
Date: May 12, 2009 

To: CitylCounty Water and Wastewater 
Study Oversight Committee 

From: Chuck Huckelberry 
County Administrator 

Mike Letcherl' 
City Manager 

Re: CitylCounty Riparian Protection Technical Paper 

As part of Phase II of the CitylCounty Water and Wastewater Study, the City and the County 
were asked to explore opportunities for protecting environmentally sensitive natural riparian 
areas in Eastern Pima County connected to areas of shallow groundwater and perennial and 
intermittent streams supporting unique riparian vegetation. Such areas include Sabino Canyon, 
Tanque Verde Creek, Cienega Creek, Arivaca Creek, and the San Pedro River. Multiple 
benefits accrue from protecting these sensitive areas, including slowing flood flows, reducing 
and preventing erosion, improving water quality, and conserving wildlife habitat, recreational 
opportunities, and scenic values. 

This paper provides a description of groundwater/shallow water dependant ecosystems and 
identifies sensitive riparian habitat found along intermittent and perennial stream courses and in 
shallow groundwater areas in eastern Pima County. Changes and trends that have or may 
occur to water sensitive riparian areas are discussed. Finally, an overview is provided of City 
and County policies and programs that help preserve these water sensitive riparian areas. 

Over the past century, eastern Pima County has lost significant amounts of riparian vegetation 
as groundwater levels have declined. The City of Tucson and Pima County have been taking 
steps to reverse this trend by replacing groundwater pumpivg and surface water diversions with 
renewable water supplies, such as CAP and reclaimed water, and preventing additional 
groundwater pumping. The City of Tucson, for example, extended reclaimed water lines to the 
Forty Niner's Country Club Golf Course and connected the golf course to Tucson Water's 
potable system, thereby replacing groundwater pumping along Tanque Verde Creek with 
renewable water supplies. The City also reduced pumping from Tucson Water's Tanque Verde 
wells by 80 percent from 2000 to 2008. Pima County, through voter approved bond funds and 
flood control tax levies, has purchased tens of thousands of acres of land, along with water 
rights, around these sensitive riparian areas thereby retiring and preventing damaging 
groundwater pumping. A proposal is due before the County's Conservation Acquisition 
Commission and the Board in June to prevent an additional 1,600 acre feet of groundwater 
pumping along Cienega Creek. In addition, Pima County's new water resources policy 
promotes the use of renewable supplies over groundwater pumping for proposed new 
developments within these sensitive areas. 
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The proposal that Tucson Water and Metro Water work together to wheel Metro's CAP 
allocation through Tucson Water's existing lines, to reduce Metro's groundwater pumping in and 
around Sabino Creek, are the types of creative solutions that this community needs to actively 
pursue. Solutions such as this will be explored further in a future technical paper on the current 
disconnect between land use and water resources. 

State rules and regulations associated with exempt and non-exempt groundwater wells, along 
with exemptions associated with the use of groundwater for mining, continue to be an obstacle 
to protecting these ecological treasures. 

For the protection of shallow groundwater areas and their associated important ecosystems 
within Pima County, the following recommendations are offered: 

a 	 Financially support continued acquisition of land and water rights near groundwater 
dependant ecosystems and perennial and intermittent streams. 

a 	 Continue exploring options for protection and enhancement of environmentally sensitive 
areas such as Cienega and Rincon creeks and Canoa, which may include but not be 
limited to purchase of water rights and extending reclaimed water lines. 

a 	 Evaluate the effectiveness of City and County programs and policies within their 
respective jurisdictional areas and water service areas regarding the protection of 
environmentally sensitive areas from groundwater withdrawal, surface water diversions 
and riparian impairment. 

a 	 City and County should promote changes to State rules and law requiring mines to 
conduct impact studies when applying for well permits just like other applicants. 
Examine proposed changes at the rule making, policy and legislatiye levels. 

a 	 Where legally possible, prohibit new non-exempt wells and limit pumping of new exempt 
groundwater wells within and near shallow groundwater ecosystems. 

a 	 Tucson Water and Metro WaterIHub should discuss the potential for wheeling of a 
portion of Metro's CAP allocation to MetrolHub through Tucson Water's integrated 
potable water distribution system at a cost of service price, in order to reduce 
MetrolHub's groundwater pumping in the immediate area. 

a 	 Initiate a public awareness and conservation campaign targeting exempt well owners in 
sensitive shallow groundwater areas to educate them on the important connection 
between water and riparian areas. 

a 	 The County, City, other jurisdictions andlor local water providers need to support water 
level data collection and aquifer monitoring programs in shallow groundwater areas 
which fall under their jurisdictional authority or where they pump local groundwater. The 
Rincon Creek area is especially lacking such a monitoring program. Additional water- 
level monitoring wells dedicated to long-term efforts are needed in many of these areas. 
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Recommendation 

It is respectfully recommended that the Committee review this report and provide input to the 
City and County on its recommendations. 

Attachment 

c: 	 John Bernal, Deputy County Administrator for Public Works 
Jeff Biggs, Director, Tucson Water 
Suzanne Shields, Director, Pima County Regional Flood Control District 
Mike Gritzuk, Director, Pima County Regional Wastewater Reclamation 
Frank Postillion, Chief Hydrologist, Pima County Regional Flood Control District 
Chris Avery, Chief Water Council, Tucson Water 
Nicole Ewing Gavin, Assistant to the City Manager, City of Tucson 
Melaney Seacat, Sr. Program Manager, Pima County Regional Wastewater Reclamation 
Nicole Fyffe, Executive Assistant to the County Administrator, Pima County 
Leslie Liberti, Director, City of Tucson Office of Conservation and Sustainable Development 
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Rillito Creek Area: Well 321612110524001 (GWSI)
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Rillito Creek 
 
The Rillito Creek shallow 
groundwater area has seen a 
declining trend in non-exempt 
well pumping since 1984 
(Figure 13).  Peaks in pumping 
occurred in 1985, 1994 and 
1999 followed by steady 
declines.  A notable water-level 
hydrograph from one well in 
the area shows the response 
of water levels due to the 
increase and subsequent 

declines in pumping (Figure 14).  The increase in water levels observed in 1985, 1994 and 2006 
may be attributed to significant flooding events along Rillito Creek during those time periods.  
However, the well water-level hydrograph does appear to show a one to two year delay in the 
response of water levels from increased and reduced pumping. Water level recovery in 1993-94 
may be a result of river bed recharge of large flood flows. 
 
 Tanque Verde Creek 
 
After a peak of about 5,000 acre-
feet pumped in 1988, non-
exempt well pumping within the 
Tanque Verde Creek East area 
has shown a steady declining 
trend (Figure 15).  Water levels 
observed from two 
representative shallow wells in 
the area shows declining water 
levels in the late 1980’s (Figure 
16). Decreased pumping and 
significant floods in the early 
1990’s appeared to have caused 

Figure 13 

Figure 14 

Figure 15
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Sabino Creek Area
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Tanque Verde Creek East Area
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water levels to rise; however water levels declined with subsequent increased pumping in 1995 
and in 2000.  Pumping has decreased since 2001, and a steady recovery of water levels 
occurred  
 
Sabino Canyon 
 
Pumping amounts in Lower 
Sabino Canyon have been 
trending upward since 1984, 
despite some reductions 
between 1994 and the present 
(Figure 17).  Pumping reached 
a peak of about 4,500 acre-
feet in 1989, which is reflected 
in declining water levels in 
1990 and 1991 (Figures 18).  
Water levels rebounded 
somewhat over the next few 
years due to pumping 
reductions from 1990 through 
1993, which could also be the result of increased precipitation and associated runoff/recharge 
during that time period.  Drought conditions may be the primary cause of reduced water levels 
since 2001, despite an overall reduction in pumping.  Water levels may continue to rise if 
pumping continues to decline as it has since 2004, however there may be a temporal delay 
since streamflow recharge was low in 2004-2005.  

Figure 17 

Figure 18 

Figure 16 
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Santa Cruz River Area: Well 55-623122
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Santa Cruz River at Canoa 
 
The Santa Cruz River near 
Canoa Ranch SGA has seen 
the greatest pumping 
increases over the last 23 
years (Figure 19).   The 
increased pumping trend is 
reflected in an overall 
reduction in water levels since 
2001 (Figure 20).  Even the 
significant drop in pumping 
during Calendar Year 2002 did 
not stop the downward decline 
in the water table, which fell to about 70 feet below ground surface (bgs) in 2005.  This was the 
first time the water table was this low since 1981.  The water table has risen somewhat since 
2005, but is still under the 50 feet bgs threshold of a shallow groundwater area. 

 

 
 
4.   Current Efforts to Preserve Existing Environmentally Sensitive Ecosystems  

 
Pima County and City of Tucson are striving to implement policies that protect and enhance 
environmentally sensitive ecosystems. Objectives in the County 2008 Sustainability Action Plan 
and the City Environmental Planning and Conservation Element of the City General Plan call for 
identification and preservation of environmentally sensitive natural areas, including areas of 
shallow groundwater and perennial and intermittent streams that support unique riparian 
vegetation. The plans also seek to protect these areas when development of any kind occurs 
near them.  In addition, Pima County’s Sonoran Desert Conservation Plan promotes similar 
planning for groundwater sensitive ecosystems. Finally, County and City have both passed 
several ordinances protecting environmentally sensitive areas.   
 
 

Figure 19 

Figure 20 
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City of Tucson Policies 

 
The City of Tucson provides in its General Plan Element, Section 14- Environmental 
Planning and Conservation provisions for Environmentally Sensitive Areas (City of Tucson, 
2001). The policies include: 
 
• Continue to identify and protect environmentally sensitive natural areas and encourage 

the preservation of vegetation and wildlife within these areas. 
• Develop a program to restore and enhance riparian habitat resources and to determine 

the habitat needs of these resources  
• Continue to develop and refine guidelines to preserve wildlife and vegetation when 

development occurs within environmentally sensitive areas. 
• Consider the environment as a major factor in cost/benefit analysis.  

 
        

City of Tucson Programs  
 
The City’s reclaim water system has made it possible to provide an alternate water source of 
reclaimed effluent to use in areas where irrigation of turf in environmentally sensitive areas 
would otherwise had used groundwater. One notable example is the extension of reclaim 
lines to the Forty Niner’s Country Club Golf Course and connection of the Forty Niner’s 
potable system to Tucson Water’s integrated potable water distribution system. This has 
provided a new source of largely renewable water supplies to customers in the area that 
were formerly dependant on local groundwater.  
 
The City has also made an effort to reduce groundwater pumping in and near the Tanque 
Verde/Agua Caliente and Rillito shallow groundwater areas. By providing a large portion of 
water supply to the City of Tucson with the Clearwater blend of CAP and groundwater from 
the Avra Valley, the central Tucson Basin has had water level recoveries since 2005. For 
example, pumping from Tucson Water’s “Tanque Verde” wells has diminished from 6,347 
acre-feet in 2000 to 1302 acre-feet in 2008, a reduction of 80%.   
 
Pima County Policies 

 
The Pima County Board of Supervisors has  recently adopted policies on sustainability, 
Resolution No. 2007-84 Sustainability Goals, Land Conservation and Management, 2008 
(Pima County, 2008). This resolution provides guidance for the acquisition and management 
of lands and facilities to support sustainable development while protecting biological 
resources, including riparian habitats.  It also  provides guiding principles for reducing the 
amount of water used at various County facilities, including public parks, and maximizing 
water resource assets including groundwater rights, surface water rights and production and 
use of effluent to sustain and protect the natural environment.  Finally, the resolution 
prioritizes the use of County water for the natural environment.  Specific activities outlined in 
the resolution include the following: 

• Extending of reclaimed water lines to newly developed parks 
• Use of pervious materials on roads and parking lots to increase groundwater 

recharge. 
• Improve water quality and maintain base flows in the Santa Cruz River to 

support riparian and aquatic wildlife. 
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• Integrate wastewater reclamation and water rights with multi-purpose goals such 
as recharge and riparian restoration. 

• Encourage multi-purpose flood control projects to maintain and create wildlife 
habitat and habitat connectivity. 

 
Another document within the County titled, Co7-07-04 Pima County Water Resources Element 
Regional Comprehensive Plan Policy Major Plan Amendment, establishes policies for County 
and District staff to conduct water resource impact analyses of water resources affected by 
Comprehensive Plan amendments and land rezoning, including sensitive shallow groundwater 
areas.  It also provides management tools for maintaining current water resources and moving 
towards a more sustainable future. 

  
Pima County Programs 

 
Pima County is committed to purchase of open space in environmentally sensitive areas and 
restricting well use in these areas. Some examples of these acquisitions include Cienega Creek 
Natural Preserve, Empirita Ranch, Sopori Ranch, Canoa Ranch, and Bingham Cienega. 

 
The Sonoran Desert Conservation Plan (SDCP) program has been instrumental in identifying 
sensitive riparian areas and is developing monitoring plans for these areas.  Specific goals of 
the SDCP for maintaining groundwater resources include the following: 

• To the extent possible, maintain or restore the connection between 
interdependent components of river systems: channel, overbank floodplain, 
distributary flow zones, riparian vegetation and connected shallow groundwater; 
and 

• Insure sufficient in-stream flows to achieve and protect natural functions of 
riparian and aquatic ecosystems.  

 
5.   Summary of Findings  
 
This white paper examines opportunities for protecting environmentally sensitive groundwater-
dependant ecosystems in Eastern Pima County. Various studies have identified 76 intermittent 
and perennial streams and 32 shallow groundwater areas that in many areas overlap. The most 
sensitive with regard to ecosystem function and the most threatened from groundwater 
depletion include Cienega /Davidson, Sabino, Tanque Verde/Agua Caliente, Rincon, Rillito, 
Arivaca/Sopori, and Canoa Ranch. 
 
Additional findings are summarized below: 
 

• Perennial and intermittent streams and shallow non-perched groundwater areas in 
Eastern Pima County are most affected by deeper groundwater pumping, precipitation 
and recharge. Precipitation and recharge are more difficult to control because they are 
natural phenomena; but pumping, especially by large providers and non-exempt wells, 
could be managed, if there were changes in state regulations. 
 

• Between 2001 and 2006 the Tanque Verde/Agua Caliente area and Rillito Creek 
experienced a reduction in pumping of non-exempt wells and a recovery in groundwater 
levels.  However, the extended drought, reduced annual rates of natural recharge and 
exempt well pumping have probably prevented the water levels from recovering to what 
is considered a healthy threshold for hydro-and meso-riparian vegetation.  
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• From 2001 through 2006, the Sabino SGA has shown a decline in water level to below 

healthy thresholds for many types of hydro- and meso-riparian vegetation. Since 1984, 
the pumping trend has increased overall in this area; although between 2004 and 2006 
there was a slight reduction. This indicates that groundwater levels in the area can 
fluctuate significantly over time and this temporal variability may have an impact on the 
relative health of some riparian vegetation.  

 
• Two SGAs, Canoa Ranch and Rincon, have experienced a large increase in pumping 

from both exempt and non-exempt wells since 1998.  Water levels at Canoa Ranch have 
seen a concomitant decline in groundwater levels with the increased pumping.  In some 
locations the water table has dropped below the 50 foot depth, which is generally 
considered the limit for supporting riparian vegetation. Water level information for Rincon 
Creek is spotty.  

 
• Four SGAs have experienced a moderate increase in pumping and drought related 

impacts since 1998.  These areas include Cienega Creek, Arivaca, Sopori and Davidson 
Canyon.  Water levels in these areas have experienced slight declines over this same 
time frame. 

 
• A surface water diversion at Pantano Dam on Cienega Creek has impaired the Creek’s 

ability to re-establish riparian vegetation downstream of the Dam. The shallow aquifer 
immediately downstream of the dam is highly responsive to recharge and can recover if 
the upstream diversion ceases. 

 
• Pima County and City of Tucson have implemented policies and programs to protect 

perennial/intermittent streams and shallow groundwater areas that support groundwater 
dependant ecosystems.  These policies and programs include the extension of reclaim 
water lines, reduced pumping, property acquisition, retiring of water rights, and, for new 
development, restricting new groundwater wells near these shallow groundwater areas.   

  
6. Recommendations 
 
Much has been done in the last 20 year to protect perennial/intermittent streams and shallow 
groundwater with unique riparian, ecological and recreational values. However, more actions 
are needed to insure these areas will be sustained for future generations.  For the protection of 
shallow ground water areas and their associated important ecosystems within Pima County, the 
following recommendations are offered: 
  

• Financially support continued acquisition of land and water rights near groundwater 
dependant ecosystems and perennial and intermittent streams.  

 
• Continue exploring options for protection and enhancement of environmentally sensitive 

areas such as Cienega, and Rincon Creeks and Canoa, which may include but not be 
limited to purchase of water rights, and extending reclaimed water lines.  

 
• Evaluate the effectiveness of City and County programs and policies within their 

respective jurisdictional areas and water service areas regarding the protection of 
environmentally sensitive areas from groundwater withdrawal, surface water diversions 
and riparian impairment.   
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• City and County should promote changes to State rules and law requiring mines to 

conduct impact studies when applying for well permits just like other applicants. Examine 
proposed changes at the rule making, policy and legislative levels.     

 
• Where legally possible, prohibit new non-exempt wells and limit pumping of new exempt 

groundwater wells within and near shallow groundwater ecosystems. 
 

• Tucson Water and Metro Water /Hub should discuss the potential for wheeling of a 
portion of Metro’s CAP allocation to Metro/Hub through Tucson Water’s integrated 
potable water distribution system at a cost of service price, in order to reduce 
Metro/Hub’s groundwater pumping in the immediate area.  

 
• Initiate a public awareness and conservation campaign targeting exempt well owners in 

sensitive shallow groundwater areas to educate them on the important connection 
between water and riparian areas.  

 
• The County, City, other jurisdictions and/or local water providers need to support water 

level data collection and aquifer monitoring programs in shallow groundwater areas 
which fall under their jurisdictional authority or where they pump local groundwater.  The 
Rincon Creek area is especially lacking such a monitoring program.  Additional water-
level monitoring wells dedicated to long-term efforts are needed in many of these areas.  
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