057 $104,195 

Energy Efficiency in Water/Wastewater Systems 
Present Monthly Electrical Profile 



• Assume the plant has two (2) existing 30 HP fan motors. 
 

• Each existing fan motor has an efficiency of 86.2%. 
 

• Demand of (2) fan motors equal to (2)*(30)*(.746) / (.862) = 52 kW. 
 

• Replace the existing fan motors with high efficiency motors (93.6%). 
 

• Revised demand of fan motors equal to (2)*(30)*(.746) / (.936) = 48 
kW. 
 

• Assume fan motors run 16 hours per day.  
 

• Reduction in consumption equal to 4 kW times total operating 
hours per month. 
 
 

 
 

 
 
 

 

High Efficiency Fan Motors -Energy Savings Calculation 



Energy Efficiency in Water/Wastewater Systems 
High Efficiency Fan Motors - Proposed Monthly Electrical Profile 

Month kWh kW kWh Cost kW Cost Total Cost 
            

January 61,410 198 $6,436 $894 $7,330 

February 65,472 204 $6,861 $922 $7,783 

March 78,078 221 $8,183 $998 $9,181 

April 69,554 224 $7,289 $1,012 $8,301 

May 74,220 231 $7,778 $1,044 $8,822 

June 78,368 236 $8,213 $1,066 $9,279 

July 77,460 241 $8,118 $1,089 $9,207 

August 75,840 236 $7,948 $1,066 $9,014 

September 76,749 224 $8,043 $1,012 $9,055 

October 66,768 208 $6,997 $940 $7,937 

November 62,663 202 $6,567 $913 $7,480 

December 69,168 196 $7,249 $885 $8,134 

            

Total 855,750   $89,683 $11,840 $101,523 



• Existing Plant Annual Electrical Operating Cost -   $104,195
  
 

• Proposed Plant Annual Electrical Operating Cost -   $101,523 
 
 

• Energy Savings (2) 30 HP High Efficiency Fan Motors -    $2,672 
• (Demand and Consumption Savings) 

 

• AND…….Your Power Company may offer a Rebate on Capital Cost ! 
 
 
 
 

 
 

 
 
 

 

Energy Efficiency in Water/Wastewater Systems 
High Efficiency Motors -Energy Savings Calculation 



Identify Energy Efficient Retrofits 

• Lets Replace some inefficient Motors 
– Saved $2,672 per year 

 

• While we are at it, lets upgrade the controls 
– Simple On – Off Timer 

 
  



• Assume the plant has two (2) existing 30 HP fan motors. 
 

• Assume fan motors run 16 hours per day. 
 

• The plant proposes to modify fan operation to only 12 hours 
per day.  
 

• Reduction in consumption is equal to the reduction in 
fan hours per day (4 hours) times the total demand of the 
fans (52 kW) times the number of days per month. 
 

 
 

 
 
 

 

Energy Efficiency in Water/Wastewater Systems 

Fan Motors – Hours of Operation Energy Savings Calculation 



Energy Efficiency in Water/Wastewater Systems 

Reduced Fan Operating Hours - Proposed Monthly Electrical Profile 

Month kWh kW kWh Cost kW Cost Total Cost 
            

January 57,234 202 $5,998 $913 $6,911 
February 61,152 208 $6,409 $940 $7,348 
March 73,326 225 $7,685 $1,016 $8,701 
April 65,378 228 $6,852 $1,030 $7,882 
May 69,900 235 $7,326 $1,062 $8,387 
June 73,904 240 $7,745 $1,084 $8,829 
July 73,140 245 $7,665 $1,107 $8,772 
August 71,520 240 $7,495 $1,084 $8,579 
September 72,141 228 $7,560 $1,030 $8,590 
October 62,448 212 $6,545 $958 $7,502 
November 58,487 206 $6,129 $931 $7,060 
December 64,416 200 $6,751 $904 $7,654 
            
Total 803,046   $84,159 $12,057 $96,216 



• Existing Plant Annual Electrical Operating Cost -   $104,195
  
 

• Proposed Plant Annual Electrical Operating Cost -     $96,216 
 
 

• Energy Savings (2) 30 HP Fan Motors -      $7,979 
• (Consumption Savings Only) 

 
 
 
 

 
 

 
 
 

 

Energy Efficiency in Water/Wastewater Systems 

Fan Motors –Hours of Operation Energy Savings Calculation 



Identify Energy Efficient Retrofits 
• Lets Replace some inefficient Motors 

– Saved $2,672 per year 
 

• While we are at it, lets upgrade the controls 
– Simple On – Off Timer 
– Saved $5,307 

 
• DO Control with a VFD 

– Possible Larger Savings 
– Higher Capital Cost 

 
  



ENERGY EFFICIENT DESIGN 

• Energy efficiency 
• Renewable energy 
• Green design 
• Increased efficiencies offset increased capital 

costs 
 



LEED 

• Green Building Certification 
– Energy efficiency 
– Water efficiency 
– CO2 emission reduction 
– Improved indoor environmental quality 
– Stewardship of resources 

 



CASE HISTORY 
LEED GOLD CERTIFIED BUILDING FINANCIAL SUMMARY 

Base Project Cost :  $7,800,000  
LEED Premium: $   700,000 
Project Construction Cost: $8,500,000 
   
Total Cost per Square Foot without Incentives: $ 147 per sf 
State Energy Administration Green  
Building Tax Credit:   $   640,000 
Local Municipal Green Building Tax Credit: $1,100,000 
 
Effective Project Cost: $6,760,000 
 
Total Building Area: 57,600 sf 
Total Building Cost per Square Foot: $ 117 per sf 
Annual Operating Savings: $100,000 per year 



LIGHTING 
• Lighting Retrofit 

– Convert T12 TO T8 
– Convert Incandescent to CFL 
– Exit Signs to LED 
– Outdoor Green Lighting - LED & HID Lighting (MH or HPS) 

• Daylight Dimmers versus Timers 
• Occupancy Sensors 

• Solatubes and Day lighting Systems 
• Act 129 provides funding  

– e.g. PPL  
• $5 - $19 per T8 lamp 
• $15 LED per Exit sign 

 



HVAC & BUILDING IMPROVEMENTS 

• Insulation 
• Windows – e.g. Low-E Glass 
• Building materials 
• Energy efficient motors on fans and motors 

 



GEOTHERMAL & HEAT RECOVERY 

• Conventional ground coupled (Closed Loop) 
systems 
– Energy for building heating & cooling demand 
– Heat Pump to Extract Heat from 55o groundwater 

• Wastewater Discharges 
– Effluent heat recovery 

• Influent has More heat, but may slow Nitrification 
– Post-Treat EQ 

• Lower 1 MGD by 2o Recover 16,680,000 BTU 
• 695,000 BTU per Hour  
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