CE 572 
Analysis of Urban Water Systems

Fall 2008

URBAN WATER MANAGEMENT ANALYSIS
Your City has a population of approximately 150,000.  Here are some statistics of water and wastewater use in the City:

· Average residential indoor use is  125gpcd 
· Indoor use is 10% consumptive

· Average residential summer outdoor (see Fort Collins Chart, assume 1/5 ac lot with 2750 ft2 footprint for the house and garage, 5000 of combined lawn and garden.  Remainder is driveway, sidewalk and patio.
· See next page for details of water usage inside and outside
· Water Using industries number about 100 using about 2000 gpd/industry that is 5% consumptive; 80% of that water could be reused
· Wastewater treatment costs the city about $2.40/1000 gallons treated

· See chart on next page for water supply charges
· Currently the City practices no water reuse or conservation except for public education and requirement of low flush toilets in new housing
The City is interested in knowing how much raw water and money (operating costs only) they could save if they were to implement conservation and reuse city-wide.  Here is what they want to know; over a typical rainfall year:

· What is the raw water demand and cost?

· What is the cost to provide water and wastewater treatment?

· How much water savings and cost can be realized by simply enforcing water conservation city wide?  Assume industries could reduce water demands 10%

· If the City Wastewater Treatment Plant effluent is used entirely for landscape irrigation during the irrigation season, how much water and money would be saved?  Assume that it costs $0.50 per 1000 gal to deliver the treated effluent.
· If the City were to implement residential capture of roof runoff at zero cost, would that reduce water consumption and cost?  If so, by how much?
· If the City were to implement graywater reuse for residential landscape irrigation how would that effect raw water demand and cost?  Check this for landscaping entirely in Bluegrass, and for a minimum in Bluegrass (1500 ft2).
· What if the City required indoor graywater reuse for residential toilet flushing and for industries (assume 50% of water demand used could be reused)

· What if all of the above scenarios were combined; what would be the savings in raw water demand and cost implications?

· How does this compare with cities of similar size in other climatologic areas?
To answer these questions you will have to build a mathematical model that can do flow balances and cost calculations over the course of a year using daily data for demands, rainfall and evapotranspiration.  You may use whatever tools you wish, but a spreadsheet will suffice.  Each team will select a different city for their analysis, and we will compare results at the end.
Your report is due on September 25, 2008
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