
This presentation premiered 
at WaterSmart Innovations 

watersmartinnovations.com 

http://watersmartinnovations.com/


Designing the Ultimate 
Affordable Water 
Efficient Home

Mary Ann Dickinson
President and CEO

Water Smart Innovations Conference
October, 2010













What is Missing From the Site?
Information for Consumers
 Consumer web page March, 2011
 Consumer media campaign January, 2012
Information for Builders
 Green Building historically weak on water 

but this has been dramatically improved
 AWE web pages include green specs
 Specific design advice for builders and 

homeowners still needed



What About Affordable Homes?
 Numerous examples of affordable home 

designs already exist
 Habitat for Humanity
 Southface and Earthcraft House
 Global Green
 Smart Communities Network
 Green Communities Initiative
 But are they truly “super water efficient”?



Our Project Goal
 Water efficiency historically viewed as just 

the latest generation plumbing fixtures
 Gray water and rainwater capture designs 

have not always been truly low cost 
options because of high installation costs

 Hot Water delivery systems plumbed as 
usual – no structured plumbing

 AWE goal: Design a “super” water 
efficient affordable home  with structured 
plumbing solutions and integrated gray 
water options that are low-tech enough to 
be affordable



Home Depot Foundation
 Funded $75,000 to prepare design 

recommendations for builders on an 
affordable home platform for both single 
family and multi-family

 Not design plans, but concept plans
 Team Members:
 John Koeller
 Gary Klein
 Rick Thomas
 Wayne Bowser



Project Schedule
 Initiated in late 2009
 Still  underway and will be completed by 

January, 2011
 Detailed report soon to be published and 

will be available on line as a PDF



Project Focus
1. Hot Water Systems and Hot Water 

System Designs
2. Interior Plumbing Fixtures and 

Appliances
3. Exterior Landscape and Irrigation
4. Gray water Capture and Reuse



Toilets 28%

Showers 18%

Bath 2%
Faucets 16%

Dishwashing 
2%

Laundry 24%

Leaks 10%

Figure 1.  Indoor Water Use in a 
Typical Single Family Home

Source: Aquacraft, 1999. Residential End Use of Water (for American Water Works Association Research 



Hot Water Systems

 Select a water- and energy-efficient water 
heater. Specify a condensing water heater, 
whether tank or tankless, with an energy 
efficiency greater than 90 percent.

 Cluster hot water outlets. Consider where 
the hot water outlets are in relationship to 
one another in both the vertical and 
horizontal directions; cluster the hot water 
outlets accordingly in order to reduce the 
distance to the water heater.



Hot Water Systems

 Insulate hot water piping. Install 
insulation on all hot water distribution 
system piping, regardless of design 
configuration.

 Design for lower fixture flow rates in the 
future. Consider that flow rates of faucets 
and showerheads and the volume of water 
used in dishwashers and clothes washer 
will be reduced as new technologies and 
products are introduced. 



Hot Water Systems

 Install a recirculation loop with a demand-
controlled pump. Limit the structural waste 
of water by using a demand controlled 
system.  Avoid continuous recirculation 
systems.  

 If not physically possible or economically 
feasible at the time of original construction, 
install plumbing in a trunk, branch and twig 
configuration to allow retrofit with such a 
system at a later date. Install an electrical 
outlet under the sink at the end of each 
plumbing direction.



Plumbing Fixtures & Appliances

 Select WaterSense Toilets. WaterSense-
certified single-flush toilets assure both a 
reduction in water consumption and 
excellent flush performance.

 Select WaterSense Showerheads. 
WaterSense-certified showerheads deliver 
efficiency at 2.0 gallons per minute but also 
meet a minimum level of showering 
performance as to force and coverage.



Plumbing Fixtures & Appliances

 Select a WaterSense Bathroom Lavatory 
Faucet. WaterSense sets a maximum 
flow rate of 1.5 gpm and a minimum of 0.8 
gpm.  

 Choose the standard kitchen faucet with 
the EPAct maximum flow rate of 2.2 gpm.  
These faucets are used for washing, 
rinsing, pot filling and other related tasks.  
Green building codes for residential 
generally do not recommend a reduced flow 
rate for these applications. 



Plumbing Fixtures & Appliances

 Select an Energy Star Dishwasher.  New 
Energy Star dishwashers are both water and 
energy savers -- 5.8 gallons per full cycle 
maximum water use.

 Select an Energy Star Clothes Washer.  
Where provided by the builder, an Energy 
Star qualified clothes washer with a Water 
Factor (WF)* of 6.0 gallons or less.

*Water Factor: the quantity of water in gallons used to 
complete a full wash and rinse cycle per measured cubic 
foot capacity of the clothes container.



A Sustainable Landscape
 Uses up to 80% less water depending on the 

design style and site conditions.
 More resistant to pests and related health 

issues because plants are adapted to site 
conditions and attract beneficial insects.

 Reduces waste to landfills and use of fossil 
fuels.

 Protects water quality in creeks and 
waterways.

 Increases soil permeability and storm water 
capture capacity.



Landscape Recommendations
 Choose landscape plantings that are ideal 

for site conditions of soil and climate type.
 Design properly for size, location, grouping 

by zone and use, and no artificial turf.
 Optimize the need for inputs such as water 

and fertilizer.  Choose smart irrigation 
options like drip irrigation.  Mulch.

 Minimize the impermeable surface area.
 Minimize outputs like yard waste disposal 

and pollutants like fertilizers that can runoff.
 Include rainwater harvesting as appropriate.



Gray Water:  Potential
 Bathroom faucet: 2.2 gpm x .25 min x 30 

uses per week = 17 gal/person/week 
 Showering and bathing: 2.5 gpm x 8 min x 6 

showers per week = 120gal/person/week 
 Clothes washer: 30 gallons (high efficiency 

unit) x 2.5 loads per week = 75 
gal/person/week 

 Typical household = 212 gal/per/week 
 5 persons x 212 gallons = 1,060 gal/week



Gray Water:  Issues
 Generally prohibitive to retrofit if all the 

waste lines are located beneath a 
concrete slab, often leading to assumption 
that gray water is unaffordable

 In new construction, a simple gray water 
collection and reuse irrigation system can 
cost between $200 and $1,000.

 Correct maintenance is the key.
 Numerous recommendations in the report 

concerning installation, filtering, treatment, 
pumping and irrigation.





Hot Water Schematics
 Major new contribution of this project
 Hot water plumbing designs incorporated 

into existing Habitat for Humanity Affordable 
Housing Plans

 Report will have detailed structured 
plumbing solutions, with layouts for:
 All trunk, branch and twig lines
 A Home run manifold system
 A recirculation system with demand 

controlled pump



Definitions

 Trunk, Branch and Twig:  traditional 
plumbing and base case. A twig serves one 
fixture either hot or cold water. 

 Home Run Manifold:  employs a manifold 
near the water heater from which twigs go 
to each fixture. A trunk line connects the 
water heater to the manifold. 



Definitions

 Recirculation System with Demand 
Controlled Pump:  Uses a loop to bring hot 
water close to each hot water outlet. The 
demand system pump is controlled by the 
user, who activates it shortly before each 
intended use of hot water. Controls turn off 
the pump when the thermal sensor sees a 
rise in temperature of about 5oF above 
ambient water temperature in the pipe. 

 All recirculation loops can save water, but this 
is the only system that is energy efficient.



Example of Recirc System Layout



Hot Water Plans

1. Plan 39 - 884 Square Feet, 1-Story
2. Plan 41 - 900 Square Feet, 1-Story 
3. Plan 50 - 1050 Square Feet, 2-Story 
4. Plan 54 - 1056 Square Feet, 1-Story
5. Plan 66 - 1142 Square Feet, 2-Story
6. Plan 75 - 1148 Square Feet, 2-Story



What’s Next?
 Builder schematics for 

landscape and gray water 
designs, similar to Hot 
water schematics

 Homeowner section on 
maintenance of water 
efficient design features

 Peer Review of report
 Graphic Design 
 Online distribution by 

1/1/2011
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