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Figure 1  Project Location 

Supply Project Fact Sheet 

Project Name:   Satellite Plant for City of Kent (R–4)  

Project Type: Reclaimed Water – Satellite Plant   

Project Sponsor: City of Kent    

Project Overview: 

This project would draw wastewater from the King County wastewater conveyance 
system to a new reclaimed water satellite treatment plant located within the City of 
Kent. The treated water would then be distributed via pumping, local distribution 
piping, and storage to meet Kent’s reclaimed water demands, which include 
irrigation of Riverbend Golf Course and Russell Road Park as well as local stream 
augmentation. The project location is shown on Figure 1.   

The reclaimed water treatment process includes screening 
followed by grit removal, aeration, membrane bioreactor 
treatment, and disinfection to meet Class A reclaimed water 
standards. Waste flow from the reclaimed water treatment 
process is returned to the wastewater conveyance system 
for disposal to the King County South Treatment Plant. With 
the new treatment plant drawing wastewater directly out of 
the regional conveyance system for reclaimed water supply, 
the reclaimed water production would need to be limited so 
that flows sufficient to mobilize process waste products and 
solids are maintained in the conveyance system. 

 

Project Details: 

Supply Yield 

This project is expected to provide a seasonal supply of approximately 2.7 million 
gallons per day (mgd) of Class A water, which converts to 1.1 mgd of average 
annual supply. 

Capital Cost 

The capital cost, including land acquisition and construction of a new reclaimed 
wastewater treatment plant and associated conveyance facilities, is estimated at 
$48 million (2007 dollars). 

Annual O&M Cost 
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The annual operation and maintenance (O&M) cost for this project is estimated at 
$1.4 million (2007 dollars). 

Project Status 

This project is still in the study phase.  

Anticipated Completion Date 

There is no completion date currently scheduled for this project. 

Estimated Reliability 

Some high and low flow conditions coming to the satellite treatment plant may 
present supply variations. 

Water Rights Secured? 

Not applicable.  

Located in Protected Surface or Groundwater Resource Area? 

Not applicable.  

Known Water Quality Issues in Watershed/Groundwater 

Higher level treatment to Class A standards using sophisticated treatment 
techniques will be required in order to meet high water quality standards for public 
acceptance.  

Environmental Mitigation 

During construction of the new reclaimed water treatment plant and associated 
conveyance/storage facilities, there is potential to create environmental impacts. It 
is expected that the impacts could be minimized by implementing mitigation 
actions; however, these actions have not been identified. 

Environmental Benefits 

The use of reclaimed water for irrigation and other beneficial uses will provide 
additional water supply for municipal use—water that otherwise would have been 
used for irrigation and other beneficial uses. 

Project Discussed with Public Institutions?  Any Known Opposition? 

The project has not been discussed with public institutions.  Opposition or support 
is unknown. Public acceptance and coordination between implementation 
participants will play significant roles in successful implementation of this project.  
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Support by Public Policy Makers 

No specific support or lack of support for this project has been stated.   

Legal/Institutional Issues/Barriers 

Potential issues regarding the project implementation could include: 1) public 
concerns and acceptance, 2) potable water utility revenue offsets and supply 
limitations, 3) regulatory requirements, and 4) coordination, cooperation, and 
agreements between reclaimed water agency and customers/users. It is anticipated 
that the project will comply with the 1997 Washington State Department of 
Health/Washington State Department of Ecology Water Reclamation and Reuse 
Standards and future updates, if any.  
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Figure 1 Project Location 

Supply Project Fact Sheet 

Project Name:  Satellite Plant for City of Auburn (R–5) 

Project Type:  Reclaimed Water – Satellite Plant   

Project Sponsor: City of Auburn 

Project Overview: 

This project would draw wastewater from the King County wastewater conveyance 
system to a new reclaimed water treatment plant located in the City of Auburn.  
Additional infrastructure includes a pump station and conveyance system to 
distribute the treated water and meet Auburn’s reclaimed water demand at Auburn 
Golf Course and for seasonal stream augmentation. The project location is shown 
on Figure 1. 

The reclaimed water treatment process will include 
screening followed by grit removal, aeration, membrane 
bioreactor treatment, and disinfection to meet Class A 
reclaimed water standards. Waste flow from the reclaimed 
water treatment process would be returned to the 
wastewater conveyance system for disposal at the King 
County South Treatment Plant. With the new treatment 
plant drawing wastewater directly out of the regional 
conveyance system for reclaimed water supply, the 
reclaimed water production would need to be limited so 
that flows sufficient to mobilize process waste products 
and solids are maintained in the conveyance system. 

 

Project Details: 

Supply Yield 

This project is expected to provide a seasonal supply of approximately 2.4 million 
gallons per day (mgd) of Class A water, which converts to 1 mgd of average annual 
supply.  

Capital Cost 

The capital cost of this project, including land acquisition and construction of a new 
reclaimed wastewater treatment plant and associated conveyance facilities, is 
estimated at $42 million (2007 dollars). 
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Annual O&M Cost 

The annual operation and maintenance (O&M) cost for this project is estimated at 
$1.3 million (2007 dollars). 

Project Status 

This project is still in the study phase.  

Anticipated Completion Date 

There is no completion date currently scheduled for this project. 

Estimated Reliability 

Some high and low flow conditions coming to the satellite treatment plant may 
present supply variations. 

Water Rights Secured? 

Not applicable.  

Located in Protected Surface or Groundwater Resource Area? 

Not applicable.  

Known Water Quality Issues in Watershed/Groundwater 

Higher level treatment to Class A standards using sophisticated treatment 
techniques will be required in order to meet high water quality standards for public 
acceptance.  

Environmental Mitigation 

During construction of the new reclaimed water treatment plant and associated 
conveyance/storage facilities, there is potential to create environmental impacts. It 
is expected that the impacts could be minimized by implementing mitigation 
actions; however, these actions have not been identified. 

Environmental Benefits 

The use of reclaimed water will reduce the amount of treated wastewater 
discharged into Puget Sound and provide additional water supply for potable 
municipal use—water that otherwise would have been used for irrigation and other 
non-potable uses. 
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Project Discussed with Public Institutions?  Any Known Opposition? 

The project has not been discussed with public institutions.  Opposition or support 
is unknown. Public acceptance and coordination between implementation 
participants will play significant roles for successful implementation of this project.  

Support by Public Policy Makers 

No specific support or lack of support has been stated.   

Legal/Institutional Issues/Barriers 

Potential issues regarding the project implementation could include: 1) public 
concerns and acceptance, 2) potable water utility revenue offsets and supply 
limitations, 3) regulatory requirements, and 4) coordination, cooperation, and 
agreements between reclaimed water agency and customers/users. It is anticipated 
that the project will comply with the 1997 Washington State Department of 
Health/Washington State Department of Ecology Water Reclamation and Reuse 
Standards and future updates, if any.  
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Figure 1 Project Location 

Supply Project Fact Sheet 

Project Name: Satellite Plant for Covington Water 
District (R-6) 

Project Type: Reclaimed Water – Satellite Plant 

Project Sponsor: Covington Water District 

Project Overview: 

This project would draw wastewater from the King County wastewater conveyance 
system to a new reclaimed water treatment plant located in the City of Covington. 
The treated water would then be distributed via pumping, local distribution piping, 
and storage to meet Covington Water District’s reclaimed water demands, which 
include supplying irrigation to as many as five golf courses. The project location is 
shown on Figure 1. 

The reclaimed water treatment process includes 
screening followed by grit removal, aeration, membrane 
bioreactor treatment, and disinfection to meet Class A 
reclaimed water standards. Waste flow from the 
reclaimed water treatment process is returned to the 
wastewater conveyance system for disposal to the King 
County South Treatment Plant. With the new treatment 
plant drawing wastewater directly out of the regional 
conveyance system for reclaimed water supply, the 
reclaimed water production would need to be limited so 
that flows sufficient to mobilize process waste products 
and solids are maintained in the conveyance system. 

 

 

Project Details: 

Supply Yield 

This project is expected to provide a seasonal supply of approximately 2.6 million 
gallons per day (mgd) of Class A water, which converts to 1.1 mgd of average 
annual supply.  

Capital Cost 
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The capital cost of this project, including land acquisition and construction of a new 
reclaimed wastewater treatment plant and associated conveyance facilities, is 
estimated at $50 million (2007 dollars). 

Annual O&M Cost 

The annual operation and maintenance (O&M) cost for this project is estimated at 
$1.7 million (2007 dollars). 

Project Status 

This project is still in the study phase.  

Anticipated Completion Date 

There is no completion date currently scheduled for this project. 

Estimated Reliability 

Some high and low flow conditions coming to the satellite treatment plant may 
present supply variations. 

Water Rights Secured? 

Not applicable.  

Located in Protected Surface or Groundwater Resource Area? 

Not applicable.  

Known Water Quality Issues in Watershed/Groundwater 

Treatment to Class A standards using sophisticated techniques will be required to 
meet high water quality standards for public acceptance. 

Environmental Mitigation 

During construction of the new reclaimed water treatment plant and associated 
conveyance/storage facilities, there is potential to create environmental impacts. It 
is expected that the impacts could be minimized by implementing mitigation 
actions; however, these actions have not been identified. 

Environmental Benefits 

The use of reclaimed water will reduce the amount of treated wastewater 
discharged into Puget Sound and provide additional water supply for potable 
municipal use—water that otherwise would have been used for irrigation and other 
non-potable uses. 
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Project Discussed with Public Institutions?  Any Known Opposition? 

The project has not been discussed with public institutions.  Opposition or support 
is unknown. Public acceptance and coordination between implementation 
participants will play significant roles in successful implementation of this project.  

Support by Public Policy Makers 

No specific support or lack of support for this project has been stated.   

Legal/Institutional Issues/Barriers 

Potential issues regarding the project implementation could include: 1) public 
concerns and acceptance, 2) potable water utility revenue offsets and supply 
limitations, 3) regulatory requirements, and 4) coordination, cooperation, and 
agreements between reclaimed water agency and customers/users. It is anticipated 
that the project will comply with the 1997 Washington State Department of 
Health/Washington State Department of Ecology Water Reclamation and Reuse 
Standards and future updates, if any.  
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Supply Project Fact Sheet 

Project Name: Sub-Metering of Multi-Family Housing 
(G–1) 

Project Type: Conservation 

Project Sponsor: None – Developed by Consultant 

Project Overview: 

Sub-metering involves measuring and billing electricity, gas, or water use in 
separate units of a master metered building (which is typical for multi-family 
housing). A typical sub-metering device is shown on Figure 1. 

For this nominated green project, the focus is on sub-metering 
water use in new multi-family housing constructed in the Puget 
Sound region from 2010 to 2060.  A number of studies and 
demonstration projects confirm both the short- and long-term 
benefits of sub-metering, including:  

• Sub-metering saves water. An analysis of sub-metered 
buildings conclusively illustrates that providing individual sub-
metered bills results in an 15 to 39 percent drop in water use 
compared to incorporating water bills in the rental rates.  

• Water savings as a result of sub-metering persist over time. Sub-
metering savings have proven to be maintainable over long periods of 
time as demonstrated in a number of studies. Some likely reasons are: 1) 
conservation is reinforced by a tenant's receipt of an electric bill; and 2) 
tenants will invest in efficiency (e.g., more efficient refrigerators and 
lighting) because they will reap the benefits directly.  

• Approximately 60 to 70 percent of tenants benefit from sub-metering. The 
only tenants who fare worse under sub-metering are those who use 
excessive amounts of water. Those residents who find that their water 
bills are excessive have the ability to reduce cost by reducing 
consumption.  

• Sub-metering is eminently fair. Sub-metering simply restores the "user 
pay" concept. Tenants who leave faucets dripping and leave water 
running unnecessarily will pay for their actions or change their habits.  

• Sub-metering benefits owners. Sub-metering largely eliminates a volatile, 
variable, and difficult-to-control factor from a building's operating budget. 
Owners can better predict costs when the only water usage to be 
considered is for common areas under management control. In addition, 

Figure 1 Sub-
Metering Device 
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the meter’s small footprint increases rentable square footage normally 
wasted on meter rooms.  

Representative Case Study: 

A representative case study used in our analysis for the central Puget Sound area 
was Portland Water Bureau’s Buckman Terrace sub-metering project, where water 
sub-meters were installed in each apartment unit of a new 122-unit multi-family 
development in the City of Portland, Oregon.  Readings are reported electronically 
via phone lines to a third-party billing company and tenants pay their own water 
and sewer bill based on those readings.  Preliminary results of this project show a 
15 percent reduced water consumption per-resident basis compared to an 
equivalent multi-family building in the same neighborhood building without sub-
meters (after adjustments were made for differences in landscaping at the two 
buildings).  

Central Puget Sound Region Application: 

An analysis using the Demand Model estimates about 600,000 new multi-family 
units will be built in the region between 2010 and 2060.  

Savings 

Outfitting the expected new multi-family units with meters and applying a 
conservative 15 percent in water savings will provide an annual water savings yield 
of 12 million gallons per day (mgd) for the central Puget Sound Region. 

Unit Cost 

Unit cost for implementing the sub-metering is $3,981 per mgd. 

Capital Cost 

The capital cost for this project is estimated at $240 million. 

Annual O&M Cost 

No annual O&M costs are expected for the local utility to operate this green project. 

Supply Reliability  

This supply is not affected by emergency disruptions or climate change scenarios.   

Water Quality  

Since this program involves adding new, fairly simple and remotely read metering 
devices to home infrastructure, there are no water quality issues associated with 
this program. 
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Environmental  

This program produces only positive environmental benefits because no new 
facilities would be constructed and more water is left for the natural environment 
through documented user savings of water. 

Implementation  

Implementation would be relatively straightforward, especially with legislation 
requiring that all new construction of multi-family homes be individually metered.  
Sub-meters will need to be read remotely or installed outside the home for 
accessible meter reading.  Although remote devices have been known to fail, 
individual meter reading may involve additional utility time and resources. 
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Supply Project Fact Sheet 

Project Name: Natural Landscaping (G–2) 

Project Type: Conservation/Resource Optimization 

Project Sponsor: None – Developed by Consultant 

Project Overview: 

Driven by growing populations and diminishing water supplies, natural landscaping 
measures are becoming increasingly popular throughout the American West.  
Implemented in various forms, one of these is called a lawn buy-back program, 
which typically involves removal of existing turf grass and replacement with 
aesthetically appealing, drought-resistant native plantings (a practice also referred 
to as natural landscaping or waterwise landscaping).  Agencies with active lawn 
rebate programs in place include the Southern Nevada Water Authority, the 
Metropolitan Water District of Southern California, Santa Clara County in California, 
the North Marin Water District in California, and the Cities of Glendale and 
Scottsdale in Arizona and Aurora in Colorado.   

Compared to more conventional, high water demand landscaping that relies on 
extensive use of turf grass and other non-native flora, natural landscaping can 
significantly reduce residential and commercial water demand—a substantial portion 
(if not the largest part) of outdoor water needs.  The amount of reduction in water 
demand will vary based on local climate, customer outreach, local landscaping 
practices, and other variables.  

The Southern Nevada Water Authority (SNWA) has offered lawn rebates since 
1999. In conjunction with other conservation efforts, SNWA’s rebate program 
reduced water demands by 14 percent between 2002 and 2006, even as the 
population served by SNWA increased by 400,000.     

In the Puget Sound region, utilities have undertaken efforts to educate customers 
on natural landscaping, including development of “The Plant List” produced by the 
Saving Water Partnership.  The Plant List identifies natural plants that thrive in the 
Pacific Northwest.   

Representative Case Study: 

In 2003 landscape consulting firm Stenn Design completed a study for Seattle 
Public Utilities titled Conservation Potential of Landscape Measures, which analyzed 
a variety of costs and water conservation savings attributed to landscape 
improvements, including use of drought-tolerant or natural landscaping and the use 
of mulch for soil moisture retention. Major findings of the study include: 
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1. Converting high water landscapes to natural plants can save as much as 
100 percent of the outdoor water use after the plant establishment 
period.  Plants are available in the region that require no irrigation after 
one growing season or rainy season. 

2. Non-turf plantings can reduce water use compared to turf; results are 
location-specific and depend on irrigation management practices. 

3. Planting shade trees in correct locations can reduce exposure of turf or 
other plants to full sun, reducing water demand.  The Irrigation 
Association estimates that effective shading can lower water requirements 
for turf and other plants by 50 percent. 

4. Water conservation benefits depend on existing soil quality and the depth 
of amendment applications. Amendments applied at sites with poor and 
shallow soils provide more benefit than at sites where soil amendments 
were added to existing high quality and deep soils. 

5. Use of a soil/compost mix may have a greater and longer lasting benefit 
than amending with 100 percent compost; 100 percent compost 
decomposes as organic matter, reducing benefits more quickly over time. 

6. The study found no published research on the impact of mulch on 
landscape water use. However, agricultural research has shown that 
mulching reduces water requirements by 20 to 35 percent in crops, 
suggesting that similar conservation levels can be expected for annual 
gardens, regularly irrigated herbaceous perennials, and sparsely planted 
regularly irrigated wood plants. 

7. Complete mulching of newly planted shrubs and groundcover can reduce 
water needs by up to 40 percent for the initial years, and water savings 
may persist for regularly irrigated sparse plantings. Denser plantings will 
likely reduce savings from mulch to 10 percent. 

Multiple factors affect water conservation attributable to natural landscaping.  
Water savings can potentially be reduced by up to 40 percent with mulching and 
reduced to 10 percent after plants fill in. Savings can continue at 40 percent if 
plants are sparsely planted and irrigated.  Water savings of 20 to 35 percent can be 
expected with the use of mulch for irrigated annual gardens and herbaceous 
perennials. Water savings also depend on climate, prior landscaping removed, prior 
irrigation habits, and irrigation needs for natural landscaping.   

Findings of water conservation studies conducted outside the Puget Sound area on 
the conversion of turf to native or drought-tolerant landscaping are not directly 
transferable, as a result of differing climates. Perhaps most critically, our research 
found that education in proper implementation plays a large role in determining the 
effectiveness of water use reduction associated with natural landscaping.  Effective 
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program promotion and education are required to ensure that customers learn 
correct irrigation practices, which in turn maximizes savings.   

Landscape maintenance costs decreased with the conversion of turf to water-
efficient landscaping.  Other studies in the western United States show maintenance 
costs declining by approximately one third for residents who converted 60 percent 
or more of their landscaping from turf to waterwise landscape.  

Central Puget Sound Region Application: 

To determine the amount of savings and unit cost per million gallons of water in the 
central Puget Sound Region, the Demand Model was used to determine the increase 
in demand for water from 2010 to 2060.  The assumptions in this analysis include: 

• Demand Model running under baseline conditions to determine the 
number of single-family homes projected for the region and their water 
demand. 

• By 2060, all single-family homes in the region will have natural 
landscaping that will require no outside water after 2 years of re-planting. 

• 35 percent of the total demand determined in the model is for irrigation. 
• The average lot size in the region is 6,000 square feet. 
• 30 percent of the average lot size is impervious surface. 
• The average cost is $80 per 100 square feet. 

The results of the analysis show: 

Savings 

Total annual average water savings for the region is estimated at 5.0 million gallons 
per day (mgd) for retrofitted homes and 7.5 mgd for new single-family homes. 

Unit cost 

Unit cost for implementing the natural landscaping measure is equal to $27,138 per 
million gallons for retrofitted homes and $4,855per million gallons for new single-
family homes. 

Capital Cost 

The capital cost is estimated at $682 million for retrofitted homes and $184 million 
for new single-family homes. 

Annual O&M Cost 

No major annual Operation and maintenance (O&M) costs are expected for the local 
utility to operate this green project. 
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Supply Reliability  

The SNWA study shows that natural landscaping measures can reliably and 
consistently save water.  Water use among program participants tended to drop 
immediately upon conversion from turf to natural waterwise landscaping, with no 
reduction in savings observed over time. Other benefits associated with waterwise 
landscapes include continued viability of landscaping in a drought. 

Water Quality 

There are no adverse water quality issues associated with this program. 

Environmental  

This program produces only positive environmental impacts because no new 
facilities are required and more water is left for the natural environment.  Additional 
benefits include reduced water bills for the waterwise practitioner and reductions in 
the amount of energy and other resources expended by a water utility to obtain, 
treat, and distribute water.  

Implementation  

This program could be legislated for all new single-family construction.  There might 
be opposition from nursery and landscaping associations, developers and/or the 
public. 
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Supply Project Fact Sheet 

Project Name: Rainwater Collection (G–3) 

Project Type: Conservation 

Project Sponsor: None – Developed by Consultant 

Project Overview: 

Rainwater collection (also known as rainwater harvesting) is a conservation effort 
that collects and stores rainwater for non-potable (non-drinkable) purposes such as 
irrigating lawns, washing cars, or flushing toilets. Collection is usually from 
rooftops, and storage in catchment tanks.  

Rainwater collection systems can range from a simple barrel at the bottom of a 
downspout to multiple tanks with pumps and controls, as shown on Figure 1. For 
this nominated rainwater collection project, two areas and methods of rainwater 
collection were evaluated: 1)  irrigating municipal golf courses with potable supply 
by collecting rainwater runoff with a drainage collection system, and 2) collecting 
and storing rainwater via rooftops from commercial and multi-family structures for 
irrigation purposes. 

Representative Case 
Studies: 

Representative case studies CDM 
reviewed and utilized for application 
to the central Puget Sound Area for 
this green project included: 

• Seattle Public Utilities 
(SPU) Wastewater 
Reclamation and Rainwater 
Harvesting Study (SPU, 
2003)  

• Pierce County Low Impact 
Development Study, 2001 

• The Hydrologic Impact of Rainwater Catchment Systems on the 
Groundwater of the San Juan Islands (Mayo, 2004) 

Central Puget Sound Region Application: 

Available consumption data for regional golf courses on municipal water supply, 
geographical information system land use information, and the Water Forum 
Demand Model water use factor for multi-family and commercial outdoor irrigation 
were used to determine regional water savings using rainwater collection methods.  

Figure 1 Rainwater Collection System
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The first analysis scenario assumed the conversion of all municipal golf courses in 
the region using rainwater collection in replacement of potable water to irrigate. 
The seasonal water savings yield for this scenario equates to 0.6 million gallons per 
day (mgd) for the region, or 0.3 mgd on an annual average basis.   

The second analysis scenario assumed commercial and multi-family homes, located 
in 13 utility areas that border the Puget Sound and built between 2010 and 2060, 
will have rainwater roof collection systems.  The reason for the specified area is 
that multi-family and commercial areas capturing rainwater near the Puget Sound 
would have greater chances for permitting from the state because the capture 
occurs predominantly downstream of other existing beneficial uses, such as local 
freshwater uses for fish and wildlife habitat.  The seasonal water savings yield for 
this scenario equates to 6.7 mgd, or 2.8 mgd on an annual average basis. 

Savings 

The seasonal water savings yield for the golf courses equates to 0.6 mgd for the 
region, or 0.2 mgd on an average annual basis.  Seasonal water savings yield for 
the commercial and multi-family homes equates to 6.7 mgd, or 2.7 mgd on an 
average annual basis. 

Unit Cost 

Unit cost for all golf courses will be $13,602 per mgd seasonally, which averages to 
$33,176 per mgd annually.  Multi-family and commercial unit costs will be 
$4,336per mgd seasonally, which averages to $10,576 per mgd annually.  

Capital Cost 

The capital costs to implement a rainwater collection program and achieve the yield 
in water savings presented above is estimated to be $37.7 million for the golf 
course conversion and $143.9 million for the new commercial and multi-family 
rainwater collection along the Puget Sound corridor.   

Annual O&M Cost 

The annual operation and maintenance cost is estimated at $200,000 for each 
scenario. 

Supply Reliability 

This supply is not affected by emergency disruptions, but could be impacted by 
changes in annual rainfall, especially droughts.   

Water Quality  

Initial water quality would be high; however, it has the potential to degrade as the 
rainwater runs across rooftops and/or pavement, picking up various metallic and 
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organic stormwater pollutants that not only can directly impact the water quality, 
but initiate and sustain microbial growth in the storage vessel.  Despite these water 
quality concerns, the primary objective of the rainwater collection project is to allow 
individual sites to use collected rainwater for non-potable irrigation.  The individual, 
self-sustaining sites would not be connected to a distribution system and therefore 
compatibility issues are non-existent. 

Environmental  

Rainwater harvesting is effective in reducing stormwater runoff pollution. When rain 
falls, it is clean, but it immediately picks up pollutants from rooftops and pavement. 
This pollution is carried into storm drains and then into streams. Some U.S. cities 
encourage on-site rainwater collection for developments by reducing stormwater 
management fees if stormwater runoff is reduced and safely retained onsite. Some 
cities, such as the City of Portland, will pay an incentive for disconnecting 
residential downspouts from storm sewers in some areas. 

Implementation  

Full-scale implementation would likely necessitate a code change to require 
commercial and multi-family construction to incorporate rainfall collection systems.  
Currently, a state water right permit is required to collect and use captured rainfall 
over 5,000 gallons per day.  However, the state is currently evaluating the water 
right regulations to determine if some exceptions may apply to certain areas where 
rainwater collection would not have an impact on existing beneficial uses or senior 
water rights.     
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Supply Project Fact Sheet 

Project Name: Dual Plumbing (G–4) 

Project Type: Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant 

Project Overview: 

Indoor dual plumbing involves two sets of water lines, one delivering potable water 
for human consumption and the other providing reclaimed water for non-
consumptive uses such as toilet and urinal flushing and cooling towers in high rise 
buildings. In the United States, dual plumbing for toilet and urinal flushing has 
found application in commercial buildings, public facilities, universities, jails, and 
more recently in residential high rises. In some other countries use is more 
widespread – in Australia, for example, three very large residential developments 
feature reclaimed water supplied to single-family residences for indoor toilet 
flushing and for outdoor use including hose bibs, with thousands of additional new 
residences with dual plumbing to be constructed in the near future.  Dual plumbing 
in Australia can also include hookups for washing machines. 

Regulations governing reclaimed water use indoors vary by state and continue to 
evolve.  The greatest regulatory concern relates to the potential for cross-
connections between the potable and reclaimed water plumbing systems, and the 
risk of pathogen contamination of the potable supply attendant in cross-
connections. Previous uses of dual plumbing have for that reason been limited to 
apartments and other non-residential uses where the potential for cross-
connections is limited by owner-controlled maintenance of plumbing systems.  
However, driven by recent technological advances in primary wastewater treatment 
and resulting improvements in reclaimed water quality, regulatory agency concerns 
regarding dual plumbing systems are easing.  The decision by the State of 
California to allow dual plumbing installations in condominiums as of January 1, 
2008 is recent evidence of a changing regulatory perspective.   

Representative Case Studies: 

Australia’s Rouse Hill development, a new residential precinct of Sydney that will 
house 300,000 people at buildout, has from its inception provided dual water 
supplies to every house.  Some 16,000 single-family residences in the development 
now have dual plumbing for toilet flushing and outdoor irrigation. 

The Pimpama and Coomera suburbs located south of Brisbane on Australia’s Gold 
Coast are experiencing very fast growth – the current population of 15,000 people 
is expected to increase to 120,000 by 2056 – generating tremendous pressure on 
existing water sources and on the ecologically sensitive waters that must receive 
the resulting wastewater discharges.  To address both issues, new development will 
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be required to have three water systems for residential use: drinking water, rain 
water, and reclaimed water.  The dual plumbing will provide reclaimed water for 
toilet flushing. Additionally, rainwater tanks will serve bathrooms, laundries, and 
hot water systems. Drinking water will be plumbed only to kitchens.  Gold Coast 
Water, the local water provider, has launched an extensive educational campaign 
for plumbers in the region to facilitate implementation of these substantial 
departures from current practice. 

The first urban residential high rise building in the U.S. to attain a LEED gold level 
certification, New York’s Solaire Apartments, is dual-plumbed and uses reclaimed 
wastewater for the building’s cooling towers, toilet flushing, and irrigation.  
Completed in 2003, the building contains the first onsite wastewater treatment 
system in a multi-family building in America.   

For the Rouse Hill development in Australia, potable water savings have been 
approximately 35 percent since the wastewater treatment plant supplying the non-
potable water was first commissioned in 2001. In summer months, demand 
commonly outstrips supply, resulting in the need to add potable water to the 
system.  On average, 15 percent of the non-potable supply is potable drinking 
water.  

All new developments in Australia’s Pimpama and Coomera suburbs are proposed to 
be dual-plumbed; resulting potable water demand reductions of up to 84 percent 
are anticipated. 

At New York’s Solaire Apartments, potable water demand is 50 percent less than for 
a comparable single-plumbed 250-unit apartment building. 

Central Puget Sound Region Application: 

To determine the amount of savings and unit cost per million gallons of water in the 
central Puget Sound Region with dual plumbing projects, the Water Forum utilized 
the Demand Model and GIS data processing to determine the increase in demand 
for water from 2010 to 2060 for new multi-family and non-residential customers 
within a 2-mile radius of regional sewage treatment facilities and within a 1-mile 
radius along their trunk line corridors.  Both facilities and trunk lines are based on 
actual site locations, but the dual plumbing is currently not sponsored by the local 
agency that owns and operates them, therefore the names of these facilities are not 
provided.  However, it is important to point out that geographically they are located 
in the north and south portions of the central Puget Sound study area.  

The assumptions in this analysis include: 

• Dual plumbing will eliminate outdoor water use for multi-family and 
commercial purposes, sanitary use for commercial facilities, and process 
water for industrial purposes. 
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• Costs for multifamily are based on $9,841 per site (customer cost plus 
water main) (LOTT study). 

• Costs for commercial and industrial are based on $21,445 per site 
(customer cost plus water main) (LOTT study). 

• There are 10 multi-family households for every one multi-family site 
(based on Seattle Public Utilities). 

• There are 38 industrial employees for every one industrial site (U.S. 
County Business Patterns). 

• There are 15 commercial employees for every one commercial site (U.S. 
County Business Patterns). 

• At least 30 percent of the average lot size is impervious surface. 
• The average cost is $80 per 100 square-feet. 

 Calculations for Existing North System Reclaimed Treatment Plant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Purveyor Multi-Family 
Households

Commercial/    
Institutional 
Employment

Industrial 
Employment Total Employment

Alderwood 612 406 -13 393
Bothell 1,412 3,702 -410 3,292
Cross Valley 39 3,772 540 4,312
Lake Forest Park 33 54 0 54
Mountlake Terrace 37 5 0 5
Northshore 879 1,389 84 1,474
Redmond 146 2,166 -775 1,391
Shoreline 323 285 1 287
Woodinville 1,883 10,069 -301 9,769

Total 5,364 21,850 625 20,977

Outdoor MF Use (gal/unit/day) 15
Commercial Sanitary Use (gal/empl/day) 15
Commercial Outdoor Use (gal/empl/day) 10
Industrial Process (gal/empl/day) 30

Ramp Up Savings from Dual Plumbing MF Commercial Industrial Total
2010 0 0 0 -                          
2020 26,822          182,080           6,245           215,147                  
2030 53,645          364,159           12,490         430,294                  
2040 80,467          546,239           18,735         645,441                  
2050 107,290        728,318           24,980         860,588                  
2060 134,112        910,398           31,225         1,075,735               

# of sites 894 2,428 27

Distribution Capital Cost
MF 9,841$          $/unit

Commercial 21,450$        $/unit

Cummulative Costs by 2060
MF Commercial Industrial

South Reclaimed 
Water Conveyance 

(Phase I)

West Reclaimed 
Water Conveyance 

(Phases I & II)
Total

Capital Costs ($ millions) 8.80$            52.07$             0.35$           1.27$                      1.03$                      64$         
O&M Costs ($ millions/yr) in 2060 0.62$            3.65$               0.02$           0.03$                      0.03$                      4$           

MF costs based on $9841 per unit (Customer cost plus water main)(LOTT study reference)
Commercial/Industrial cost based on $21450 per customer (Customer cost plus water main)(LOTT study reference)
Assumes 1 customer for every 38 industrial employees; and 1 customer for every 15 commercial employees (2004 US. County Business Patterns).

O&M costs assume pumping/electrical costs to distribute reclaimed water up to 100 ft elevation.

Existing Reclaimed Water Treatment Phase I
Includes the cost of construction plus allied costs of both major pipeline segments (West and South) is budgeted at $26 million.
The cost of the South segment only is $11.9 million for 7 mgd.  The cost of placing a reclaimed water line in the effluent tunnel
(prior to reclaimed water availability for the West Segment) is an additional $14.1 million, for a total of $26 million for phase I.

Reclaimed Water Treatment Phase II
Phase II adds pumping and other facilites to bring reclaimed water to customers along the West segment increasing supply to 21 mgd.
It is estimated to be around $13 million.

Conveyance capital cost based on south & west segment cost estimate from March 2006 Reclaimed Water Backbone Project Table 4 summarized below 
and pro-rated to ratio of identified demand to treated capacity

Demographics for potential Dual Plumbing Installation within 2 mile radius of existing reclaimed water 
treatment plant and 1/2 mile radius from treated water conveyance lines

Gallons per Day

Increase from 2010 to 2040
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Calculations for New South System Reclaimed Treatment Plant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the analysis are described as follows: 

Purveyor Multi-Family 
Households

Commercial/Inst
itutional 

Employment

Industrial 
Employment

Total 
Employment

Algona 3,379 10,183 -1,945 8,238
Auburn (King) 1,283 37,440 -2,262 35,178
Highline 1,611 806 0 806
Kent 3,329 70,523 -6,572 63,951
King County W.D. 125 10,475 28,700 -40 28,660
King County W.D. 20 5,430 28,971 -262 28,709
Lakehaven 683 4,790 -119 4,671
Pacific (King) 2,735 4,977 319 5,297
Renton 11,944 110,704 -8,142 102,562
Seattle 8,533 51,514 -2,206 49,308
Skyway 4,254 8,744 -2,604 6,140
Soos Creek 2,061 6,514 -2 6,512
Tukwila 7,454 98,532 -8,349 90,183

Total 63,170 462,398 319 430,214

Outdoor MF Use (gal/unit/day) 15
Commercial Sanitary Use (gal/empl/day) 15
Commercial Outdoor Use (gal/empl/day) 10
Industrial Process (gal/empl/day) 30

Ramp Up Savings from Dual Plumbing MF Commercial Industrial Total
2010 0 0 0 -                  
2020 189,510        2,311,992        1,915           2,503,418       
2030 379,020        4,623,984        3,831           5,006,835       
2040 568,530        6,935,976        5,746           7,510,253       
2050 758,040        9,247,969        7,662           10,013,671     
2060 947,550        11,559,961      9,577           12,517,088     

# of sites 6,317 30,827 8

Distribution Capital Cost                MF 9,841$          $/unit
Commercial 21,450$        $/unit

Treatment Capital Cost 1.72$           M$/mgd
12.5              mgd 21.5$          million

16" Trunk Main Capital Cost 158.00$        $/ft
24.0              miles 20.0$           million

Cummulative Costs by 2060 MF Commercial Industrial
Trtm't Capital 

Cost

16" Trunk 
Main Capital 

Cost Total
Capital Costs ($ millions) 62$               661$                0.1$             21.5$              20.0$           765$        
O&M Costs ($ millions/yr) in 2060 4$                 46$                  0$                2$                   1$                54$          

MF costs based on $9841 per unit (customer cost plus water main)(LOTT study reference)
Commercial/Industrial cost based on $21,450 per customer (customer cost plus water main)(LOTT study reference)
Capital Costs derived from Case Studies in Reclaimed Water Use Washington State Department of Ecology  
http://www.piercecountywa.org/pc/abtus/ourorg/pwu/sewe Treatment plant   
Brown & Caldwell, Technocal memorandum working draft, preliminary analysis of Reclaimed water option in the Green River Valley, August , 2007. 
Cupps, K and Morris. E, WSDOE, Case studies in Reclaimed water use creating new water supplies across washintong State, June 2005.
O&M costs assume pumping/electrical costs to distribute reclaimed water up to 100 ft elevation.
Assumes 1 customer for every 38 industrial employees; and 1 customer for every 15 commercial employees (2004 US. County Business Patterns).
Assumes a unit price for 16-inch ductile iron pipe for conveyance in an urban area = $  158/lineal ft (Steve Thoreson - CDM cost estimator) 
Assumed: 8' Depth, Pipe Bedding, Native Backfill, No Asphalt Sawing, or removal

Demographics for potential Dual Plumbing Installation within 2 mile radius of the South Plant and 
1/2 mile radius from treated water conveyance lines

Increase from 2010 to 2060

Gallons per Day
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Savings  

The average annual supply from the northern trunk lines is expected to reach 0.8 
mgd, while the south system trunk lines should produce 9.1 mgd on an average 
annual basis, and seasonal supply yields will be 1.1 and 12.5 mgd, respectively. 

Unit Cost 

The unit cost of the north trunk lines is estimated to be $21,543 per million gallons 
during the peak season, which averages $29,622 per million gallons annually.  Unit 
costs for the south system are expected to be $24,017 per million gallons during 
peak season use and $33,023 per million gallons annually. 

Capital Cost 

Capital costs are expected to be $64 million for the north trunk lines and $765 
million for the south system lines. 

Annual O&M Cost 

Annual operation and maintenance (O&M) costs related to this project are 
anticipated to be $4 million for the north system and $54 million for the south 
system. 

Supply Reliability  

Raw sewage may not be highly reliable in summer months, when demand may 
commonly exceed supply.  During summer months, water may need to be added 
back to sewage streams for conveyance if too much is removed in the recycling 
process. 

Water Quality  

The greatest water quality concern is the potential for accidental cross connections 
between the potable and reclaimed water systems.  Cross connections could 
introduce pathogens to the drinking water system.  To avoid this, public education 
(and specifically education of local plumbers) may be necessary. 

Environmental  

There are currently no identified environmental mitigation actions required.  There 
is a potential for decreased sewage flows due to water recycling to result in more 
concentrated point-source pollution at outflows.  Additional energy use may be 
necessary to pump reclaimed water to the identified sites.  This additional energy 
may be offset by decreased demand for drinking water, which would also need to 
be pumped from a similar location.  Use of reclaimed water in dual plumbing 
systems will provide many additional benefits, including reduction of demand for 
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potable water, reduced impacts associated with water supply expansion and 
treatment plant expansion, and more water for the natural environment.  

Implementation  

Studies have shown significant opposition to dual plumbing systems in single-family 
homes.  Significant public education programs, including education of plumbers, 
would be necessary for implementation.  Additionally, this program will require code 
changes and/or other legislation in cooperation with local wastewater and drinking 
water providers and planning authorities. 
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Figure 1 Portland Water Bureau Smart 
Irrigation System 

Supply Project Fact Sheet 

Project Name:  Smart Irrigation (G–5) 

Project Type:       Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant 

Project Overview: 

Smart irrigation controllers control the application of water by outdoor irrigation 
systems based on local weather conditions. Also called evapotranspiration (ET) 
controllers, the devices reduce water use by adjusting watering times on a daily 
basis to reflect actual weather data, including evapotranspiration, soil moisture, 

precipitation, and other factors.  In 
addition to controlling evapotranspiration, 
smart irrigation controllers reduce dry 
weather runoff associated with over-
watering. A schematic of a smart irrigation 
system currently used by the Portland 
Water Bureau is shown on Figure 1. 

Representative Case Studies: 

Irvine Ranch Water District (IRWD) and 
the Municipal Water District of Orange 
County (MWDOC), both located in 

southern California, have conducted extensive research on water savings attributed 
to their smart irrigation controllers.  The Districts’ studies and others conducted by 
the U.S. Bureau of Reclamation were used to estimate savings associated with 
installation of smart irrigation controllers for both single-family residential and large 
landscape users. These savings are reported in terms of gallons per day (gpd), 
gallons per year, and percent of total water saved.   

Water savings attributed to smart irrigation systems vary based on geographic 
location, land use, and local landscaping. For large landscape users, the percentage 
of total water saved is the most meaningful measure of savings because large 
landscaped areas can vary dramatically in size.  

The referenced studies indicated that the single-family residents with smart 
irrigation controllers saved approximately 41 gpd per residence, or an average 
14,965 gallons per year per residence.  This equates to a savings of approximately 
8 percent of total water use for a typical household in the study area, and a 
reduction of approximately 18 percent in estimated landscape water use.  Most 
residential savings occurred in the fall and summer months.  
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Large landscape users included users with dedicated landscape meters, such as 
parks, street medians, homeowners’ associations, multi-family residential landscape 
areas, and commercial/industrial businesses.  Savings for these large landscape 
users ranged from 545 to 601 gpd per user, or 198,925 to 219,365 gallons per 
year.  The studies showed these users typically experienced a 16 percent savings in 
water use by installing smart irrigation controllers.   

Controllers are designed either as retrofits to replace existing automatic irrigation 
controllers or as new controllers for new landscaping.  Costs varied depending on 
the designed use. Typical single-family residential controllers in the study ranged in 
price from $315 to $2,399, depending on the system and options selected.  Costs 
for controllers for large landscapes varied substantially based upon irrigation 
system requirements, and were largely a function of the number of irrigation valves 
in the system – the greater the number of valves, the greater the number of 
controllers required to operate the system.  Cost of installation varied based on the 
selected installer and for that reason was not included in the controller price range.   

The IRWD study indicated that professional installation is advisable to assure 
correct setup of the controller for local weather conditions, including precipitation. 
Controllers receive data from local evapotranspiration stations via various 
methodologies, including the internet, satellites, and local stations installed at the 
point of application as a part of the controller.  Monthly subscription fees are 
required for internet and satellite updates.  Most manufacturers provide the service 
for free the first year.  Stations installed as part of the controller do not require 
subscription fees.   

Many water agencies offer rebates to customers who install smart irrigation 
controllers. In the IRWD service area, rebates for single-family residential 
customers are currently (February 2008) $60 per activated valve.  For large 
landscape users, rebates are $750 per irrigated acre.  Depending on installation 
charges and the cost of the controller selected, the rebates may potentially offset 
the entire cost of the controller and installation. 

Central Puget Sound Region Application: 

To determine the amount of savings and unit cost per million gallons of water in the 
central Puget Sound Region by implementing region-wide use of smart irrigation 
devices, the Demand Model was used to determine the increase in demand for 
water from 2010 to 2060 for single-family, multi-family, and non-residential sites in 
the region. The assumptions in this analysis include: 

• By 2060, 50 percent of single-family homes and multi-family complexes 
will have devices and 75 percent of non-residential sites will have devices. 

• Water savings are 8 percent for single-family, 10 percent for multi-family, 
and 16 percent for non-residential (Municipal Water District of Orange 
County, CA study). 
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• Costs are $300 for single-family, $900 for multi-family, and $2,000 for 
non-residential. 

• Each multi-family site includes 10 multi-family units.  
• Each non-residential site includes18 non-residential employees.  

Calculating this information with these assumptions to 2060 for the region, 774,000 
single-family homes will have devices, 52,000 multi-family sites will have devices, 
and 140,000 non-residential sites will have devices. 

Water savings and estimated costs from this analysis are provided in the following 
paragraphs. 

Savings 

The estimated average annual savings from smart irrigation is 2.6 million gallons 
per day (mgd); however, this savings is highly seasonal, with seasonal savings as 
high as 6.3 mgd during the growing seasons. 

Unit cost 

The estimated annual unit cost from smart irrigation is $43,152 per million gallons 
and the seasonal unit cost is $17,692 per million gallons. 

Capital Cost 

The estimated capital cost to implement the smart irrigation program is estimated 
to be $560 million. 

Annual O&M Cost 

The estimated annual operations and maintenance (O&M) cost for smart irrigation 
is expected to be negligible. 

Supply Reliability  

The study conducted by IRWD and MWDOC found that water savings experienced in 
the first year of controller installation are maintained without significant reduction 
in subsequent years. 

Water Quality  

As a conservation measure, there are no adverse water quality issues associated 
with this program.   

Environmental  

Minimal additional energy usage will be necessary for the irrigation control systems 
based on systems chosen and size.  Benefits from this program include reduced dry 
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weather runoff associated with overwatering and reduced leaching of nitrate and 
other pollutants from fertilizers. 

Implementation (water right permits secured; public/political support; 
legal/institutional obstacles; project status) 

To encourage participation, many water agencies provide rebates and other 
incentives for installing smart irrigation systems.  No legal or institutional obstacles 
have been identified. 
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Figure 1 Typical Greywater Reuse 
System 

Supply Project Fact Sheet 

Project Name:  Greywater (G–6) 

Project Type:  Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant  

Project Overview: 

Greywater is wastewater from bathtubs, showers, bathroom sinks, and washing 
machines. Greywater makes up the largest portion of wastewater from a home. 
Reusing the treated greywater saves the reused amount of potable water for other 
purposes. A general schematic of a typical greywater reuse system is shown on 
Figure 1.  

It is important to realize that greywater 
can contain harmful bacteria, viruses, and 
chemicals that pose a risk to public health 
and the environment if mishandled. 
Greywater treatment may be achieved 
through an on-site sewage system or 
public sewer.  

While several greywater options are 
available, subsurface residential irrigation 
appears to have the greatest potential. 
This is best performed by using subsurface 
drip irrigation to reduce health risks. 
Greywater reuse offers potential financial 
advantages to regional sewage treatment 
facilities. Their capital and operational 
expenditures may decrease because 
greywater reuse diminishes sewer flows, 
thereby lessening the need to expand such 
facilities.  

Representative Case Studies: 

The following table summarizes examples of greywater case studies. 
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Location Site Category Total Water Savings Total Capital Cost[1] 

City of Santa Barbara, CA Single-family residential 
house 

Approximately 190,740 gallons 
for a greywater system with 
estimated life of 20 years 

$1,131 

East Bay Municipal Utility 
District’s Service Area, CA 

Single-family residential 
house 

Approximately 446,200 gallons 
for a greywater system with 
estimated life of 15 years 

$5,400 

City of Tucson, AZ Experimental residential 
facility 

Approximately 31 percent $4,000 

[1] Not including operating and maintenance cost. 

Sources:  

Washington State Department of Health 

http://oasisdesign.net/greywater/SBebmudGWstudy.htm 

http://ag.arizona.edu/AZWATER/arroyo/071rain.html 

Central Puget Sound Region Application: 

Based on information collected to date, it seems there is currently no greywater 
practice in Washington State. Although greywater was included in some areas as a 
potential practice to conserve water for planning purposes, it is still not 
implemented (primarily because of the high cost of re-plumbing current houses. 
Greywater systems are usually cheaper and easier to install during construction of a 
new home, thus making greywater reuse still a potential water conservation option 
for future new developments in the central Puget Sound Region. 

Savings  

Total water savings for the region is estimated at 12.2 million gallons per day 
(mgd) seasonally, which equates to an average annual savings of 5 mgd. 

Unit Cost 

Unit cost for implementation is expected to be $3,312 per million gallons 
seasonally, which equals $8,078 per million gallons annually. 

Capital Cost 

The total capital cost for this project is estimated at $203 million. 

 



W-86 
2009 Regional Water Supply Outlook 

Annual O&M Cost 

Annual operations and maintenance (O&M) costs are expected to be negligible. 

Supply Reliability 

Future availability is not impacted by long-term climate change.  No agreements 
are needed to access sources.  The amount of water savings depends on 
homeowners’ water use behavior; homeowners would consider greywater reuse if 
there is an attractive incentive from public agencies.  Periodic inspection is essential 
for the system to work properly.   

Greywater systems could be disrupted by power outages during the wastewater 
treatment process, and a backup power supply may be needed. Because source and 
greywater reuse are at the same location (residential area), access to the source is 
secured.   

Water Quality  

Greywater is not desirable to blend with other higher quality sources.  This project 
would require separate piping and cross-connection/contamination controls. 

Environmental  

Environmental impacts from the greywater system installation and operation are 
negligible, energy consumption is minimal, and no mitigation is required.  
Greywater reuse could reduce the necessity to extract additional water resources, 
thus providing environmental benefits. 

Implementation  

For homeowners, there is no need to obtain permits regarding the source of water 
delivered to a house; however, they will need greywater use permits from local (or 
state) jurisdictions.  The public is supportive since greywater reuse would promote 
water conservation.  The public would accept this option more readily if incentives 
were attractive (e.g., financial subsidies and easy-to-follow processes to meet 
necessary institutional requirements).   

There would be no land and transmission obstacles since the project participant is 
the homeowner and the project site is in the same location.  The installation of a 
greywater system for an existing house could be completed in a couple of days or 
weeks, depending on the conditions of the house and landscape. Installation at a 
new development would be part of the construction. 
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Supply Project Fact Sheet 

Project Name:  Rate Structure (G-7) 

Project Type:  Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant 

Project Overview: 

Water consumers respond to the price of water to decide the amount of water that 
they can afford to use. Higher water rates generally lead to lower water 
consumption. Creating fair water rates can promote water use efficiency by 
charging customers based on the water they use and the impact their use has on 
the water system.   

Conservation-oriented rate structures that charge for the amount of water used, 
and charge a higher rate for consumption above a certain level (or during a certain 
period of time), encourage customers to use water more efficiently. Developing a 
rate structure must take into account revenue considerations in order to operate 
the water utility in a fiscally sound manner. Although conservation-oriented rate 
structures are an important step in managing water use, they are most effective 
when they are part of a comprehensive package that includes multiple conservation 
measures. Consumers’ involvement and education about the rate structure are 
critical to successfully conserve water use. 

In general, a rate structure consists of two major elements:  

• Fixed base service charge: this element reflects the true costs of 
delivering water and a minimum use charge. The true costs of delivering 
water include current operating costs, the costs associated with over-
sizing the system to meet maximum daily demand, and the costs of 
developing future sources of water. 

• Consumption charge: this element encourages to use water efficiently and 
generally include two type of rates:  

o Increasing block (inverted block) or tiered rates: this type of rate has 
a per-unit charge that increases as water consumption increases. 

o Seasonal rates: this type of rate includes an additional charge for 
water use above a certain threshold during months when system 
demand is highest. 

In addition to the general rate elements described above, some less frequently 
used rate factor (i.e.,, rates for drought periods use) could be considered as part of 
a rate structure as well.  
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Representative Case Studies: 

The following table summarizes examples of rate structures implemented in 
Washington State. 

Consumption Charge[2] Other Charge Water Purveyors Fixed Base Service 
Charge[1] 

Increasing Block 
Rates 

Seasonal Rates Drought Rates 

City of Colville √ √   

Town of Friday Harbor √ √ √ √ 

City of Tumwater √ √   

 

√: Implemented.  

[1]: The rates are generally categorized based on the meter sizes, indoor uses, and outdoor uses. 

[2]: The rates are generally categorized based on the consumer clarification (e.g., single-family, multi-family, commercial uses, and industrial 
uses). 

Central Puget Sound Region Application: 

Consumption Charge[2] Water Purveyors Fixed Base Service Charge[1] 

Increasing Block Rates Seasonal Rates 

City of Bellevue √ √ √ 

City of Buckley √ √ √ 

City of Kent √ √ √ 

City of Tacoma √ √ √ 

Woodinville Water District √ √  

 

√: Implemented.  

[1]: The rates are generally categorized based on the meter sizes, indoor uses, and outdoor uses. 

[2]: The rates are generally categorized based on the consumer clarification (e.g., single-family, multi-family, commercial uses, and industrial 
uses). 

Yield and Costs:  

The supply yield savings from rate structuring are highly variable among utilities 
and cannot be quantified for a region.  Because rate structuring provides a 
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monetary incentive for customers to use less water, they are likely to employ some 
of the other conservation efforts nominated and described as green projects for the 
central Puget Sound Region.  Reliability of water supply savings from rate 
structuring should remain high as long as rates are kept in line with the economy 
and typical consumer income levels. 

Supply Reliability 

Not applicable. 

Water Quality  

Not applicable. 

Environmental  

Water consumers could conserve water use if a well-developed rate structure 
discourages them to use water. This would create environment benefits and save 
energy for treating and delivering water. 

Implementation  

Public and political arenas would be supportive if the rate structure is adequately 
developed and the process is transparent.  A rate structure could be ready to 
implement in a short timeframe if the public and political arenas are well informed 
and willing to accept it. 
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Supply Project Fact Sheet 

Project Name: Reductions in Unaccounted-for Water 
(G-8) 

Project Type:  Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant 

Project Overview: 

In practice, unaccounted-for water has multiple definitions through various 
languages and statutes of water providers and regulatory requirements. In general, 
unaccounted-for water means water loss caused by leaks, evaporation, unmetered 
uses, water theft, or reservoir overflow. It excludes water used for system flushing, 
fire protection, and other designated uses that can be estimated.  

Reducing system loss may improve operational efficiency, lower system costs, and 
reduce cross-connection liability. Generally, 10 percent or less in total water use is 
the recommended standard for unaccounted-for water in a water distribution 
system. To control the water loss for water conservation, water providers could 
implement various methods (such as metering enforcement, leak detection and 
repair, pressure management, system audits, and reducing meter error) to keep 
their water systems loss to a reasonable minimal level.  

Representative Case Studies: 

The following table summarizes examples of water loss control actions for water 
conservation. 
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Location Water Loss Control Actions Change of Water Loss 
Cost of Water 
Loss Control 

Strategy 

Outside Washington Sate[1] 

Westchester, NY 
Leak detection 
(1975-1980) 

Reduction of  about 8,482 acre-
feet per year $28 per acre-foot 

York Region, 
Ontario, Canada Pressure management Reduction of  about 1,763 acre-

feet per year $136 per acre-foot 

Gold Coast Water, 
Australia District metered areas and pressure management Reduction of  about 3.3 liter per 

connection per hour $184,500 

Halifax, Nova 
Scotia, Canada District metered areas and pressure management Reduction of  about 186 acre-feet 

per year $180,750 

Inside Washington State 

City of Auburn[2] Leak detection and repair, metering hydrant use, and 
fixing breaks 

Reduction of  about 14,191,200 
gallons in 2007 n/a 

City of Richland[3] 
Water main replacement program, water meter 

replacement program, and a growing public awareness 
of water conservation 

Water loss in the following three 
years: 

• 2004: 589.134 million gallon 
(or 10.249%) 

• 2005: 484.077 million gallon 
(or 8.799%) 

• 2006: 527.944 million gallon 
(or 9.964%) 

n/a 

City of Sequim[4] New meter installation, installation of new pressure 
reducing valves, isolation valves, and new water mains 

Change from 252,214 gpd 
(31.3%) in 1998 to 68,456 gpd 

(9%) in 2004 
n/a 

 

Sources:  

[1] California Urban Water Conservation Council, Draft Revision 6, BMP Costs & Savings Study, July 2007 
(http://www.cuwcc.org/technical/bmp03/BMP03-Excerpt-Costs-Saving-Study-v6-July-2007.pdf). 

[2] City of Auburn, Annual Water Use Efficiency Performance Report 
(http://www.auburnwa.gov/_media/docs/Water_Use_Efficiency_Report_2007.pdf). 

[3] City of Richland, 2006 Annual Water Conservation Summary Report 
(http://www.ci.richland.wa.us/RICHLAND/Utilities/docs/1/docs/Water%20Report.pdf?CFID=124743&CFTOKEN=13230895). 

[4] City of Sequim, City Water System Improvement: Water Line Leak Detection 
(http://www.ci.sequim.wa.us/pubworks/WaterUnaccountedLoss.pdf). 
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Central Puget Sound Region Application: 

Yield and Costs:  

This green project is a structural improvement to existing infrastructure.  
Quantifying water savings in terms of a yield and cost for the central Puget Sound 
Region is difficult due to the high variability in the types of unaccounted-for water 
and system size.  In general, a utility’s water savings will be from 5 to 10 percent 
of the total system capacity for an aggressive and effective unaccounted-for water 
reduction program.  

Supply Reliability 

This project is not subject to climate change, term-limited agreements, or water 
use behavior changes.  It requires updated technology and appropriate 
maintenance to maintain effectiveness.  Supply savings would not be impacted by 
hydrological conditions. 

Water Quality  

Source water quality varies depending on the locations where water loss control 
actions are applied. 

Environmental  

Energy is required to implement water loss control actions. No potential 
contamination to existing conditions would occur unless water loss control actions 
need to alter the existing landscape. 

Implementation  

There are minimal or no federal (or local) permits needed to implement water loss 
control actions.  This measure would be supported by both public and political 
arenas if the water conservation concept is well communicated.  There are minimal 
or no institutional barriers to implementation.  Most existing infrastructure is in 
place to implement water loss control actions. 

References 

WA DOH docs 

Water Use Efficiency Subcommittee Report, A Report to the Washington State 
Department of Health, Office of Drinking Water, April 2005. 

CA, DWR, http://www.owue.water.ca.gov/docs/WCN-winter05.pdf 

CA, CUWCC, http://www.cuwcc.org/technical/bmp03/BMP03-Excerpt-Costs-Saving-
Study-v6-July-2007.pdf
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Supply Project Fact Sheet 

Project Name: Outdoor Water Restrictions (G-9) 

Project Type: Conservation/Resource Optimization 

Project Sponsor: None – Developed by the Consultant 

Project Overview: 

Outdoor water restrictions have historically been used by water purveyors 
throughout the United States at various times to regulate water consumption.  
Outdoor water restrictions are typically invoked in response to a specific trigger, 
such as the need to limit demand pressure on the water infrastructure by reducing 
peaking factors and required storage capacities, or in response to supply limitations 
such as those caused by drought.  

Outdoor water restrictions during droughts are commonly staged, depending on 
supply conditions. The first stage usually calls for voluntary compliance, the second 
stage requires it, and subsequent stages either require further reductions in 
outdoor watering or ban it outright.  Complete bans on outdoor watering usually 
occur when the shortage constitutes an emergency situation. However, in some 
cases, outdoor water restrictions are an annual occurrence during peak demand 
months regardless of available supplies.   

Outdoor water restrictions, mandatory or voluntary, are usually enacted in 
conjunction with other conservation measures.  Implementation of outdoor water 
use restrictions can educate the public about actual (versus perceived) plant 
watering needs. 

Representative Case Studies: 

The 2002 drought in Colorado forced many water providers to enact outdoor water 
restrictions to prevent depletion of supplies in the following year. Outdoor water 
restrictions were developed to cope with the water shortages because over 50 
percent of all annual water use is associated with outdoor use, much of it occurring 
in the summer season. One study2 that was reviewed by the Water Forum 
evaluated water restriction approaches used by eight water providers in Colorado. 
The study determined efficiency of water conservation resulting from outdoor water 
restrictions by comparing the results of those restrictions with water use in average 
years and with statistical expected use.  Programs enacted by the providers were 
not equally identical to each other.  

Four main conclusions were developed from the study: 

                                                 
1 Kenney, D., R. Klein, and M. Clark. Use and Effectiveness of Municipal Water Restrictions during Drought in 
Colorado, Journal of the American Water Resources Association, February 2004. 
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• Mandatory water restrictions were effective. Per capita savings for 
the water providers ranged from 15 to 55 percent when compared to 
historical use and 18 to 56 percent when compared to statistically 
expected use.  The wide ranges are thought to reflect the differences in 
demographics and water systems.  

• Voluntary restrictions were of limited value.  Per capita savings 
ranged from 4 to 12 percent when compared to expected use.  During 
voluntary restrictions actual system net use increased for two of the eight 
providers even as per capita use declined.  

• Greatest savings occurred in areas with most aggressive 
mandatory restrictions.  Water providers using more stringent 
mandatory restrictions with a greater interval between outdoor watering 
days experienced the greatest savings. Statistically expected per capita 
use declined by 22 percent for the four providers using every third day 
watering, by 33 percent for the three providers with a maximum outdoor 
watering frequency of twice per week, and by 56 percent for the one 
provider limiting outdoor water use to 1 day per week. When comparing 
reduction in use to historical use, observed per capita reductions were 17, 
31, and 55 percent, respectively. 

• Each provider was able to reduce per capita use through water 
restrictions. All restrictions, whether mandatory or voluntary, reduced 
per capita use in some amount.   

Yield and Costs: 

Outdoor water restrictions conserve water.  It is difficult to quantify the amount of 
water conserved for the region because it varies greatly and depends on the 
components of outdoor water restriction programs and changes of consumers’ 
water use behaviors. 

Supply Reliability  

Outdoor water restrictions would conserve water; the amount of water conserved 
varies depending on the components of outdoor water restriction programs and 
changes of consumers’ water use behavior.  Outdoor water restrictions are 
contingency-type projects; they are designed for emergency use to deal with water 
shortage during drought periods.  

Water Quality 

Not applicable. 
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Environmental  

Outdoor water restrictions conserve water use; therefore, there are no adverse 
impacts to the environment. 

Implementation  

Water purveyors can implement outdoor water restrictions in their service areas as 
long as they comply with associated water conservation ordinance provisions.  The 
political arena generally supports outdoor water restrictions to conserve water; 
however, support from the public arena could vary. Implementing outdoor water 
restrictions could be difficult and expensive. The government and public agencies 
must take the lead in setting an example by following the restrictions.  Outdoor 
water restrictions can be implemented anytime as long as the water purveyors 
experience the need to conserve water. 




