Date: May 12, 2009

To: City/County Water and Wastewater From: Chuck Huckelberry /1/
Study Qversight Committee County Administrator

Mike Letcher Lu\/
City Manager

Re: City/County Riparian Protection Technical Paper

Background

As part of Phase Il of the City/County 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. Muiltiple
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 pumping 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 ripanan 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:

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 environmentaily 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.

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 menitoring 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



pusgy Buidwind pasesiou)

pus1) Buidwnd paseaissq

€2 Jo yT abed
Jaded [ealuyosa] uonoalold uenredry
[| 8seyd ApniS 1a1emalsepn % 1arepn Aaunod /A

HAandy 01 PRGNS spoday asm PUE [EMBIDUNAL 1S1BAM

enUly ISUN0S

Svd PUE MAATY USRS UOIIEIIUNWLLCSD [Bucssiad & ybnouyl papacud se

“HEen pduauaxa sad [EAEIDUEAY [ENUUE 00-200E SUC JO S1BWINSS Ug DUISN DSUILUISISD IS LUy

(s12|duwoaul a19m SPI02al HANTY JO PAUIUSPI 10U S19M SEAIE ISIEAMPUNOIS MOJIEUS) S|0EIBAE BIED ON - WM

O FSL'L [l ool Tt LIL'FE G6F LLDE LL0°Z g80°SE FLE'GL CBF FLE L vIE' L Aelung
WM aLlk 4] s arLL gLl i WM WM M WM SUIEIUNOY ENOUO]
WM I 1] 0] 8 L Wi W WM WM WM uoAueD SewWoy L
O LBLE- (=] Ay L a9 CEE €EE LG6E8'E g9L'E 26 [T B STk (1se3) Baly yaauD aplas anbue |
0 EF0"L- 05T EEET 201 LLL LLL L¥G'E LSE'E 29 961 a5l (1sapn) Masud aplas anbue ]
o8c 5 E E 2 Tl oc 3 a L L L © USEA puspdsmng
o 8k- 8 L c L L 2 Tl 8 E 21 g I USEAN PUuEspS@pInNGg
0ES 56 1] o 56 S6 ol a Ge It 4 o usean nodosg)
o £99- LEe 1] LE LE AE oo N WM W W UOSIN 13AM ZNID BJUES
o.ive's ivg'oL o02'sl €L L L oo00's WM N WM WM ECUED ISAlY ZNID EJUES)
0 +E- g (4] o g 8 il o WM Se ik o - ebausio wWweybulg "1asd olpad ueg
WM Sl 4] L =18 Sl Ly WM Wi W WM UsABLUISWIWINS "UoAUBRD OUIdES
WM g 4] o] g g Ly WM WM WM WM ueanbogeg ‘uoAuED CUIQES
O LEL - 856 L 69L°1L 26 58k (1= B G6EL'E L03°E 28 el cEl ucAueD culges
{0l o rES BES al 56 S6 LLE L5 L L4°] S HS31D UoIURM
ovrie- L85 LS oS o L] SG8 oos 14 SG GG Naa1D ouid
oL LE L L L L (0] 8 F c £ E ucAUED EpEWSND 81S0d
0 86~ St L i} ¥ i e el B 8 8 LE LE UseEAN, OuEluEd
W LS 0 4] i LS W W M W W ucAueD elapew
o ee- 8 1] o =4 =1 oE N ¥ oc 0E uofueD Jsuples
WM Ll 0 o L LE L WM WM WM WM usean eunSeld
oa- 1 (0] o] ¥ w. aL WM o] oL oL Jaddn ‘'ucAuED UOSpIAE]
[0 o BTl (0] o] 8Tl 8L (7 a o] B4 B4 uoAuED UOSpINE]
ot I (1] L 8 L S a L 5 S Usenn ool
o £k (1] 0] 1 B ek L] WM [+ (i L5 laddn “yaauo ebsusiD
o ee- 9 1] o 9 =) 8c oL S 21 g g lamoT “yaaiD ebsusid
(0 8= il SlLE 89¢ c LS IS 8t W ¥ 2c 8E W JamoT “yaalD ebsusid
W 9 0 4] 9 S W N WM W ] ucALED uMmolg
0 LLE L9E LCE (i} ot o osE oL L oc ogE (uoaury) uodueD xog
[0l qlE L8 8 6ec BEC viLE 26 Le 9Ll all ESly EJEALY
o9 €€ £ < = az i L € oz o< Has1D aplas, enby
0 gZe' & £00°L BlLL SO FBC a8 GZE'E 530°C £C S5 OG5 uofues sjusnen enby
(2) (3%) (3%) (1A 4%) AW CIAAW)
(4w} sllap 1dwaxa-uoN ZUMEIPLIIAN # L UAEIRUILAA # s|lop ydwaxa-uoN § UMBIPUMAM  UMEIRUMAA #
albueyo pue duwax3 woay UNoWy jepoel IUNOWNY 230 | pue jdwaxg woly IUNOWY "Gy unowny CBay ey
JLUMO g UMBIDULIAA 18101 sllam 1dwaxa-uoN sll2m 1dwax3 UMEIPLUIIAN “Bay s|lap dwaxa-ucN sjam 1dwaxg
SO0DE B66GL VGG L

900%Z - ¥661 ‘Buidwingd [I2a PUE S|[SAA JS21EMPUNOoIS molleys jo uosideduwon

L @1qel




Rillito Creek

The Rillto 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

Figure 13
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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

Fi 15 Tanque Verde Creek Area
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Figure 16
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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
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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.
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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

Figure 19
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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.

Figure 20 Santa Cruz River Area: Well 55-623122
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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.
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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:

e Continue to identify and protect environmentally sensitive natural areas and encourage
the preservation of vegetation and wildlife within these areas.

e Develop a program to restore and enhance riparian habitat resources and to determine
the habitat needs of these resources

e Continue to develop and refine guidelines to preserve wildlife and vegetation when
development occurs within environmentally sensitive areas.

e 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:
e Extending of reclaimed water lines to newly developed parks
e Use of pervious materials on roads and parking lots to increase groundwater
recharge.
e Improve water quality and maintain base flows in the Santa Cruz River to
support riparian and aquatic wildlife.
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e Integrate wastewater reclamation and water rights with multi-purpose goals such
as recharge and riparian restoration.

e 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:

e 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

e 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:

e 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.

e 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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