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Background

 Overview of City of Downey

 Location – 12 miles south east of 
downtown Los Angeles

 Area - 12.8 Sq. miles

 Population - 113,000

 Topography, elevations range from 
140 ft. to 85 ft. above sea level gives a 
total relief of 55 ft.

 Primary drinking water  purveyor

 Five emergency connection with 
other water agencies
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 Overview of Downey’s water distribution 
network 
 Groundwater sources

 Central basin aquifer

 Service connections 21,500

 No. of active groundwater wells 20

 Average daily demand 10.2 MGD

 Total pipe length in miles – 260 

 No. of valves – 3,800

 No. of fire hydrants – 1,850

 System pressure varies from 

north (48 psi) to  south (98 psi)

 Water system well operations are 
managed by SCADA

Background
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 Problem description
 High costs of pumping energy rates. Annual 

energy cost for operating 20 wells is about 
$1.4 million

 There is about 50 psi difference between north 
and south portion of the City

 Existing system is configured as 1 Zone system 
and the wells are controlled from a single 
monitoring  node 

 Well pumps run more frequent to stabilize the 
system pressure

Background
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Project Objectives
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 This project will quantify the improvements in terms of energy conservation and 
pressure variability by moving to a two zone system, and to determine the 
payback period.

Energy Cost Savings

Pressures Improvements

Implementation Costs

Existing Condition Project Goal
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Project Approach Methodology and Analysis
 Existing City’s hydraulic model

A typical Asbuilt/ Engineering Record (Walski, 2003) GIS Feature Classes

 Last updated with consumption data in 2009
 GIS Layers, engineering record drawings and as-builts
 InfoWater Software
 Hydraulic Model Simulation



Data Collection
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 Water meter consumption data for 2014 for each household
 Billing data stored with 100 CF units

 Gallons Per Minute(GPM) conversion

 Total number of meter nodes  21,789

 Assessor Parcel Number, relate with parcels GIS layer

 Demand node allocation

 Sample records from finance billing system
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 Well pumps field test 

 Southern California Edison (Electrical purveyor)

 Frequency of tests

 Updates to Model

Data Collection



Zone Boundary Conditions 
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Figure (b) Dual zones boundary well flows balancing

Number of pipe segments closed
Figure (a) Dual zones boundary well flows not balancing

 Two boundary conditions

 Optimal pipe segments

 Straight line division (First trial)

 Final  2 zones boundaries

 Total pipe segments for closure



Pressure Control Nodes Location Selection
 1 Zone analysis 

 Pressure control node 12901

 Control node location
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1 Zone 2 Zones

 2 zones analysis
 North Zone

 Pressure control node 7565

 South Zone
 Pressure control node 9860



Well Pumps Operations Sequencing Order
14

1 Zone

2 Zones

 Wells start/stop sequence order list

 Existing 1 zone system sequence order

 2 zones sequence order updates to hydraulic model



1 Zone System Pressures (psi) 
at Control Node 1290115

1 Zone
Summer peak day flow scenario 

was used to perceive the 
highest demand flow in the 

system to visualize the pressures

 System pressure analysis using EPS for a 24 Hours period

 Summer peak day flow scenario 

 Valleys depict the lowest pressure (High Demands)



2 Zones (North and South) System Pressures(psi)
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North Zone Control Node 7565

South Zone Control Node 9860

 North zone
 System pressures stabilized

 No valleys with low pressures

 South zone
 System pressures stabilized

 One valleys with improved pressures



1 Zone and 2 Zones Pressure Variations
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1 Zone 2 Zones
6:00 AM Time Stamp

 1 zone pressures range from 56 psi to  85 psi

 2 Zones pressures pattern much improved



1 Zone and 2 Zones Pressure Variations
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1 Zone 2 Zones
18:00 Time Stamp



One and Two Zones Flow Comparison
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 Larger Pumps (500 hp &450 hp)
 High flows in (blue) 1 zone system
 Lower flows (red) in 2 zones system

 Smaller Pumps (100 hp & 160 hp)
 Intermittent flows in 1 zone system
 Better support in 2 zones system



Pump Energy Consumption Calculations

Pump motor affinity law

Power is proportional to cube of water flow

P1  = Edison tested energy wattage in kWh

Q1 = Edison tested discharge or flow in GPH

P2 = Hydraulic model energy at a given time (unknown)

Q2 = Pump flows at a given time period from hydraulic model

P1/P2 = (Q1/Q2)^3

P2 = P1*(Q2/Q1)^(1/3)  in kWh

20



Single and Dual Zone Energy Comparison(kW)
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 Blue color line, energy consumption in 1 zone system

 Red color line, energy consumption in 2 zones system

 Green color line, energy savings over 24 hours period

 Purple color line cumulative energy savings



Pump Energy Savings in Dollar Amount22

Energy cost savings per yearAverage day flow scenario was 
taken to perceive to use 

minimum tier rate to foresee 
minimum possible savings

 Annual average demand used for conservative totals

 Lowest tier rate of $ 0.11092 per kWh

 Total  annual savings $120,720



Dual Zone Implementation Payback 
Recovery Analysis
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Payback recovery time

 Implementation cost figures from Utilities Division
 Valve material and labor costs

 SCADA monitoring nodes setup

 Total implementation costs $373,000

 Total annual savings $120,720

 Payback Period 3.09 years



Cost Benefit Analysis
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Summary of Results25

 Local pressures in the 2 zones system improved

 Over $120,000 in energy savings 

 Payback recovery time of 3.09 years for the estimated installation costs
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