
Part I: Water Network Design Considerations



DEM

More on this later







Part II: Water Demand Considerations
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Water Demand: Useage in US

2010 2015

Thermo Elec 165 113

Irrigation 116 118

Public Supply 41.9 39.0

Industrial 16.3 14.8
Acquaculture 9.00 7.55
Mining 5.32 4.00
Livestock 2.00 2.00

Total Useage 354 322

[Bgal/d]

Domestic 30.0 26.5

Source: USGS



Water Demand: Useage in US

26gal/one ear of corn
2000gal/one #beef
120gal/one egg
300gal/loaf bread
12000gal/bushel wheat
1400gal/fast food meal



Hierarchy of Water Demands

Water Demand: Daily Use

80L/shower
100L/washing machine
80L/Kitchen Sink/d
60L/batchroom sink/d

cleaning purposes



Water Demand: Daily Patterns

Typical Winter day
vs
Typical Max day

Typical Max day

Typical Winter day



Water Demand: Daily Patterns

90o F day without Rain

90o F day with Rain

Hot day with Rain
vs
Hot day w/o Rain



Forecasting

Simplest and most traditional means of forecasting future demand has been to estimate current 
per-capita water consumption, usually measured as gallons per cpaita per day (gpcd), and ultiply 
this by expected future populations. Population estimates may be based on simple linear 
growth,  percent annual increase (exponential growth), or more detailed analyses by 
demographers or forecasters. This simple approach has drawbacks, as it does not not account 
for changes in technology, the economy, or culture over time. 

More detailed models may take into account a wide variety of factors, such as changes to 
population, water prices (e.g., price elasticity); the climate (e.g., weather variability is 
appropriate for short-term forecasts while global climate models are useful for longer-term 
forecasts); customer behavior (e.g., increased conservation and efficiency); and new regulations 
(e.g., the Water Conservation Act of 2009). In a survey of water service providers in California, 
less than half of respondents indicated that they consider future land uses in the forecasts of 
future demand or incorporate the impacts of price elasticity on water.



Forecasting



Forecasting

A better strategy is to: 

• Include a multitude of variables: legislation, conservation programs, demographic 
changes, and climate change.

• 20 X 2020 Targets: 20% per capita water conservation by 2020

• Price effects: indoor pricing is less elastic but outdoor demand is very much a target. 
People will safe (conserve) water for pools and watering if the $$ gets too high.

• Utlize existing software: these target everything from short term (a few weeks) to long
-term (decades) forecast 



Forecasting
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