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Project Summary

As Benjamin Franklin said, “When the well is dry, we know the worth of water.”  In Sierra Vista, Arizona, the confluence of growth and water issues is a core theme in public policy discussions.  Located 75 miles south of Tucson, Sierra Vista and the region rely heavily on the economic engine of Fort Huachuca, the State’s largest military installation and southern Arizona’s largest single employer.  Fort Huachuca is located within Sierra Vista city limits.  With a population of 46,000, Sierra Vista is Arizona’s 18th largest city.  In a state known for tough water challenges, the water issues in Sierra Vista are among the most unique. 

Since the 1980s, Sierra Vista has led regional efforts to reduce water consumption, mitigate groundwater pumping, and protect the San Pedro River National Conservation Area (SPRNCA).  The SPRNCA encompasses 40 miles of the San Pedro River and provides habitat for over 350 species of birds, as well as mammals, fish, amphibians and reptiles.  Sierra Vista’s water conservation efforts are driven by the need to support Fort Huachuca and to protect the SPRNCA.  
The Department of Defense and the U. S. Fish and Wildlife Service are parties to a legally binding Biological Opinion (BO) that holds the Army responsible for a significant portion of regional water use, both on and off the installation.  The BO links the Fort to protection of the SPRNCA, and assigns stringent off-installation objectives that are beyond the Army’s ability to resolve alone.  Therefore, although local groundwater is abundant, increased pumping prompted by regional growth could reduce base flows in the river, resulting in habitat loss and a legal issue for the Army.  

The city’s Watertight projects and programs establish the nexus between community, sustainable development, and stewardship.  Watertight efforts have resulted in a reduction of per capita water use in Sierra Vista to one of the lowest in Arizona.  Additionally more water than Fort Huachuca uses in an entire year is being recharged to the aquifer annually.  In 2008, Sierra Vista conserved 1600 acre-feet which equates to more than 30 gallons of conservation for each and every resident of Sierra Vista.  
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Project Description
[image: image4.emf]Sierra Vista’s Watertight Program is the culmination of thousands of man-hours of research, analysis, and implementation over the past decade.  Watertight has a variety of components, as outlined herein, intended to reduce groundwater pumping, encourage conservation, and mitigate necessary pumping.  The program was developed to respond to the following challenges:

1. The US Army’s Fort Huachuca is an incorporated part of the city and is the largest economic driver in Southern Arizona.  The Fort also has the largest economic impact of any Arizona military installation.  The installation employs approximately 9,000 FTE employees; and has a total direct, indirect, and induced employment impact of 27,000 FTE jobs countywide.  The Fort’s total economic impact countywide for 2008 is estimated to be $2.4 billion.  Supporting the Fort’s water conservation efforts is vital to the community, the State of Arizona, and the nation.
2. [image: image5.emf]Although the local area has an extensive supply of water in its underground aquifer, that same aquifer feeds the perennial stream flows in the San Pedro Riparian National Conservation Area (SPRNCA) established by Congress in 1988.  The SPRNCA encompasses 40 miles of the San Pedro River and provides riparian habitat for more than 350 bird species, along with mammals, fish, amphibians, and reptiles.  Currently, more groundwater is pumped each year than is naturally or artificially replenished resulting in an overdraft of the aquifer.  The goal of the city’s Watertight program is to ensure that pumping of water for use by the Fort, the city, and others regional users won’t have an impact on the future health of the SPRNCA.  The SPRNCA provides a unique desert riparian ecosystem, a rare remnant of what was once an extensive network of similar riparian systems throughout the Southwest, and Congress has mandated its protection.
3. Fort Huachuca is the subject of a Biological Opinion (BO) issued by the US Fish and Wildlife Service that was executed in June 2007.  The BO is a binding legal contract that addresses water use on the installation, and water use off the installation by the off-post population attributed to the Fort.  This document links groundwater pumping by all of those users to the SPRNCA and holds the Army responsible for protecting the San Pedro River from any adverse impacts that may be caused by groundwater pumping.  Moreover, the SPRNCA is home to an endangered plant species, the water umbel, and the Fort must assure that neither the species nor its critical habitat is adversely impacted.  The BO directly links the Fort to protection of the SPRNCA and therefore makes support of the Fort’s efforts a priority for the city of Sierra Vista.
These three issues (the Fort, the SPRNCA, and the BO) define the regional water challenges, and are the basis for city investment of resources into its Watertight programs.  Although the Fort has significantly reduced its own water use in recent years, its ability to impact water pumping and mitigation in the civilian community is very limited.  Similarly, the city has been challenged to develop programs and procedures that support the Fort’s BO obligations, but do not interfere with federal jurisdictions and regional political prerogatives.  The challenge is amplified by the fact that the SPRNCA is several miles outside the jurisdictions of both the city and the Fort and is under the jurisdiction of the Bureau of Land Management (BLM).
[image: image6.emf]As the largest municipality in the subwatershed, Sierra Vista has willingly taken the lead in developing water conservation and mitigation projects and programs, although it is certainly not the largest water user in the subwatershed.  In fact, Sierra Vista and Fort Huachuca combined use only about 40% of the region’s groundwater.  The largest water use is in the unincorporated areas of the county.  However, state law prohibits the imposition of pumping restrictions on most private well owners in the unincorporated areas.  As a result, the challenge of water mitigation falls primarily upon the Fort and the city of Sierra Vista.

These facts form the backdrop within which Sierra Vista’s Watertight program has evolved.  The following is a summary of the initiatives and programs developed by the city to date.
· [image: image7.emf]Upper San Pedro Partnership (USPP) – The USPP is a consortium of 21 agencies and organizations “working together to meet the water needs of area residents while protecting the San Pedro River and building a model for the future.”  Formed in 1999, the USPP was conceived, coordinated, staffed, and financially supported by the city.  Sierra Vista continues to participate as a founding member of the organization by supplying staff support, office space, and continued funding.  Today, the Partnership includes local agencies (Sierra Vista, Cochise County, the cities of Tombstone, Bisbee, and Huachuca City), as well as State agencies, non-governmental organizations,  and federal agencies including BLM, the U.S. Forest Service, the National Park Service, the Bureau of Reclamation, and, of course, Fort Huachuca.  It is the lead group focusing on the science and methods required to both protect the Fort and sustain the San Pedro River.  Sierra Vista Mayor Bob Strain chairs this group.  The USPP has been studied nationally and even internationally as a model of inclusive collaboration by stakeholders to address environmental protection issues.  In the 2004 Defense Authorization Act, Congress formally recognized the USPP and assigned the organization annual Congressional reporting requirements.
· City of Sierra Vista Water Team – In 2000, a team of city staff was formed to provide a coordinated approach to the development of water management projects and programs.  Over the next three years, the team conceived and implemented a series of substantive water programs including rebate and home retrofit programs, an internal leak detection program, a citywide baseline monitoring system, city code changes, Xeriscape® projects, improved watering schedules and procedures for city government facilities, and a wide variety of public and media outreach efforts.  The team’s effectiveness was recognized at the State level as the first water conservation project ever honored as part of the Arizona’s “Governor’s Pride Award.”

· City of Sierra Vista Water Leadership Team – In 2006, the Water Team was replaced with the Water Leadership Team, an internal team of senior staff members assigned to focus on water mitigation and to direct the city’s water conservation efforts.  The mission of the team is to ensure city efforts in water conservation are measurable, add value to the local community, and are consistent with requirements in Fort Huachuca’s BO.  The City Manager, the Water Resources Manager, the Communications and Marketing Manager, and the Directors of Public Works, Parks & Leisure Services, and Community Development all serve as team members.
· Chuck Potucek, City Manager
· Mike Hemesath, Public Works Director
· Jim Herrewig, Community Development Director
· John Startt, Parks & Leisure Services Director
· Marie Hansen, Communications and Marketing Manager
· Pat Bell, Water Resources Center Manager and Team Chair
· [image: image8.emf]Storm water Management – Management of storm flows within the city limits is a top priority.  The city requires all new commercial developments to reduce on-site storm water runoff to pre-development conditions and to capture that runoff in on-site detention basins.  The basins both control storm flows and provide unique opportunities for natural recharge to the underground aquifer.
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In 2003, the city also began requiring new residential subdivisions to reduce site runoff to pre-development conditions.  These initiatives have dramatically improved water recharge, as has the construction of large regional storm water basins by both the city and Fort Huachuca.  Indeed, some of these projects have been constructed through the cooperative efforts of the city, local developers, Fort Huachuca, and the USPP.  To date, the city and local developers have constructed 13 regional basins at a total cost of $5.5 million to both control storm flows and recharge the aquifer.
· [image: image10.emf]Environmental Operations Park (EOP) – In 2002, the city opened its new wastewater treatment facility.  This facility recharges the city’s treated effluent to the aquifer, and builds an underground “mound” of water between the city and Fort Huachuca pumping areas, and the San Pedro River.  This innovative $7.8 million treatment facility, the state’s newest, was built with state, federal, and city funds to mitigate the Fort’s water use and to protect the river.  This is the largest single capital investment in water management in the history of this subwatershed and the flagship of regional mitigation efforts.  This project won the “Governor’s Pride Award” for 2002 for water conservation.  Annual O&M costs to city and its sewer ratepayers is $1 million.

· Water Resources Center – In 2006, the City Manager established and staffed the city’s Water Resources Center to coordinate all city water management efforts, promote the expansion of water initiatives, expedite the rollout of new programs, provide a staff expert to focus on water issues, and demonstrate the city’s strong commitment to the management of this critical resource.
· [image: image11.emf] 

Outreach – Since the early 1990s, the city of Sierra Vista has focused on providing information and education to residents regarding the area’s water issues.  The city has long taken the position that its residents deserve in-depth information on water, including summaries of scientific reports, recharge and pumping data, policy and project overviews and much more.  Although the city also provides personal water conservation tips and education, the overall emphasis on public outreach has been to encourage residents to become well informed on the overall community issues related to water.  In 1994, the city published a comprehensive booklet on water issues titled “A Walk Along the San Pedro,” followed in 1996 by a 20-minute video explaining the operation and importance of the city’s recharge project.  Numerous publications, newspaper inserts, group presentations, media interviews, posters, and online information followed those two initial outreach efforts.
In 2006, the city launched an entire website focused only on water information at www.SierraVistaWater.com.  The site includes everything from interactive games for young residents to the most recent scientific data.  The site is updated regularly and was recently redesigned to keep it fresh and interesting for city residents, legislators, and researchers alike.
· [image: image12.emf]Rebates – The city has offered toilet rebates of $100 per toilet for the past 9 years for residents who replace older high flow toilets with new toilets that use 1.6 gallons or less per flush.  This popular program “sells out” annually, with demand exceeding available rebate money each year.  To date, this program has replaced 1,700 toilets in almost 1,100 homes and saved nearly 50 acre-feet (more than 16 million gallons) of water.  The city has rebated $150,000 in the past 9 years, and has spent an additional $36,000 administering this effective program.
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The city has also experimented with rebates for conversion of swamp coolers to air conditioning and the replacement of washing machines to low-water use appliances.  Data from this one-year experimental program indicated that the toilet rebate program was the most effective use of limited resources and resulted in the greatest water savings for the community.

As an added incentive to participate in city conservation programs, during 2007 residents who replaced high flow fixtures or took other conservation measures were recognized as “Water Heroes” at city council meetings, through publicity in the local newspaper and with their photographs on the city’s water website.
· [image: image14]Water Wise Program – this regional program was originally conceived of and funded by the city.  Water Wise now contracts with the University of Arizona Cooperative Extension Service to provide water conservation education to area citizens, and water conservation instruction in local schools.  The program provides free water audits of homes, free assistance and information regarding gardening and landscaping, educational forums for the public, and a hotline service for citizen inquiries regarding these and associated conservation programs.  Since its pilot, this program has spread countywide to include Fort Huachuca, with funding assistance from sponsors, including local private water companies.  It is a regional model of how to get the public involved, and keep them informed.  The city continues to contribute funding annually ($46K in 2008) to this exceptional public education program.

· The city has implemented a variety of city code changes regarding all aspects of water management, all intended to conserve water and mitigate consumption.  Examples include the following:  

1. New construction projects are required to install water-saving plumbing fixtures (1.6 gal. toilets) and waterless urinals.  
2. Commercial development landscaping is limited to low-water use, drought-tolerant plants.
3. Turf is prohibited in new commercial developments.  Turf in the front yards of new residential construction is limited to no more than 200 square feet.
4. Hot water recirculating pumps are required in all new residential development.
5. New car wash facilities must recycle 75% of their water.
6. Water misters are prohibited in commercial developments.
7. Landscaping plants must be from the city’s list of approved desert-adapted plants.

8. Commercial developments must construct on-site detention basins that limit off-site storm flows to predevelopment volumes.
· In 2007, the City Manager directed that all new city facilities would feature rainwater harvesting as part of their design.  A rainwater harvesting demonstration project was recently installed with grant funding and volunteers at the city’s new Animal Care Center.
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Results Achieved

· Gallons per capita daily (GPCD) of water use within Sierra Vista city limits declined to 138 in 2008, which is a decrease of more than 23% since 2000.  The city gathers and records pumping data from all private water companies on a monthly basis and develops the GPCD calculation from that data.      

· The city, including Fort Huachuca, pumped 7,076 acre-feet of water in 2008, which, in spite of a 23% growth in population, is the lowest total annual pumping since the city began keeping records in 2000.
· The city conserved more than 1,600 acre-feet of water in 2008, which equates to more than 30 gallons daily for every city resident.  (Calculation based on a formula provided by the U.S. Geological Survey.)
· The city’s 13 regional detention basins have recharged 191 acre-feet of water to date, using the peer-reviewed computation established by the USPP. 

· Sewer flows into the city’s treatment facility declined in 2008 by 7%, or about 84 million gallons, providing the strongest indicator to date of aggressive community conservation efforts.
· Since beginning recharge operations at the Environmental Operations Park in 2002, the Bureau of Reclamation and the Arizona Department of Water Resources have credited the city with 12,582 acre-feet of recharge, or approximately 4.1 billion gallons.

· In 2008, the city recharged 1,881 acre-feet of water at its recharge facility, or 40% more water than the 1,126 acre-feet of water used by the Fort in 2008.
· The US Geological Survey (USGS) has completed four annual reports to Congress on behalf of the USPP, as mandated by Congress in 2004.  To date, those reports have recorded 13,500 acre-feet of active measures to mitigate regional pumping; 65% of those have been accomplished by the city alone.  Moreover, nearly 70% of the 4,000 acre-feet of water saved through conservation measures are attributed to the work of the city of Sierra Vista.
Summary
When an Arizona community, or any Southwestern community for that matter, faces water issues, it is typically an issue of potential or current water shortages.  That is not the issue in Sierra Vista.  The vast water quantity available here, combined with the need to support Fort Huachuca and protect the San Pedro River, puts this community in a unique position.  The water challenges in Sierra Vista require a three-prong approach of combining projects, programs, and public education.  The city has risen to the challenge through its diverse set of Watertight iniatives.
Sierra Vista Mayor Robert Strain said, “I am extremely proud to lead a community where people take the time to be informed on our complicated water issues.  Being located between two federally protected national treasures—Fort Huachuca and the San Pedro River—has provided our community with the incentive to focus on protecting both entities.  I believe we have risen to the challenge and our results are reflected in decreases in water pumping, increases in conservation, and an informed population.  Our state and federal elected officials and agencies have taken notice and Sierra Vista’s reputation as a leader in water conservation is becoming better known all the time.  As Mayor, I find that very gratifying indeed.”
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Constructed (blue) and planned (red) storm water detention basins throughout the City of Sierra Vista.


Source: City of Sierra Vista
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San Pedro Riparian National Conservation Area (SPRNCA)


Source: Arizona Bureau of Land Management
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Aerial map of Environmental Operations Park


Source: City of Sierra Vista.
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Estimated water conservation efforts from government and municipal entities located within the subwatershed.


Source: City of Sierra Vista
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Wettie the Waterdrop


Source: Water Wise Program
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Rainwater harvesting station at the Nancy J. Brua Animal Care Center—the first harvesting system installed in a city facility.


Photo: Water Wise Program 2009
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Sierra Vista, Arizona—Where the action is on water!

