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Chapter 1: Strafegic Action Plan

The main objective of the 208 Plan is to provide a consistent regional approach to protecting,
maintaining and improving water quality in the PAG planning area. The Strategic Action Plan
helps to direct implementation of water quality management activities to address top water
quality issues in the PAG region. These issues, along with other current water quality conditions,
are covered in more detail in this appendix in Chapter 2: Water Quality and Management
Efforts. Chapter 2 also includes summaries of progress toward addressing recommendations for
remedial activities throughout the region.

If several major progress points occur on the action items, or if a water quality issue is elevated or
resolved, an administrative update to the Strategic Action Plan is recommended.

Based on current conditions, PAG, Arizona Department of Environmental Quality (ADEQ) and
other responsible partners have identified the following water quality issues:

e |mpairment of the Santa Cruz River due to the presence of E. coli from stormwater sources
and non-attaining status for ammonia in effluent

e Degradation of groundwater and surface water quality, including the historic
contamination of perched aquifers

e Presence of emerging contaminants (ECs) such as pharmaceuticals, personal care products,
per- and polyfluorinated alkyl substances (PFAS) and microplastics in water reclamation
resources

e The recent discovery of PFAS in groundwater
e Degradation of riparian habitat

e Impacts of active wells on the region’s urban periphery to the remaining perennial creek
flows that are dependent on shallow groundwater

e Failure and compliance issues with septic and aged, small on-site wastewater treatment
plants

e Impacts of climate variability

Goals and Recommended Actions

The following goals and recommended actions aim to protect, maintain and improve water
quality. Goals are supported by past policies and guidance adopted in previous PAG plans.
Goals in the 2006 208 Plan were carried over unless completed. Many goals listed in other
Designated Planning Agency (DPA) 208 Plans were developed through guidance and resources
from ADEQ. These include the ADEQ template used for DPA plans and have been used to foster a
consistent collaborative effort across the state. PAG utilized the template where applicable to the
region’s issues and adapted the actions to the region’s level of progress on each issue. Relevant
PAG Policies and Guiding Principles are cited after each goal to support the Strategic Action
Plan. Goals were also updated as a result of public participation in the 208 Plan update process.
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The actions are recommended for any entity to pursue as funds allow. Coordination with PAG is
recommended and staff may provide support where feasible.

The recommended actions then may be carried out by PAG staff or regional partners. Funding is
a key issue for all project areas, so an overarching goal is to share lists of potential funding
sources and draw attention to 208-related (604b) funds.

PAG’s Watershed Planning Subcommittee (WPS) and Environmental Planning Advisory Committee
(EPAC) will track progress and facilitate information-sharing regarding water quality conditions
and actions. This will be achieved in part through topic discussions and updates to the Top
Environmental Issues List. This process will identify opportunities to integrate water quality
improvement projects with other regional planning efforts and increase coordination among PAG
members.

Adopted procedures for maintaining 208 Plan consistency will also ensure that water quality
issues and priorities are considered in accordance with current state and federal regulations and
local ordinances.

Goal 1!

Provide regional water reclamation that meets all regulatory requirements, is economically
sustainable, utilizes recognized best management practices (BMPs) and protects groundwater and
groundwater aquifers.

Recommended Actions:

1. Provide guidelines for new development that encourage centralized water reclamation
where most beneficial.

a. Work with ADEQ and the Pima County Department of Environmental Quality
(PDEQ) to create a regional Geographic Information System (GIS) database of
high-priority areas for centralized water reclamation facilities (WRFs).

2. Assess industrial waste treatment needs in the region and identify existing or proposed
discharges and /or WRFs that meet these needs.

a. Collaborate on funding opportunities to address contaminants and emerging
concerns.

3. Encourage continued careful management of contamination sites in the regional aquifer
and perched aquifers.

a. Partners could include but would not be limited to PDEQ, the University of Arizona
Cooperative Extension, the Rural Water Association, watershed groups and local
realtors.

4. Investigate feasibility of drywells for stormwater infiltration and flood reduction, with
pretreatment considerations.

5. Continue to monitor contaminants and emerging concerns in sewage, wastewater effluent,
and biosolids and strive to follow health advisories and voluntary effluent guidelines when
available, feasible and cost-effective to keep regional reclaimed water safe for reuse,
including by wildlife, and for body contact and recharge purposes.

1Goal 1 is supported by 208 Plan policies for Regionalization and Cost-Effectiveness and Financing. Protecting
groundwater and balancing the water budget was identified as a goal in the 1980 PAG 208 Amendment.
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6. Encourage optional, voluntary monitoring of contaminants in private wells, including
contaminants of emerging concern, and sharing advice for home treatment to reduce
exposure.

Goal 22

Protect and improve surface water quality through creation of data inventories, information-
sharing, regionally coordinated pollution prevention programs and sharing of water quality
improvement case studies.

Recommended Actions:

1. Evaluate where programs to reduce pollutant loading to surface waters would have the
greatest impact and pursue the following topics if pollution issues are identified:
a. Construction Impacts

i. Encourage review of development plans at the regional level for
consideration of potential cumulative stormwater impacts to surface waters.

ii. Continue to regionally coordinate local ordinance guidance to aid industry
compliance.

b. Agriculture Impacts

i. Encourage use of agricultural BMPs to reduce pollutant loadings.

ii. Collaborate with watershed groups for issue focus.

iii. Identify grant funds, loans, and other incentives for implementing BMPs.

iv. Collaborate with watershed groups on grant proposals.

c. Emerging Contaminant (EC) Impacts

i Encourage preparation and coordination of efforts to address ECs in the
region’s water.

ii. Encourage the development and distribution of public service
announcements for the Dispose-A-Med Partnership to prevent effluent
contamination by residents.

iii. Evaluate policy and financial incentives needed to reduce disposal of
pharmaceuticals in drains by medical facilities.

iv. Encourage awareness of the impact of the public’s personal care products,
including emerging contaminants and microplastics, on water reclamation
resources.

d. Education programs about water quality and public opportunities to engage in
pollution prevention with an emphasis on leading pollutants.

i. Research funding sources for regional water quality educational activities.

ii. Inform water quality curriculum for young students through watershed
groups or projects such as Arizona Project WET and River of Words.

iii. Support partnerships to address E. coli contamination from pet waste
through public outreach and the installation of pet waste stations and
signage along waterways.

2. Share information about case studies and samples of effective programs.
a. Recognize the value of conservation lands to protect habitat for riparian wildlife.

2Goal 2 is supported by PAG’s mission statement and 208 Plan policies for Integrated Planning and Reuse of
Effluent. The 2006 Plan identified the goal of working with local governments to identify pollution sources and land
uses with potential impacts on groundwater quality.
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b. Continue to share information about return on investment analysis of green
infrastructure (Gl) case studies.
Gather local data about current uses of water bodies in Pima County to ensure a full
inventory and to aid protection of water quality.
a. Continue to work with partners to enhance inventories of springs, stockponds and
other aquatic habitats.
Promote research of key areas to improve management strategies.
da. Encourage studies that broaden understanding of areas where groundwater
quality is under the influence of surface water quality and vice versa.
b. Encourage genetic studies that differentiate the species source of E. coli in
stormwater to focus nonpoint source outreach efforts.
Continue working with local governments to inventory land uses and identify the potential
impacts on groundwater quality of various land uses and potential pollution sources.
Where feasible, create hydrologic reports containing a GIS assessments and
recommendations to inform regional water resiliency strategies for people and habitats
dependent on shallow groundwater areas (SGWAs) on the urban periphery.
Continue quarterly riparian health assessments of representative priority waterbodies in
the 208 Plan to assist the development of regional water security strategies on the urban
periphery, where people are directly impacted by localized drought conditions.
Encourage surveys to assess how the community values surface water and riparian areas,
the results of which can support efforts to enhance and protect these areas.
Inventory areas within the Tucson region in need of focused litter reduction and removal
campaigns.

Goal 33

Address groundwater quality related to on-site /septic systems.

Recommended Actions:

2.

Finalize and utilize criteria to identify areas sensitive to the impacts of on-site wastewater
treatment systems. PAG, ADEQ and several other DPAs in the state have identified these
factors to consider when evaluating on-site systems. These criteria help to determine where
there may be impacts of low-quality effluent, where economies of scale would be more
beneficial, or land conditions are not stable. These criteria include:

Wells with high nitrate concentrations (>10 mg/I)

Areas of known groundwater contamination

Impaired surface waters

Areas with very shallow groundwater (e.g., <10 feet seasonally)

Location of drinking water wells

Steep slopes (>15 percent or 6.5:1)

Areas within a regulatory floodway

High-priority areas (e.g., unsewered areas with an average lot size < 1 acre)
Identify substandard or failing septic systems in the PAG area and find acceptable
alternative solutions.

Q@ -0 20 T Q

3Goal 3 is supported by 208 Plan policies on Groundwater Remediation Projects, Cost-Effectiveness and Financing,
and Small On-Site Wastewater Treatment Facilities under APP Type 4 General Permit. In addition, public education
programs on proper operation and maintenance of septic tanks have been encouraged since the 1978 208 Plan.
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a. Work with PDEQ and ADEQ to create a regional database to map septic systems
and on-site facilities. Identify areas with substandard or failing septic systems in
the PAG region. Database creation and mapping can aid development of high-
priority areas for sewering and treatment.

b. Support efforts to review, and address impacts from improperly designed and
constructed septic systems on Mt. Lemmon.

3. Evaluate ongoing education and outreach in the region pertaining to septic system
management to see how these can be enhanced for greater impact.
a. Work with partners to provide outreach and educational opportunities and
materials in areas of greatest need.
Goal 44

Encourage practices that enhance and protect natural resources dependent on surface water and
water quality.

Recommended Actions:

AW

10.

11.

Balance the water budget (equality of groundwater recharge and discharge) through
efforts such as effluent reuse.
Enhance or maintain water quality which will enable fishing and swimming [or other
designated uses].
Support local ordinances regarding sustainability of water for environmental uses.
Encourage partnerships with local, state, and federal agencies, academic institutions and
watershed groups to develop coordinated local education programs regarding preserving
heritage waters.
Encourage expansion of the regional reclaimed water system or the use of reclaimed
water within all Designated Management Agency (DMA) areas.
Support local projects that promote riparian habitat restoration and the use of the
Conservation Effluent Pool, which is managed by Pima County and the City of Tucson.
Encourage further study of stormwater management and the distribution of recharge
facilities and wells relative to SGWAs, including monitoring trends and impacts.
Where it does not conflict with local agreements and water quality standards are met,
encourage the use of water in natural areas, such as keeping or adding water in rivers
and riparian areas, for net benefits such as economic, biological and/or social returns.
Formulate criteria to identify areas that would benefit from high quality effluent from
wastewater facilities or outfalls, such as systems that would contribute to:

a. shallow groundwater dependent ecosystem restoration (e.g., <50 feet)

b. surface water restoration

c. subregional balance of recharge and groundwater withdrawal
Encourage Gl implementation by interested partners, as funds allow, as a cost-effective
option to improve water quality compliance and achieve multiple co-benefits.
Investigate and promote Gl best management practices for infrastructure resiliency and
maintenance, such as updates to design standard options, as funds allow, to aid
compliance with local ordinances and enhance regional consistency for practitioners,
where beneficial.

4Goal 4 is supported by 208 Plan policies for Priority Waterbodies, Reuse of Effluent and Riparian Restoration

Projects.
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12. Coordinate regionally across jurisdictions to consider the LID/GI approach to land

management and stormwater and transportation infrastructure.

13. Coordinate partner investments in remote sensing data acquisitions for Gl uses.
14.Promote PAG’s Gl Prioritization Mapping Tool to support implementation programs and

enhance the tool as funds allow.

Goal 5°

Encourage practices that support sustainability within solid waste planning and that reduce the
quantity and impacts of solid waste on water quality.

Recommended Actions:

1.

oo

9.

To minimize expensive duplication of effort and to encourage approval of new landfill
sites by the relevant federal and state agencies, the local jurisdictions of the PAG area
should cooperate in locating acceptable landfill sites. They should also cooperate in
determining which sites need to be developed when and by which jurisdiction. It should be
demonstrated that all environmentally acceptable sites have been considered and that the
need for additional landfills in certain areas has been jointly established.

Update landfill inventory to identify capacity needs or other emerging issues for benefits
such as assessing distribution of wildcat dumping sites.

A leachate monitoring system should be established at any landfill which could present a
water quality hazard because of its hydrology.

Recycling solid wastes as an alternative to dumping in landfills is encouraged in many
communities.

Evaluate potential actions related to biosolids best practices.

Action to alleviate any problems found at old landfills relating to water quality, gas
production or subsidence should be taken.

Information on illegal dumpers should be collected so that the situations which encourage
illegal dumping can be understood.

A public education campaign concerning the hazards of illegal dumping should be
instituted through newspapers, schools, neighborhood associations and public service
groups.

Provision for cleaning up the existing wildcat dumps must be made.

10. Share model policies and incentives to address wildcat dumping issues.
11. Share BMPs to sustain recycling infrastructure and practices such those in as Maricopa

Association of Governments’ (MAG) Solid Waste Best Practices®.

The majority of the actions under Goal 5 were identified in PAG’s 1981 Regional Solid Waste Management Plan:

https:/ /pagregion.com/wp-content/docs/pag /2021 /05 /Water-PAG-Reg-Solid-Waste-Mgmt-Plan-1981.pdf
Shitps: //www.azmag.gov/Portals /0 /Documents /MagContent /Solid-W aste-Best-Practices-Report-2017-update-
FINAL.pdf
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Goal 67

Known as a One Water approach, utilize integrated, watershed-based planning to address
water quality problems while benefitting multiple disciplines, acknowledging that planning issues
cross jurisdictions and sectors.

Recommended Actions:

1. As issues arise, consider the specific challenges and needs associated with the individual
waterbodies at the tributary scale. {2006 208 Plan, Section 8.2}

2. Conduct watershed planning to address impaired, important, vulnerable or protected
waters identified in the 208 Plan, where opportunities arise.

3. Since stormwater and nonpoint source pollutants cross jurisdictional lines, conduct regional
stormwater quality planning to target non-point source pollutant sources of impaired
waters, as funding allows.

a. Continue to coordinate public education with Municipal Separate Storm Sewer
System (MS4) managers for regionally cohesive messaging and enhanced
recognition.

b. Continue to develop and share stormwater planning templates, including
regionally coordinated residential and industrial pollution abatement messages,
graphics toolkits, a policy navigation resource to foster public actions and an
annual non-point source impact report.

4. Encourage multi-benefit water quality planning options that integrate infiltration of
stormwater runoff, transportation planning, water resources management, cultural
heritage, habitat, flood control, and/or streambank stabilization, where feasible.

5. Encourage uplands and headwater restoration in order to reduce sediment loading in
main stem rivers to improve regional water quality and improve uplands riparian habitat.

6. Support use of Lower Santa Cruz Basin Study findings to address balance of supply and
demand of physical water within subbasins for aquifer health, environmental benefit,
system reliability and resiliency.

a. Support use of distributed, reliable wastewater reclamation systems to aid the
water portfolio when feasible.

7. Work with diverse stakeholders to identify issues and develop a portfolio of “adaptation”
strategies for water reliability, health and safety.

8. Partner on efforts to promote climate resiliency, livability, sustainability and water quality
as a factor in water security issues.

9. Conduct planning in coordination with transportation, air, economic and sustainability
planning, where PAG policies and funding sources align.

"Goal 6 is supported by 208 Plan policies for Integrated Planning and Section 402 of the Federal Water Pollution
Control Act (33 U.S.C. 1342) regarding integrated plans. The DPA designation and PAG’s mission support cross-
jurisdictional planning. The original 1978 208 Plan recommended integration of stormwater into water resource
management. Using effluent recharge to balance the water budget has been a goal since the 1980 PAG 208
Amendment. A watershed-based approach including the tributary scale was recommended in the 2006 208 Plan. The
recommended actions build upon these records.
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Chapter 2: Water Quality and Management

Efforts

This chapter provides descriptions of current water quality conditions and management efforts, as
well as toxics releases and solid waste management, which can impact water quality within Pima
County. A summary of goals and progress prior to the 2006 Plan is included under Past
Management Actions. Progress made since 2006, including implemented strategies, current
conditions, and recommended steps, are listed throughout this chapter, organized by topic.

Because the majority of PAG’s DPA planning area falls within eastern Pima County (as do the
majority of the population, water resources, and wastewater treatment plants), this area receives
greater geographic focus in this chapter than western Pima County.

The following section reviews water quality monitoring data sources, findings of concern, current
and future management efforts, and the impact of actions. Where issues remain that would
benefit from regional coordination, key recommendations were added to the Strategic Action
Plan.

The U.S. Geological Survey (USGS), U.S. Environmental Protection Agency (EPA), and National
Water Quality Monitoring Council (NWQMC) have sponsored an online Water Quality Portal
that contains information for the state of Arizona. The portal can be accessed at Water Quality
Data®. Instructions on how to access the ADEQ information from the portal is available at
Instructions?. This database is useful to multiple water categories below.

Permitted Discharges

The Aquifer Protection Permit (APP) program is a state program designed to protect the water
quality of Arizona’s aquifers. An APP is needed for any facility that discharges a pollutant to an
aquifer or to the land surface or vadose zone in such a way that the pollutant may reach the
aquifer. APPs are categorized under the Groundwater Protection Section of ADEQ’s Water
Quality Department.

All facilities that discharge pollutants from any point source into waters of the United States are
required to obtain or seek coverage under an Arizona Pollutant Discharge Elimination System
(AZPDES) permit (ADEQ 2017). AZPDES permits are categorized under the Surface Water
Monitoring and Assessment Section of ADEQ’s Water Quality Department.

8https: / /www.waterqualitydata.us/
%http:/ /legacy.azdeq.gov/environ/water/assessment /download /how to download data.pdf
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Conditions and Data Sources

The best way to inquire about APPs is to contact the Water Quality Permit liaison listed under the
ADEQ Registrations and Permits'® page.

The ADEQ website includes an interactive online map'! showing the locations of dischargers
permitted through the AZPDES program.

The public is able to request information on permits from facilities through ADEQ’s website, under
the ADEQ Records Center'2. The recommended approach is to use the MegaSearch database'3
to browse information on local facilities, and if more information is needed, complete an online
records request form. This can be used in combination with ADEQ’s eMaps database to search for
permit information geographically. Additionally, the ADEQ Search Databases'* provides a list of
multiple databases to search for specific permits.

The following is a summary of the number of AZDPES and APP permits in Pima County, based on
information available from the above data sources:

e 905 total AZDPES Stormwater Construction General Permits (CGP)

e 212 total AZDPES Industrial Stormwater Multi-Sector General Permits (MSGP)
e 60 total AZDPES De Minimus permits

e 161 historical drywells, with 6 active drywells

e Approximately 200 open Underground Storage Tanks (USTs), with many more USTs that
have been removed or permanently closed

e Approximately 35 confirmed UST releases

e 11 recharge facilities with effluent water releases (requiring APP permits):
o Marana

Marana High Plains

Sweetwater

Black Wash

Sahuarita

Corona de Tucson

Robson Ranch Quail Creek

Lower Santa Cruz Managed

Santa Cruz Managed

0O O O 0 O 0O 0 o ©O

City of Tucson Southeast Houghton Area Recharge Project
o Santa Cruz River Heritage Project
12 Mine APPs:

Ohttps: / /azdeq.gov/Permits /Listing
Thitp: //gisweb.azdeg.gov/arcgis/emaps /2topic=permits

Phttps: / /azdeq.gov/records-center

Bhttps: / /megasearch.azdeq.gov/megasearch

Yhttps: //azdeqg.gov/databases
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ASARCO Mission Mine (2 APPs)

ASARCO Mission Complex (3 APPs)

La Colorada Minerals

Freeport McMoran Sierrita Mine

Silver Bell Mine

Freeport-McMoran Sierrita Inc. Twin Buttes Mine

o O O 0 O O ©O

Rosemont Copper Project (2 APPs)
o Oracle Ridge Mine
e 1 Commercial Property APP:
o Pace Companies
e 1 Electronics Manufacturing Plant APP:
0 Raytheon System Company Bike Shop
e 1 Fuel Storage — Bulk Fuel Storage APP:
o Santa Fe Pacific Pipelines
e 1 Gasoline Filling Station — Fleet APP:
o ADOT Tucson MVD
e 1 Industrial Park APP:
o University of Arizona Science & Technology Park
1 Military Base APP:
o U.S. Air Force Davis-Monthan Air Force Base (DMAFB) Fire Training Facility

Management Strategies

Management strategies specific to groundwater and surface water quality are detailed in the
following respective sections.

Groundwater Quality

Conditions and Data Sources

Most existing groundwater quality data for Pima County are available for eastern Pima County,
where most groundwater pumping has occurred. Groundwater supply and demand data for the
Tucson Active Management Area (AMA) are available on the Arizona Department of Water
Resources (ADWR) website AMA Annual Supply and Demand Dashboard'® and Groundwater
Authorities in AMAs'é,

In general, groundwater in the Tucson AMA is of acceptable quality for most uses. Commonly
detected constituents in groundwater include arsenic, fluoride and metals from natural sources;
and nitrate, sulfate and total dissolved solids (TDS) from mining and agriculture sources (ADWR
2014a). Other contaminants in Tucson area groundwater include organic compounds such as

Bhitps: / /www.azwater.gov/ama/ama-data

http: / /infoshare.azwater.gov/docushare /dsweb /View /Collection-90
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trichloroethylene (TCE), perchloroethylene, 1,4-dioxane, etc.; petroleum hydrocarbons; and heavy
metals from industrial, commercial and agriculture sources.

Land uses that have reportedly led to historical groundwater contamination in eastern Pima
County include landfills and disturbed areas, irrigated agriculture, animal impoundments,
underground storage tanks, surface impoundments, wastewater treatment facilities (WWTFs),
mines, and industry and commerce (PAG 1994a).

Management Strategies

Areas of known contamination not currently under remediation are monitored to ensure that
contaminants do not spread (ADWR 1999). Continued monitoring and assessment of the extent of
EC plumes are recommended. Monitoring, treatment and prevention efforts for EC are further
discussed in the Emerging Contaminants section.

Under 40 Code of Federal Regulations (CFR) § 258(d), enacted in 1991, new landfills are
required to have composite liner or, in some states, an approved alternative design that prevents

unacceptable releases from the landfill. This may reduce the risk of contamination from newer
landfills.

Federal and state programs have been established to remediate contaminated groundwater and
soil. Conditions and management strategies are covered in more detail in the following sections.

Shallow Groundwater Quality

Conditions and Data Sources

Water levels in the regional aquifer have fallen, in the first instance as a result of stream-bed
entrenchment and then as a result of groundwater pumping, leading to the loss of stream-bed
springs and leaving a perched aquifer isolated from the deeper aquifer. Shallow perched
aquifers occur where clayey sediment is common near the surface, and these aquifers are largely
limited to the area immediately east of the Santa Cruz River. A perched aquifer (or possibly
multiple aquifers) 10 to 30 meters below the surface is present beneath downtown Tucson (Eastoe

2016).

This fully perched aquifer is locally contaminated with non-aqueous liquid phases (e.g.
hydrocarbons and chlorinated solvents) discharged in the past from several commercial sites.
Potential sources of nitrates in the soil samples include historic out-houses, septic tanks, leach fields
and advanced age of the sanitary sewer system in the area. Pima County has gone through
numerous upgrades and repairs in the area. An impermeable layer beneath the perched aquifer
under downtown Tucson has prevented a variety of contaminants from infiltrating to greater
depths. The decline of the regional aquifer to levels below those of the present perched aquifer
has also isolated a variety of contaminants above the aquitard (Eastoe 2016).

Management Strategies
Proper construction of new wells and carefully decommissioning old wells can help prevent
additional downward leakage from the perched aquifer. Groundwater in the contaminated

perched aquifer moves slowly (City of Tucson Environmental Services 2008). Eastoe 2016
identified a recharge zone of the perched aquifer along Arroyo Chico and showed that recharge
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since the separation of the perched and regional aquifers has been insufficient to date to flush
old regional aquifer water from the perched aquifer. No recharge from the Santa Cruz River has
been detected. Such information may be of use in future management of the perched aquifer
contaminants (Eastoe 2016).

Federal Superfund/CERCLA Sites

Conditions and Data Sources

Superfund sites can be viewed on ADEQ eMaps'” and Figure 1. All Superfund sites in Pima
County are in the Tucson area and none in southern or western Pima County.

From 1950 to 1970, historic industrial and defense-related activities resulted in the release of
hazardous wastes into the groundwater leading to extensive contamination of the regional
aquifer. The Tucson International Airport Area (TIAA) is the only federal Superfund site'® in Pima
County (Figure 1). It was listed in 1983. The TIAA project is made up of several smaller projects,
including the Air Force Plant #44 Raytheon Missile Systems Company (AFP44), Tucson Airport
Remediation Project (TARP), Airport Property, Arizona Air National Guard, Texas Instruments
(formerly Burr-Brown), the former West Cap Property, and the West Plume B. Groundwater in the
area is primarily contaminated with TCE. Other contaminants include tetrachloroethylene (PCE),
1,1-dichloroethylene (1,1-DCE), chloroform, chromium, and 1,4-dioxane.

Management Strategies

Several pump-and-treat remediation systems are in operation and have cumulatively removed
approximately 65 tons of volatile organic compounds (VOCs), 100,000 tons of metals, and
10,000 tons of polychlorinated biphenyl (PCB)-contaminated soil from the TIAA project sites (EPA
2019b). Additional information for the individual project sites is detailed below.

The metal soils cleanup for AFP44 was completed in 2001 and removed 100,000 tons of metal
contaminated soils and sludges. Additional soils remediation at the site is focused on improving
efficiency of older extraction wells and treating subsurface soils that are potentially
contaminating groundwater. In-place treatment is the method being pursued for the soil
remediation (EPA 2019b).

Since 1994, the treatment at the TARP site has removed over 1.6 tons of VOCs (EPA 2019b).
Treatment is anticipated to continue until sufficient remediation has been accomplished per EPA
(correspondence with Tucson Water contact, December 2019). In 2014, an Advanced Oxidation
Process Water Treatment Facility was added for the TARP site to treat 1,4-dioxane (EPA 2018d).

A groundwater treatment plant for the Airport Property site was implemented in 2007. Short-
term cleanups, which were completed in 2012, removed over 10,000 tons of VOC and PCB-
contaminated soil. In 2013, the landfill remedy activities were complete (EPA 2019b).

7http: / /gisweb.azdeq.gov/arcgis/emaps/2topic=superfund

Bhttps: / /cumulis.epa.gov/supercpad /cursites /csitinfo.cfm2id=09006 84
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The pumping and treatment system for the Arizona Air National Guard site operated from 1997
to 2012. In 1998 the soils cleanup was complete. The soil vapor extraction system removed 0.032
tons of VOCs. Design of the in-place chemical oxidation system is ongoing (EPA 2019b).

In-situ chemical oxidation injection was performed in 2016 at Texas Instruments, in 2014 at the
West Cap, and is being planned at the Arizona Air National Guard site. Monitoring of the
chemical injection performance is ongoing (EPA 2018d).

Monitored natural attenuation is the remedy for the West Plume B site and TCE concentrations are
either stable or decreasing (EPA 2018d).

State WQARF Sites

The Arizona Water Quality Assurance Revolving Fund (WQARF) was created under the
Environmental Quality Act of 1986 to support hazardous substance cleanup efforts in the state.
ADEQ identifies sites that are most in need of cleanup and adds them to the WQARF Registry.
Sites on the Registry receive first consideration in the distribution of funds for water quality
monitoring, health and risk assessment studies, and remediating hazardous substances that may
impact state waters.

Conditions and Data Sources

Table 1 lists WQAREF sites in Pima County and Figure 1 shows the locations of WQAREF sites in the
Tucson area. All WQAREF sites in Pima County are in the Tucson area and none in southern or
western Pima County. The links below provide current and historical WQARF site information with
site maps.

Current ADEQ WQARF Regqistry!'?
Historical ADEQ WQARF Information2°

Management Strategies

Several groundwater and subsurface contamination sites in Pima County are currently monitored
or remediated under the state WQARF program. Soil and groundwater monitoring is ongoing at
all of these WQAREF sites.

There are five non-registry sites in Pima County that are in the Preliminary Investigation phase
(correspondence with ADEQ contact, May 2019).

19http: //www.azdeg.gov/WQARF-Registry2page=0%2CI1
20http:/ /legacy.azdeq.gov/environ/waste /sps/siteinfo.html
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_Figure 1. Map of Tucson Area Superfund and WQARF Sites
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Table 1. WQARF Sites in Pima County (ADEQ 2017)

. Website Link for
. . Registry Primary Contaminant Current Remedial
Site Location Date Contaminants Sources/Land Action Taken and
Use
Status
Former solvent,
7th Street . hc'eomng oil, waste
. Downtown PCE, TCE and cis-1,2- | oil USTs; former http:/ /www.azdeq.
and Arizona 2000 .
Avenue Tucson DCE dry-cleaning ov/node /987
business (1957-
1989)
Former municipal
Broadway- Eii;rm L0908 :’;i:f;g;‘fmd:szn | landfill (1960~ | hitp://www.azdea.
Pantano ! v 1971), buried gov/node /993
Tucson lead)
metal waste
Facilities that
melted down
. Aluminum dross legally purchased
Harrison . . .
(aluminum, antimony, obsolete aircraft | http://azdeq.gov/h
Road and . . "
Millmar Tucson 2017 arsenic, cadmium, parts for scrap arrison-road-and-
copper, lead, and metal. Facilities millmar-road-dross
Road Dross .
nickel) operated from
the 1950s to the
1970s
Los Reales | Southeast Active municipal http://www.azdeq.
Landil Tucson 1999 | PCE TCE landfill gov/node/999
Miracle West . http:/ /www.azdeq.
Mile Tueson 1998 TCE, chromium Unknown qov/node /1006
. Downtown PCE, TCE, cis-1,2-DCE, | Dry cleaning http://www.azdeg.
Park-Euclid Tucson 1999 and vinyl chloride facilities gov/node/1013
Shannon
Road- | pce, 1cE, 1,1-
Rillito .
dichloroethene (1,1-
Shannon Creek ..
Road/El Northwest | (1999) DCE), 1,1- Former municipal | http://www.azdeq.
. " | dichloroethane (1,1- landfill, former oil | gov/node /1020
Camino del | Tucson El . .
. DCA), cis-1,2-DCE, recycling plant
Cerro Camino . .
del vinyl chloride, and
benzene
Cerro
(1998)
Silverbell Northwest 1999 PCE, TCE, cis-1,2-DCE, | Former landfill h'r;s://név(\:ll\;v%.g;c;eq.
Landfill Tucson vinyl chloride (1966—-1977) g
Leaky
underground
Stone and . | hittp://www.azdeq.
Grant Tucson 2017 PCE storage tqn-k, S(?I| qov/node /2332
gas contamination
under building
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Other Contamination Areas

Conditions and Data Sources

In addition to the above sites, land uses have impacted the local groundwater of a number of
sites. For example, groundwater under downtown Tucson is contaminated with diesel fuel, PCE,
TCE, and 1,2-DCE. The Park-Euclid site is currently undergoing treatment to remove the
contaminants (ADEQ 20135). Also, an area encompassing 42 square miles in the upper Santa Cruz
River area, which extends from 2 miles south of the Tucson city limits to just north of Green Valley,
contains seven public supply wells that have exceeded the Maximum Contaminant Level (MCL) for
nitrate. Historical data indicate that the high nitrate concentrations in this area occurred between
the late 1940s and the mid-1960s, apparently as a result of irrigated agriculture, sewage
effluent, septic tanks, and animal feed lots (PAG 1992). Sampling conducted between 1997 and
2002 indicated high TDS, sulfate, and hardness concentrations near tailings ponds associated with
mining activities southwest of the Tucson metropolitan area (PAG 2002).

Groundwater and soil contamination have occurred at the DMAFB from a 1985 jet fuel spill.
Management Strategies

A soil vapor extraction system was installed at the DMAFB in 1994 to remove VOGs. Soil and
groundwater monitoring is ongoing at the DMAFB former onsite landfill and at the former offsite
Titan missile silo. In 2015, a preliminary assessment was conducted at DMAFB for PFAS.
Additional investigations?! were being conducted as of 2018.

Accomplishments in WWTF compliance and septic management efforts are detailed in the
Wastewater Facilities Planning chapter.

PAG recommends collaboration to create a comprehensive septic system map in order to assess
distribution of potential groundwater contamination.

Drinking Water Quality

Conditions and Data Sources

In 2018, potable water delivered by Tucson Water met the primary drinking water standards,
with contaminant levels below EPA’s regulatory limits (Tucson Water 2018a).

Table 2 provides links to water quality reports maintained by the larger public municipal water
service providers and selected private water companies in eastern Pima County. Water quality
data for all public water systems in Pima County can be accessed using the ADEQ Safe Drinking
Woater Information System?2.

https:/ /azdeq.gov/node /4209

22http:/ /azsdwis.azdeq.gov/DWW EXT/JSP /W aterSystems.jsp2PointOfContactType=none&number=&name=&coun
ty=Pima
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Table 2. Water Quality Data Links by Water Provider

Water Service Provider Web Link
Tucson Water Annual
Water Quality Reports https: / /www.tucsonaz.gov/water/annual-water-quality-reports
Tucson Water Monthly
Water Quality Reports https: / /www.tucsonaz.gov/water/monthly-water-quality-reports
Tucson Water Reclaimed
Water https: //www.tucsonaz.gov/water /reclaimed-water-quality
Metro Water District http://www.metrowater.com/index.php2pg=22
Marana Water http: //www.maranaaz.gov/water-quality /

Oro Valley Water Utility  |https://www.orovalleyaz.gov/town/departments/water-utility /water-quality

Flowing Wells Irrigation
District https: //www.fwid.org /services/documents-forms/

Avra Water Picture Rocks  |http://www.avrawater.com/water-quality /

Community Water
Company Green Valley http: //communitywater.com /wgr-pdf/

Sahuarita Water Company |https://sahuaritawater.com/your-water/water-quality /

Vail Water Company http://vailwater.com/reports.php

Management Strategies

In the event that contamination is detected, appropriate action by the applicable parties will be
taken to ensure that contaminants do not enter the drinking water supply.

CAP Water Quality

The Central Arizona Project (CAP) water delivered to the Tucson area is a mixture of mostly
water from the Colorado River with some water from the Bill Williams River and the Agua Fria
River.

Conditions and Data Sources

Analytical results for common constituents for all CAP water samples collected by CAP are
recorded and reported on the CAP website?3.

In Pima County, CAP water is recharged prior to being pumped out, treated, and discharged to
drinking water systems. Through recharge, the CAP water is treated naturally as it infiltrates
through the soil (known as soil aquifer treatment) and it blends with the native groundwater in the
aquifer. Tucson Water began recharging CAP water in the late 1990s and began recovering and
delivering the CAP water blend in 2001. The recovered water blend meets the Safe Drinking
Water Act (SDWA) primary standards and is only treated with chlorine to prevent microbial
contamination in the delivery system (Tucson Water 201 8b).

Although the recovered CAP water meets SDWA primary standards, research is ongoing as to

how effective soil aquifer treatment is at removing or reducing the concentration of ECs such as
pharmaceuticals, personal care products, industrial chemicals, pesticides, etc. Some of these ECs
have been detected in Colorado River water (ADEQ 2018b) and in Tucson Water’s drinking

2http: / /www.cap-az.com/departments/water-operations /water-quality
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water system (Tucson Water 2018a). ECs are unregulated contaminants that do not yet have an
established drinking water standard by the EPA. More information can be found in the Emerging
Contaminants section.

Reclaimed Water Quality

Conditions and Data Sources

Tucson Water uses treated wastewater to produce reclaimed water at the Reclaimed Water
Treatment Plant. The reclaimed water is used for irrigation, dust control, firefighting and industrial
purposes. Reclaimed water is regulated by ADEQ and is rated based on the quality of the
reclaimed water. Reclaimed water provided by Tucson Water is rated as Class A by ADEQ.

Reclaimed water quality data is available on the City of Tucson Reclaimed Water Quality?4
webpage.

Management Strategies

The Pima County Metropolitan WRFs are the largest producers of reclaimed water in the PAG
region. They provide treatment to reclaimed water reuse standards. ADEQ regulates the
reclaimed water program and water quality standards based on the water’s end use. The City of
Tucson controls the majority of the reclaimed water in Pima County and provides this water
resource to other water service providers in the Tucson area.

Effluent Water Quality

Conditions and Data Sources

The Agua Nueva WRF and the Tres Rios WRF are required to monitor wastewater discharge
(i.e., secondary effluent) along the Santa Cruz River for a number of water quality parameters to
comply with AZPDES permits and APPs (PCRWRD 201 6). Effluent produced at the Agua Nueva
WREF is classified as Class B+ reclaimed water but can meet Class A+ reclaimed water standards
if reclassification is pursued. Effluent that is discharged into the Santa Cruz River meets AZPDES
permit standards and numeric Aquifer Water Quality Standards (PCRWRD 2018).

A study by the Sonoran Institute found that between 2013 and 2017, ammonia concentrations in
the effluent-dependent stretch of the Santa Cruz River (downstream of the Agua Nueva WRF and
Tres Rios WRF) decreased from 13 mg/L to 1 mg/L. The decrease coincides with WRF upgrades
(Sonoran Institute 2018b).

The Sahuarita WRF treats effluent to A+ reclaimed water standards on site and discharges a
permitted amount into rapid infiltration basins that return the effluent back into the aquifer.

Treated effluent from the Marana WRF is permitted for Class A+ reclaimed water standards and
was historically discharged to a tributary of the Santa Cruz River. The Town of Marana has
constructed recharge basins adjacent to the WRF site for the accrual of reclaimed water storage
credits under an Underground Storage Facility permit issued by ADWR. Other options include

24https: / /www.tucsonaz.gov/water /reclaimed-water-quality

Appendix A: Water Quality Management 21


https://www.tucsonaz.gov/water/reclaimed-water-quality
https://www.tucsonaz.gov/water/reclaimed-water-quality

PAG 208 Plan - 2020
discharge of effluent to an unnamed wash to the Santa Cruz River, reuse on site or reuse as
reclaimed water.

The data collected from the County’s monitoring have been summarized in several previous
studies, including those by PAG (1994qa, 1996) and Malcolm Pirnie (1994).

Additional effluent monitoring reports are available at the following links.

Pima County Regional Wastewater Reclamation Depariment (PCRWRD) Effluent
Generation and Utilization Report, 201725

Marana High Plains Effluent Recharge Project?¢

Marana High Plains Effluent Recharge Project Annual Monitoring Report, 201627

Surface Water Quality

ADEQ conducts long-term statewide water quality monitoring, while other agencies and
organizations conduct water quality monitoring at smaller spatial and temporal scales. Surface
water quality monitoring in Pima County may be more limited than in states with wetter climates
because there are fewer perennial surface water bodies. Because of their rarity, the importance
of these systems is recognized and so many local organizations support the monitoring.

Conditions and Data Sources

ADEQ compiles periodic reports detailing surface water quality in Arizona, as required by Clean
Water Act Section 305(b). Surface water bodies, including stream reaches and lakes, are
sampled for different parameters and assessed as to whether or not they attain the water quality
standards associated with the designated use of the water body.

ADEQ-defined designated uses are as follows:

e Aquatic and Wildlife
o Coldwater Fishery
o Warmwater Fishery
o Ephemeral Stream

o Effluent-Dependent Water
e Full Body Contact (i.e., swimming)
e Partial Body Contact (i.e., non-swimming recreation)
e Fish Consumption

e Domestic Water Source

Bhitp: / /webems.pima.gov /UserFiles /Servers/Server 6 /File /Government/W astewater%20Reclamation /Publibations
/Effluent gen 2017.pdf
28http: / /webcms.pima.gov /cms/one.aspx2portalld=169&pageld=68789

2Thttp: / /webcms.pima.gov /UserFiles /Servers/Server 6 /File /Government/Flood%20Control /Projects/Marana%20H;i
ah%20Plains%20Effluent%%20Recharge /usfp-annual-report2016.pdf

Appendix A: Water Quality Management 22


http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Wastewater%20Reclamation/Publibations/Effluent_gen_2017.pdf
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Wastewater%20Reclamation/Publibations/Effluent_gen_2017.pdf
http://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=68789
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Flood%20Control/Projects/Marana%20High%20Plains%20Effluent%20Recharge/usfp-annual-report2016.pdf
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Wastewater%20Reclamation/Publibations/Effluent_gen_2017.pdf
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Wastewater%20Reclamation/Publibations/Effluent_gen_2017.pdf
http://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=68789
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Flood%20Control/Projects/Marana%20High%20Plains%20Effluent%20Recharge/usfp-annual-report2016.pdf
http://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Flood%20Control/Projects/Marana%20High%20Plains%20Effluent%20Recharge/usfp-annual-report2016.pdf

PAG 208 Plan - 2020

e Agricultural Irrigation

e Agricultural Livestock Watering

Assessment categories include Attaining All Uses (Category 1), Attaining Some Uses (Category 2),
Inconclusive (Category 3), Not Attaining (Category 4), and Impaired (Category 5). Category 1
waters meet the water quality standards for all designated uses. Category 2 waters attain the
water quality standards for at least one designated use, while the other uses are deemed
inconclusive. The inconclusive category indicates that the sampling data do not show a clear result
or that no credible data are available. Category 4 waters are not attaining at least one
designated use, and a Total Maximum Daily Load (TMDL) has been completed for the reach, or
the reach is expected to attain all designated uses by the next listing cycle. Impaired waters do
not attain water quality standards for any designated use and require development of a TMDL
plan in an effort to restore surface water quality.

ADEQ assesses subwatersheds (drainage areas) in the Santa Cruz-Magdalena-Rio Sonoyta
Watershed and the San Pedro-Wilcox Playa-Rio Yaqui Watershed located in eastern Pima
County and the Colorado-Lower Gila in western Pima County (excluding Native American nation
land) for attainment and non-attainment.

Where surface water is impaired, it is often due to natural processes like fires and the chemical
weathering of bedrock, or human activities (urbanization or chemical use associated with mining
and agriculture). Common constituents of concern in Pima County are suspended

sediments /turbidity, dissolved oxygen, nutrients, metals and pathogens.

A 2004 study by The Nature Conservancy (TNC) compared current and historical data and found
that 35 percent of Arizona’s natural perennial flowing rivers had been altered or lost altogether
as a result of dams, diversions and groundwater pumping. Future water demand, effluent flows
and water quality can affect rivers as well as the benefits these rivers provide to people (TNC

2018).

As of 2019, the Cafiada del Oro stretch of the Santa Cruz River near Marana is considered
impaired due to past exceedance of E. coli in stormwater sources and non-attaining status for
ammonia. Arivaca Lake and Lakeside Lake were listed as not attaining as of 2016. Arivaca Lake
is within the Brawley Wash watershed in southern Pima County and Lakeside Lake is a Tucson
urban lake within the Rillito watershed. In western Pima County, there are no known perennial
streams and therefore no OAWSs nor impaired waters. There are 4 watercourses with designated
uses in western Pima County, primarily on National Park and BLM lands.

Geographic data for impaired waters are available on ADEQ eMaps?8. The map also includes
fish consumption advisory locations.

The following websites provide a link to related databases for surface water quality.

ADEQ Surface Water Monitoring and Assessment??
ADEQ Santa Cruz Watershed Assessments 20163°

2nttp: / /gisweb.azdeq.gov/arcgis/emaps/2topic=impaired
29https: / /azdeg.gov/programs/water-quality-programs/surface-water-monitoring-and-assessment
3Ohttp: / /static.azdeg.gov/wad /waga/sc2016.pdf
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The Water Quality of Priority Streams in Pima County report prepared by PAG, April
200231

In addition to ADEQ’s monitoring, several perennial and intermittent water bodies that are
potentially very important aquatic habitats in Pima County have been sampled through studies
conducted as part of the Sonoran Desert Conservation Plan (SDCP). These include Cienega Creek,
Davidson Canyon, Bingham Cienega, and the San Pedro River. Water Quality in Pima County
report prepared by PAG, March 200232

Management Strategies

For waters that are designated impaired, ADEQ is required to calculate a TMDL of a water
quality parameter that will not cause an exceedance of surface water quality standards. They
are also required to implement the TMDL by tracking pollutant sources and managing them in such
a way that water quality standards are met.

A TMDL for mercury exceedances at Arivaca Lake was completed in PAG’s DPA in 1999, where
there was a Fish Consumption Advisory. A TMDL for Lakeside Lake, an artificial urban lake fed by
reclaimed water and stormwater runoff in Tucson, was completed in 2005 to address dissolved
oxygen, pH, and nutrients. Arivaca Lake and Lakeside Lake were listed as “not attaining” and
delisted as “impaired” in the ADEQ Santa Cruz Watershed Assessments 201633, Waters can be
delisted if the requirements in Arizona Administrative Code (A.A.C.) § R18-11-605(E)(2) are met.

The following website links provide additional information about the status of impaired waters in
Pima County.

Arivaca Lake TMDL (completed in 1999)34
Lakeside Lake TMDL (completed in 2005)35
EPA - Pima County Watershed Website Link3¢

Impaired Water Status and TMDL Status - Santa Cruz River Watershed3”

Cienega Creek

Cienega Creek is within the Rillito watershed. The perennial reaches of Cienega Creek are
designated by the state as an Outstanding Arizona Water (OAW), which means it qualifies for
site-specific water quality standards established to maintain and protect existing water quality.
The lowermost reaches of Cienega Creek were first sampled in the late 1990s as part of a two-
year study by PAG and the Pima County Regional Flood Control District (RFCD) to determine the
source of the water. Fonseca et al. (1990) concluded that the water quality of base flows in the

31http: / /webcms.pima.gov /UserFiles /Servers/server 6 /File /Government /Flood%20Control /Reports/wqpriority-
streams.pdf

32http: / /webcms.pima.gov/UserFiles /Servers/Server 6 /File /Government /Flood%20Control/Intranet/USACOE%20R
eports/Tres%20Ri0s%20del%20Norte%20Draft%20F3%20Report /tres-rios-del-norte-f3-app-d-app-k.pdf

33http: / /static.azdeq.gov/wad /waa/sc2016.pdf

34https: / /azdeq.gov/sites /default/files /santacruz _arivaca tmdl.pdf

35https: / /legacy.azdeg.gov/environ/water /watershed /download /nemo-san_pedro-wp.pdf

36https: / /cfpub.epa.gov/surf/county.cfm2fips code=04019

37https: / /azdeq.gov/node /677
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nominated reach met standards for designated uses, including aquatic and wildlife (warm-water)
leading to the nomination of the OAW.

Conditions and Data Sources

Cienega Creek maintains outstanding water quality. Current and historical studies of Cienega
Creek can be found at the following links.

Historic Unique Waters Final Nomination Report38

PAG Water Reliability webpage3?

Pima County Cienega Creek Natural Preserve webpage#4©

Cienega Creek Natural Preserve Hydrologic Monitoring & Analysis, July 2016 to June
20174

Citizen scientists document long-term streamflow declines in intermittent rivers of the desert
southwest, USA42

Management Strategies

Pima County and PAG regularly monitor the Cienega Creek Natural Preserve to detect changes
from baseline data. The three management objectives of the Preserve are:

1. to preserve and protect the perennial stream flow,

2. to preserve and protect the existing riparian vegetation and cultural resources, and

3. to provide opportunities for public recreation, education and other appropriate activities
(Pima County RFCD 2018).

To limit disturbance of the ecosystem and ensure that visitors are aware of prohibited activities,
all visitors to the Preserve are required to obtain a permit*? from the Pima County Natural
Resources, Parks and Recreation Department.

The lands within the Preserve are designated as mitigation lands under the Multi-Species
Conservation Plan (MSCP) (Pima County RFCD 2018). The Pima County Office of Sustainability
and Conservation reports any toxic or hazardous waste spills in Cienega Creek or the Santa Cruz
River to the U.S. Fish and Wildlife Service under the MSCP.

If the Pima County RFCD becomes aware of a toxic spill or other contamination within the
Cienega Creek Natural Preserve, staff coordinate the response on a case-by-case basis. PDEQ
and/or ADEQ are/is involved in enforcement and cleanup actions.

38https: / /pagregion.com /wp-content /docs /pag /2021 /05 /Water-PC-ADEQ-Unique-Waters-Final-Nomination-Rpt-
for-CienegaCreek-NaturalPreserve-1990.pdf

3%https: / /pagregion.com/sustainability /water-quality /water-reliability

4Ohttp: / /webcms.pima.gov/cms /one.aspx2portalld=169&pageld=65706

hitps: / /pagregion.com/wp-content /docs /pag /2021 /05 /Water-Cienega-Creek-Hydro-Monitoring-2016-17-
PCRFCD-2017.pdf

hitps: / /pagregion.com/wp-content/docs /pag /2021 /05 /Water-Citizen-Scientists-Document-Streamflow-Declines-
Allen-et-al-2019.pdf

Bhitps: / /webcms.pima.gov/cms/one.aspx2portalld=169&pageld=26988
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Based in part on PAG’s riparian health assessments of Cienega Creek and Davidson Canyon,
PAG’s Regional Council passed a Resolution Supporting our Heritage of Desert Waters#4 in
January 2017. PAG’s Regional Council recognizes the value of preserving and reviving the unique
benefits of our desert riparian areas and establishing goals to further build resilience in
vulnerable areas. Further, PAG’s Regional Council recognizes that desert waters, including
aquatic, ephemeral, intermittent and perennial water resources supported by surface water and
shallow groundwater, critically sustain societal, economic and ecological well-being.

In keeping with the goals of the resolution, PAG makes the following recommendations as they
apply to Cienega Creek and other riparian areas:

e Continue efforts to provide shallow groundwater outreach in rural areas to sustain our
region’s heritage of streamflow in the desert.

e Employ Gl techniques that help stormwater to infiltrate into shallow aquifers, to sustain
vegetation and to reduce groundwater pumping for irrigation.

® Increase the use of stormwater and reclaimed water to benefit important riparian areas.

e Promote and facilitate efforts to account for the environment in water budgets and river
flow in watershed plans.

PAG takes the following actions to support riparian resiliency for management goals:

e Conducts quarterly monitoring to track long-term and seasonal groundwater trends and to
assess impacts to the health of the riparian community.

e Develops techniques and shared monitoring protocols with interested organizations.

e Continues to lead public engagement activities that encourage water conservation,
pollution prevention and riparian restoration.

e Coordinates with stakeholders in the vicinity of Cienega Creek, including the Las Cienegas
National Conservation Area.

Davidson Canyon

Davidson Canyon, a tributary of Cienega Creek, is within the Rillito watershed. Davidson Canyon
was designated as an OAW in 2008.

Conditions and Data Sources
Davidson Canyon maintains outstanding water quality.

Ongoing water quality monitoring by PAG and the Pima County RFCD has tracked seasonal
trends and is conducted regularly in order to detect changes in baseline conditions.

The PAG Water Reliability webpage?® includes the most recent annual status report from the
PAG monitoring program for Cienega Creek and Davidson Canyon. Past reports are available
by request.

#hitps: / /pagregion.com/wp-content/docs /pag /2021 /05 /2017 -Supporting-our-Heritage-of-Desert-Waters-

Resolution.pdf
Shttps: / /pagregion.com/sustainability /water-quality /water-reliability
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Management Strategies

See Cienega Creek above.

Bingham Cienega

Bingham Cienega Natural Preserve is perennial wetland located approximately 2,000 feet west
of the Lower San Pedro River and one quarter mile north of the settlement of Redington. Pima
County RFCD purchased the area from Jack Kelly and Lois Bingham Kelly in 1989 to protect the
property, which once was the cornerstone of the M Diamond Ranch. The wetland and agricultural
fields were supported by a perennial spring and San Pedro sub-flow.

Conditions and Data Sources

Groundwater levels have been declining due to drought, evapotranspiration, and pumping
outside of the preserve. Per ADWR records, the spring once flowed 494 gallons/minute, but
spring flow has been absent during 1952-1953, 1974-1978, and 2008-present.

PAG and the Pima County RFCD sampled Bingham Cienega, the San Pedro River, and Edgar
Canyon (a tributary of the San Pedro) in the late 1990s in order to identify the water source of
the Cienega. Bingham Cienega Source Water Study4®

Oxygen and hydrogen isotopic results from alluvial wells and the former spring water indicate
groundwater recharge here is dominated by summer monsoon precipitation. Tritium analysis
indicate the former spring water was recharged within the previous 50 years.

Management Strategies
Riparian trees, buttonbush and sacaton grasses were planted in 2001 to restore the retired

agricultural fields. The description of the 1998-2001 restoration project can be found in the 2006
Projects to Enhance Arizona’s Environment4” report.

A management plan approved by the U.S. Fish and Wildlife Service is currently being
implemented at the preserve. The management plan is focused on the following conservation
targets:

e Shallow groundwater and discharge

e Tributary streamflow and recharge

e Mesquite bosque and other distinct plant communities
o  Wildlife connectivity

e Native aquatic species

e Cultural resources

4http: / /webcms.pima.gov/UserFiles /Servers/server 6 /File /Government/Flood%20Control /Reports/bingham-
cienega-source-water.pdf

4Thttps:/ /wrrc.arizona.edu/sites /wrrc.arizona.edu/files /ProjectsToEnhance AZ'sEnvironment2.pdf
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Management activities that occurred in 2018 include groundwater level monitoring, precipitation
recording, fire management activities, installation of a water station, fence maintenance and
remote camera installation (Pima County 2019).

Additional information on the current management plan for the Bingham Cienega Natural
Preserve can be found in the Multi-Species Conservation Plan 2018 Annual Report“®.

Bvehman Canyon

Buehman Canyon Creek is a tributary to the San Pedro River located in the northeast corner of
Pima County, within the San Pedro watershed. A portion of Buehman Canyon Creek, from its
headwaters to a confluence with an unnamed tributary is designated as an OAW. The OAW
portion of Buehman Canyon Creek was included as part of the 2016 ADEQ Assessment
performed.

Conditions and Data Sources

In 2016, the ADEQ San Pedro Watershed Assessment water sampling results for Buehman Canyon
Creek showed exceedances for dissolved oxygen and E. coli. The low dissolved oxygen is due to
the natural occurrence of groundwater upwelling in the stream and therefore is not considered in
determining if the water is attaining for aquatic and wildlife use. The E. coli exceedance only
occurred in one of four of the samples and therefore the designated use category Full Body
Contact was inconclusive. The surface water was attaining for all other uses (ADEQ 2016b).

The water has been assessed as a Category 2 (ADEQ 2016b), Attaining Some Uses. The
designated uses for the surface water are fish consumption, full body contact, agricultural
livestock watering, and aquatic and wildlife — warmwater. In the 2007 ADEQ Clean Water Act
305(b) Assessment, Buehman Canyon Creek was designated as Category 1 (ADEQ 2007).

Management Strategies

The monitoring recommendation for Buehman Canyon Creek is to collect additional samples to test
for E. coli. The stream will continue to be assessed by ADEQ for the Clean Water Act
requirements and because of its status as an OAW.

San Pedro River

Approximately 11 miles of the San Pedro River crosses through Pima County. The San Pedro River
enters the northeastern corner of Pima County in what is considered the Lower San Pedro Basin.
The San Pedro River is perennial in this area.

Conditions and Data Sources

Two sections of the San Pedro that cross Pima County, from Hot Springs Creek to Redfield Canyon
and from Buehman Wash to Peppersauce Wash, were evaluated in the 2007 ADEQ Clean
Water Act Section 305(b) Assessment and designated as a Category 2, Attaining Some Uses. The
reach from Buehman Wash to Peppersauce Wash exceeded standards for copper, chromium, E.

“Bhttp: / /webems.pima.gov/UserFiles/Servers/Server 6 /File /Government/Office%200f%20Sustainability%20and%
20Conservation/Conservation%20Sciece /Multi-
species%20Conservation%20Plan/2018%20MSCP%20Annual%20Repori%20-%20with%20Cover.pdf
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coli, lead and suspended sediment concentration. The reach from Hot Springs Creek to Redfield
Canyon had exceedances in the same as above plus manganese and dissolved oxygen (ADEQ
2007). The portion from Hot Springs Creek to Redfield Canyon was evaluated again in the 2012
ADEQ Assessment and was designated as Category 3, inconclusive. It had no exceedances for
any parameters; however, the data was insufficient to truly assess the surface water (ADEQ
2014b).

The San Pedro River in Pima County was not assessed in the 2016 ADEQ Clean Water Act
Section 305(b) Assessment. However, a portion of the river approximately 7 miles downstream,
known as the Lower San Pedro River Wildlife Area, was assessed in the 2016 report and is
included in an ongoing monitoring program. The 2016 ADEQ assessment identified this reach of
the river, from Peppersauce Wash to Aravaipa Creek, as a Category 2, Attaining Some Uses. The
water quality sampling resulted in exceedances for dissolved oxygen, E. coli, suspended sediment
concentration, selenium, and bottom deposits. Some of the exceedances were due to storms or
groundwater upwelling which do not impact the attaining status of some designated uses. The full
body contact and aquatic wildlife — warmwater designated uses were inconclusive due to the
exceedances in bottom deposits, dissolved oxygen, selenium, and E. coli (ADEQ 2016b).

ADEQ performed water quality sampling from 2012 to 2016 as part of the restoration plan for
the Lower San Pedro River Wildlife Area. The restoration plan requires 30 years of monitoring
for this reach of the river (NEMO 2010). The sampling performed for this report was
incorporated into the 2016 ADEQ Assessment. The results of this sampling showed that the E. coli
exceedance occurred during stormflow which is due to animal waste flushing into the system

(ADEQ 2016b).

Additional water quality information for the San Pedro River can be found on the ADEQ
webpage and at the following links.
ADEQ Ambient Groundwater Quality of the Lower San Pedro Basin4®

Nonpoint Education for Municipal Officials (NEMO) Watershed-Based Plan San Pedro
Watershed?>°

Management Strategies

There are no wastewater treatment plants in the Lower San Pedro Watershed within Pima County,
and wastewater is treated with individual on-site systems instead. However, the outfall for the
Mount Lemmon WREF is within the Lower San Pedro Watershed. Potential non-point source sources
of pollutants include cattle grazing, mining and irrigated cropland along the river.

The Lower San Pedro River Wildlife Area was established as part of the Natural Resource
Damage Assessment (NRDA) program. Through this program ASARCO provided funds to restore
and mitigate land affected by the hazardous substance release into Mineral Creek. The funds are
being utilized to restore this portion of the lower San Pedro river. ADEQ provides the water
quality surveys and ongoing monitoring of the water quality trends for the area. The current
recommendations for the Lower San Pedro River Wildlife Area include additional samples to
determine if selenium is still exceeding the chronic selenium standard and to determine if E. coli
for full body contact is attaining or impaired. Plans also include tracking trends for suspended-

4%https: / /legacy.azdeq.gov/environ/water /assessment /download /02-Isp.pdf
30https: / /legacy.azdeqg.gov/environ/water /watershed /download /nemo-san pedro-wp.pdf
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sediment concentration and dissolved oxygen. There currently are no portions of the mainstem San
Pedro River being monitored by ADEQ within Pima County.

Stormwater Runoff Quality

Management of stormwater runoff from urbanized areas is very important for protecting surface
waters and our natural resources from pollutants. Concentrated development in urbanized areas
substantially increases impervious surfaces such as city streets, driveways, parking lots, and
sidewalks, where pollutants from human activities settle and remain until a storm event washes
them into nearby storm drains. Stormwater runoff is often transported through MS4s and
ultimately discharged into local rivers and streams without treatment. Common pollutants in
stormwater runoff include litter, oil, chemicals, toxic metals, bacteria, sediment and excess
nutrients like nitrogen and phosphorous. Poorly managed urban stormwater can also drastically
alter the natural flow and infiltration of water, scour stream banks, and harm or eliminate aquatic
organisms and ecosystems.

Conditions and Data Sources

Stormwater runoff quality data collection is often limited to urbanized areas in Pima County,
primarily the Tucson metropolitan area. Several agencies including ADEQ, USGS, the City of
Tucson and Pima County monitor stormwater quality data in the metro area. The latter two are
required to as part of their Phase 1 MS4 permits. All small MS4s are required to conduct visual
monitoring of five chosen outfalls per Section 6.4.3.8 of the 2016 ADEQ Small MS4 General
Permit. See Figure 3 for a map of MS4s in eastern Pima County. In 2016, Marana was issued a
Small MS4 General Permit requiring additional analytical monitoring since the MS4 discharges to
impaired waters [also known as 303(d) waters]. Marana will have data available in the future as
a result.

Recent stormwater quality data is available at the following links.

Pima County Stormwater Quality3!

City of Tucson Stormwater Management Documents®2

As mentioned in the Surface Water Quality section above, ADEQ’s 2016 Status of Water Quality
in Arizona 305(b) Assessment Report®? listed the Cafiada del Oro stretch of the Santa Cruz River
as impaired due to the presence of E. coli in stormwater sources. According to the City of Tucson’s
2017 Annual MS4 Report®4, E. coli was detected above Arizona’s surface water quality
standards (SWQS) in stormwater sampling during every monitoring season between Fiscal Year
(FY) 2011-12 and FY 2016-17. Pima County’s 2018 Annual MS4 Report>® indicates that E. coli
and copper were the only pollutants that were detected above SWQS during the 2018
monitoring year.

SThitp: / /webcms.pima.gov/cms/one.aspx2portalld=169&pageld=62831
52https: / /www.tucsonaz.gov/tdot/documents

53https:/ /azdeq.gov/2016-water-quality-arizona-305b-assessment-report

S%https: / /www.tucsonaz.gov/files /transportation/2017 Annual Report Signed.pdf

SShttp: //webcms.pima.gov/UserFiles /Servers/Server 6 /File /Government/Environmental%20Quality /W ater /Stormw
ater/2018 MS4AnnualRpt.pdf
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Management Strategies

PAG helps the local regulated jurisdictions coordinate regional messaging templates related to
stormwater management. PAG supports outreach and education activities that are required by
the member jurisdictions’ MS4 permits. The MS4s are required by 40 CFR § 122.34(b)(2) to
implement a public education program for the community. The program includes a focus on
pollutants of concern for impaired and TMDL waters, and priority waters that receive a discharge
from the MS4.

PAG creates regional outreach templates, such as the Watershed Map Pocket Guide (Figure 4).
These materials and outreach strategies are developed with input from local MS4s. Regionally
cohesive messaging is recommended to increase recognition, with care to distinguish stormwater
pollution sources from clean effluent resources. The ultimate objective of a public education
program is to increase knowledge and change the behavior of the public so that non-point source
pollutants in stormwater are reduced, thereby reducing the cumulative impact of these distributed
sources that come from public behaviors. Knowledge and behavioral change are monitored
through PDEQ annual air quality and stormwater surveysé.

In addition to public education, the local jurisdictions and stakeholders have implemented
numerous stormwater management projects and policies across the region. The City of Tucson and
Pima County maintain several detention basins, as indicated in Figure 5. Several projects have
expanded to have multi-benefit solutions. For example, the Ed Pastor Kino Environmental
Restoration Project (KERP) was completed in 2001 and has resulted in the reconfiguration of a
detention basin to utilize stormwater for onsite turf irrigation and wetland habitat, maintained by
the Pima County RFCD. Pima County RFCD’s Design Standards for Stormwater Detention and
Retention Manual was updated in 201557 to incorporate the use of integrated site planning and
first flush practices. In addition, stormwater has been considered a potential source water for
artificial groundwater recharge projects in Pima County.

Efforts continue to target key pollutants in stormwater. E. coli source-tracking studies are
recommended to define the target of pollution prevention and treatments efforts. Genetic
fingerprinting of E. coli would help identify if pet waste is the source and therefore
education/outreach should be the primary initiative or if homeless populations may be the cause
then whether more services and facilities are needed. The need for genetic fingerprinting of E.
coli has been added to the Sonoran Institute’s Santa Cruz River Research Priorities®8.

Low Impact Development/Green Infrastructure Strategies

The PAG region has separated storm sewer systems, in which stormwater is not combined into
sanitary sewers. Therefore, pollutants in surface water runoff must be treated through best
management practices (BMPs) that filter, infiltrate and /or biodegrade pollutants. Low Impact
Development (LID) and Gl have been found to be a cost-effective, multi-benefit control measure.
To assess progress and gaps in this field within arid environments, PAG conducted a 2012 report
that documents over 70 policies, plans, educational programs and other efforts, demonstrating
that municipal support of GI/LID has increased steadily since 1985.

56http: / /webcms.pima.gov/cms/one.aspx2portalld=169&pageld=59739

57http: / /webcms.pima.gov/cms /one.aspx2portalld=169&pageld=65527

58https: / /sonoraninstitute.org /resource /scrrd-research-priorities
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Overall, the region is making strides in LID/GI and is a leader in LID/GI for arid regions. An
example of a local desert-adapted Gl project is shown in Figure 2. Each of the local jurisdictions
employs and encourages varying aspects of Gl, based on the needs of their communities._For
example, the City of Tucson and Oro Valley have policies requiring rainwater harvesting on
streets and /or in commercial or residential areas (City of Tucson Rainwater Ordinance®® and Oro
Valley Article 15-18. T¢9). PAG has assessed widespread implementation of LID/GI by
inventorying sites since 2007 (Figure 5).

Regional coordination has been key to encouraging the most reliable and cost-effective LID and
Gl practices in stormwater management. PAG, Pima County, the City of Tucson, local private and
non-profit stakeholders and others have worked together through the LID Working Group. The
group has coordinated on Regional Council resolutions, guidance manuals, workshops and case
studies (Pima County website®'). PAG has developed return on investment studies and interactive
planning maps which may be found on PAG’s website®?.

__ Figure 2. Photo of Green Infrastructure in an Arid Environment

Curb inlets attenuate stormflows on streets while bioretention systems mitigate pollutants.

5%https: / /pagregion.com/wp-content /docs /pag /2021 /05 /RainwaterOrdinance.pdf
50https: / /www.codepublishing.com/AZ /OroValley /2orovalley 15 /orovalley 151 8.html&2f
81hitps: //webcms.pima.gov/cms/One.aspx2portalld=169&pageld=65263
82http: / /PAGstorm.com/LID
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Figure 3. Map of MS4s and Other AZPDES Permit Areas in Eastern Pima County
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Figure 4. PAG 2018 Watershed Guide
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Figure 5. Map of Stormwater Detention and LID Sites in Eastern Pima County
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Emerging Contaminants

ECs are any chemical or biological contaminants introduced info water that can degrade water
quality and may adversely affect human health and/or the environment. This section includes ECs
in all water including surface water, groundwater, wastewater, stormwater, etc. The term
“emerging contaminants” generally refers to contaminants and naturally occurring elements that
may pose a potential or real threat to human health and/or the environment but may not be
presently regulated by the EPA or ADEQ. The majority of the currently recognized chemical ECs
are derived from commercial and industrial products, and their presence in source waters is due
to human activities. For example, human contact with surface water during recreational activities
such as tubing and swimming allows personal care products like sunscreen and insect repellent to
enter source waters. ECs include pharmaceuticals, personal care products, industrial products,
commercial products, steroids and hormones, illicit drugs, natural occurring elements and
microorganisms.

e Pharmaceuticals are drugs that are sold to treat illnesses and include antibiotics,
anticonvulsants, anti-inflammatories, anti-depressants, decongestants, tranquilizers and
many more. Pharmaceuticals are commonly found in treated drinking water and treated
wastewater.

e Personal care products consist of chemical compounds used daily for personal hygiene,
protection or beautification such as fragrances, lotions, shampoos, sunscreens, soaps and
others. These are commonly detected in treated wastewater supplies unless advanced
treatment methods are used to remove them.

® Industrial and commercial products are chemical compounds used in manufacturing
chemicals and final products with commercial and residential applications. A few
examples of such chemicals include benzotriazole, explosives, flame retardants, corrosion
inhibitors, artificial sweeteners, perfluorinated compounds, solvents and surfactants. These
ECs are commonly found in surface water and treated wastewater supplies.

e Steroids and hormones include naturally occurring and manufactured /synthetic hormones
found in cancer treatments, contraceptive pills and other hormone-based treatments. Many
of these compounds are found in treated wastewater streams and in surface waters used
for recreation.

e Two illicit drugs, methamphetamine and MDMA, have been detected in treated urban
wastewater and the Colorado River.

e Naturally occurring elements such as cobalt, chromium, molybdenum, strontium and
vanadium may be introduced into source waters either naturally by leaching from
geological sources or artificially from mining or degradation of manufactured products.

® Microorganisms sometimes enter distribution systems through treatment failures or breaks
in the water system. Some microorganisms can survive in water distribution systems, often
living in biofilms.

As awareness of ECs increases, scientific and medical studies concerning human health and
ecological impacts in the field and laboratory have been conducted in recent decades. These
studies are highly varied with respect to the study focuses, concentrations of compounds, types of
water, and experimental design. While chemicals categorized as pharmaceuticals are tested for
direct toxicity effects, hormonal effects such as endocrine disruption are not typically studied. The
potential for endocrine disruption from pharmaceuticals, even at low concentrations, is an
important consideration according to The National Institute of Environmental Health Sciences
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(NIEHS). Biological disruption in amphibians, fish, crustaceans and other various microorganisms
has been linked to low concentrations of chemical that are not considered endocrine disrupters
and have not shown to be harmful to human health. These low concentrations are measured in
parts per billion or parts per trillion (NIEHS 2010). Another aspect of the indirect, potentially
harmful effects of ECs in the environment is the presence of antibiotics increasing antibiotic
resistance in naturally occurring bacteria (ADEQ 2016¢).

Conditions and Data Sources
ADEQ formed the Advisory Panel on Emerging Contaminants (APEC) to advise the agency and

water utilities on ECs throughout Arizona. The APEC website®3 contains multiple reports, which
informed this section, and updates to the presence and concern of ECs in the state.

The University of Arizona is also involved in research on ECs and runs the Arizona Laboratory for
Emerging Contaminants®4,

ECs have been detected in the surface waters and groundwater of the Upper Santa Cruz Basin as
early as 1998 per a USGS study. This study identified ECs in Tucson, Oro Valley and Green
Valley. Subsequent studies in 1999 and 2004-2005 found ECs in the Santa Cruz River at Cortaro
Road and downstream of the then, Roger Road WWTF, respectively (APEC 201 3).

In a more recent study, completed by the University of Arizona and Pennsylvania State University,
samples were collected from the Lower Santa Cruz River between 2011 to 2013 to determine
how the concentration of trace organic compounds and endocrine disrupting compounds
attenuated downstream of the effluent discharge location. The Lower Santa Cruz River is an
effluent dependent stream. The samples were collected from locations along an approximate 22-
mile stretch and were taken from the Roger Road and Ina Road wastewater treatment plant
outfalls, directly from the river, and from twelve monitoring wells. The study measured twelve
dissolved trace organic compounds including:

Carbamazepine - anticonvulsant

DEET — inse