
Easy Ways To Save Money And 
Energy 



Why Bother? 
  SMALL WATER SYTEMS SPEND ABOUT 1 BILLION  

DOLLARS PER YEAR ON ELECTRICITY !!! 

DEMONSTRATED SAVINGS OF 10 TO 20% AT NO 
COST TO SYSTEM 

 SOME EXAMPLES 

1000 CUSTOMERS - $12,000 

1200 CUSTOMERS - $18,000 

2500 CUSTOMERS – $50,000 

  



WOULD YOU SPEND THE EFFORT ? 



TWO PARTS 

• Direct Electric Power ReductionThrough 
Operational Adjustments 

• Reduce Water Loss Through Timely Leak 
Detection 



Part 1 
 

Direct Power Reduction 



How Power Is Charged 

kW kWh 
Demand       plus     Time at Demand 



KEY ELEMENTS 

• Bills 
• Rates 
• Site visit 
• Kilowatt-hour Management 
• Demand Management 



BILLS 

• Most Critical Part of Savings Effort 
• Contain a wealth of information 
• Allow audit from desk 
 
   

 



Sample Bill 



Rates 

• Unique to each power supplier 
• Understanding a must for savings 
• Usually several for each supplier 
• Can range from easy to difficult to follow 
   

 



Sample Rates 



Site Visit 

• Compare amounts with meter amounts 
• Compare bill meter # with actual meter # 
• Compare demand with horsepower 
• Compare bill meter constant(s)  with actual if 

available 



Kilowatt-hour Management 

• Normally at least 2 savings possibilities 
• Reduced rate at higher consumptions 
• Off-peak rates 

• Frequently, running longer time at lower 
demand better than shorter time at higher 
demand 

 



Demand Management 

• Maximum demand during month controls 
• Watch out for 

• Ratchet clauses 
• Contract clauses 



CHECK LISTS 



Bill Check List 
History 

Look for major changes 
over time 

Does kW match hp? 

Is kWh/kW appx hours? 

Is billed kW same as actual? 

Is there power factor 
penalty? 

Make note of meter 
number and meter 
constant (for site visit) 



 Rate Check List 
Get Copies 

Are other rates available? 
•Off Peak 
•Water Pumping 

(this supplier has ~ 50 rates 

kWh price break? When? 

such capacity shall be no less than 90% of maximum 
capacity during June through September of preceding 11 
months ….. Or 75% of contract capacity, which ever is 
greater.” 

Ratchet clause? 

Contract clause? 



 Site Visit Check List 

•Check meter constant 
• If shown on meter, is it same as 
shown on bill? 

•Using bill meter constant, does meter 
kW match bill? 

•Does actual meter # match bill meter #? 
 



 Kilowatt Hour Check List 

•Reduced kWh rate available? 
•Standard? 
•Off Peak? 

•Multiple sources with excess 
capacity on separate electric meters? 
•Power factor correction? 

 



 kW Management 
 Check List 

•Is ratcheting active? 
•Is contract controlling? 

•Can simultaneous pump operation be 
minimized? eg.  

•Cut off high service while backwashing  
•Cut off aeration while spray irrigating 
 

  



Summary 
Part 1 

1. Review bills for inconsistencies 
2. Review rates for understanding and 

opportunities 
3. Make site visit for metering errors 
4. Evaluate kWh management 
5. Evaluate kW management 

 



Success Here in Kentucky 

• Hardin County Water District #2 
• James Jeffries 

 
• From 2000-2008:  Electricity costs rose from 

$180k to over $400k per year 
• Gallons pumped rose from about 1.2 MGD to 

1.9MGD 



Success Here in Kentucky 

•Their costs per 1000 gallons pumped rose 
4.5% annually over the last 10 years 
•90% of electrical usage is for pumping 

• Raw water pumps 
• WTP 
• High service 
• Pump stations 

•Only 10% of electrical use was related to the 
office  

 
 
 



Success Here in Kentucky 

•What did they do to cut costs 
• Precise pump management to match flow 
• Eliminated inefficient pump combinations 
• SOPs for pump start up and shut down 
• Operate WTP auxilliary equipment when high 

service pumps are cycled down  
 
 
 



Looking Ahead 
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Part 2 

Reduce Water Loss Through Timely Leak Detection 



 Current Practice 

•Set acceptable water loss 
•Monitor unaccounted-for-
water monthly 

•When outside acceptance 
limit, look for leaks 

•Leak detection 



 Current Practice 

•Emphasis has been on leak 
detection 

•Usual approach 
•Ride the system 
•Low pressure areas 
•More sophisticated techniques 



 What’s Wrong With It? 

•Acceptance limit usually too 
high – 15% has been common- 
should be what’s practical to 
find – 10gpm? 

•Too much delay before leak 
detection started and 
inefficient methods used 



 What’s The Impact? 

•Typical Scenario - - 
•System XYZ has 2000 meters 

•Typical production = 14,000,000 gal/mo 
•Loss @15% = 2,000,000 gal/mo 
•10 gpm leak starts between A&B day 1 
•Day 30 loss is 2,432,000 or 17% 



 Continuing the Scenario 

•At 17% unaccounted-for, does operator 
start leak detection? Probably not 

•Assume on day 31 leak increases to 20 
gpm because of water hammer. 

•On day 60 loss for month is now 
2,864,000 gal or about 20% 

•Does operator now start leak 
detection? Best case – yes 

•Assume leak found first day 



 Impact 

•Leak detection delay 
•Loss since leak started = 432,000 + 
864,000 = 1,296,000 gallons 

•Electric cost = $650 
•Energy cost = 6500 kWh 
•CO2 emission = 8450 lbs 



 Impact 

•Acceptable loss too high 
•15 % = 2,000,000 gal = 46 gpm 
•Should be about 10 gpm or ~ 35 gpm less 
•Water cost = 1,500,000 gal/mo or 
18,000,000 gal/yr 

•Electric cost = $9,000/yr 
•Energy  cost = 90,000 kWh/yr 
•CO2 emissions =117,000 lbs 
 
 



 What’s The Solution? 

Flow Measurement rather than 
unaccounted-for trigger 

 

Put flow measurement device at 
point A In XYZ system 



 Revised Scenario 

•Check flow every night at low 
use time 

•Normally ~20 gpm but one 
morning 30 gpm 

•Suspect 10 gpm leak 
•That night or during day if low 
use, have someone watch 
meter and close valve B 



 Revised Scenario 

•If flow stops, leak beyond B, if 
not it’s between  A & B 

•By following this procedure, 
leak can rapidly be isolated 
between two valves. 

•Once isolated, leak normally 
easy to find 



 Advantages 

•Leak found in few days versus 
two or more months 

•Save water lost through 
delayed detection 

•Avoid loss due to 
inappropriate loss trigger 
(15%) 

•Usually less man-hours spent 
on leak detection 



 Disadvantages 

•Expense of flow measurement 
•Possibility of working at night 



 Flow Measurement 

•Two practical options 
•Saddle insert propeller 
meter – 4 – 8 inch 

•Cost - $1,700 to $2,000 
•Ultrasonic time-of-flight 
clamp on – one size 

•Cost – $2,500 to $5,000 



Summary 
Part 2 

1. Percent acceptable loss no longer appropriate 
2. Any leak that can be found should be – 10 

gpm ? 
3. Concentrate on flow measurement  
4. Consider saddle insert propeller meters or 

ultrasonic time-of-flight clamp on meters 
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