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Glossary

aquifer

Arizona Department
of Transportation
(ADOT)

Eastern Section
environmental impact
statement (EIS)
ephemeral

Federal Highway

Administration
(FHWA)

fill

floodplain

floodway

intermittent

mitigation

A saturated permeable geologic formation that can transmit significant
quantities of water under hydraulic gradients.

The State agency responsible for state roads and highways.

The portion of the Study Area located east of 59th Avenue.

The project documentation prepared in accordance with the National
Environment Policy Act when the project is anticipated to have a significant
impact on the environment.

Present during only a portion of the year. Generally refers to watercourses.

A branch of the U.S. Department of Transportation responsible for
administering the Federal-aid Program. The program provides financial
resources and technical assistance for constructing, preserving, and improving
the National Highway System along with other urban and rural roads.

Earth used to create embankments or to raise low-lying areas in order to bring
them to grade.

The part of the ground surface inundated with water on a recurring basis,
usually associated with the 1 percent recurrence interval (100-year) flow.

Defined with respect to flood control, the floodway is that portion of the
floodplain in which construction would raise the water level during the
100-year flood by more than 30 centimeters (1 foot).

As a general definition, the floodway is (1) a part of the floodplain, otherwise
leveed, reserved for emergency diversion of water during floods and kept
clear of encumbrances to facilitate the passage of floodwater and (2) the
channel of a river or stream and those parts of the floodplains adjoining the
channel that are reasonably required to carry and discharge the floodwater or
flood flow of any river or stream.

A stream that flows at only certain times of the year (not continuous) because
of the balance between water losses (from evaporation and seepage) and
actual streamflow.

An action taken to reduce or eliminate an adverse impact stemming from
construction, operation, or maintenance of a proposed action alternative.
Mitigation could reduce the magnitude and extent of an impact from a level
of significance to a level of insignificance. Mitigation includes avoiding the
impact altogether by not taking a certain action or parts of an action;
minimizing impacts by limiting the degree of magnitude of the action and its
implementation; rectifying the impact by repairing, rehabilitating, or restoring
the affected environment; reducing or eliminating the impact over time by
preservation and maintenance operations during the life of the action, and
compensating for the impact by replacing or providing substitute resources or
environments. (40 Code of Federal Regulations 8 1508.20)
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nonpoint source

perennial
receiving water

secondary impact

Study Area
watershed

Western Section

Glossary

Pertains to the discharge of pollutants into waters or air where the pollutant
sources come from an area rather than a single source that can be pinpointed.

Present throughout the year.
Watercourse or water body that would receive discharges from a source.

A change caused by the action later in time or farther removed in distance,
but still reasonably foreseeable. Secondary impacts may include growth-
inducing effects and other effects related to induced changes in the pattern of
land use, population density or growth rate, and related effects on air, water,
and other natural systems, including ecosystems.

The geographic area within which action alternative solutions to the problem
are developed.

That part of the Earth’s surface from which stormwater runoff flows to a
single point.

The portion of the Study Area located west of 59th Avenue.
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Project Description and Purpose and Need

1. Project Description and Purpose and Need

Project Description

The Arizona Department of Transportation (ADOT) is studying the South Mountain Transportation
Corridor (SMTC) in southern Phoenix, Maricopa County, Arizona. The South Mountain Freeway corridor
was adopted into the Maricopa Association of Governments (MAG) regional freeway system in 1985 as
part of the MAG Freeway/Expressway Plan (MAG 1985), at which time it was placed on the state
highway system by the State Transportation Board. In 1988, ADOT prepared a design concept report and
a state-level environmental assessment for the project, identified at that time as the South Mountain
Parkway (ADOT 1988a, 1988b). As presented then, the project would connect Interstate 10 (1-10)
(Maricopa Freeway) south of Phoenix with 1-10 (Papago Freeway) west of the city, following an
east-to-west alignment along Pecos Road through the western tip of the Phoenix South Mountain
Park/Preserve, then north to 1-10 between 59th and 99th avenues. Because of the time elapsed since those
documents were approved and to secure eligibility for federal funding for a proposed project within this
corridor, ADOT and the Federal Highway Administration (FHWA) are now preparing an environmental
impact statement (EIS) in accordance with the National Environmental Policy Act. In November 2004,
the MAG Regional Transportation Plan (2003) was placed before Maricopa County voters, who
approved the sales tax funding the plan. The South Mountain Freeway was included in this plan.

Alternatives considered for the SMTC included past freeway proposals as well as transportation system
management, transportation demand management, transit improvements, arterial street network
improvements, and land use controls. A freeway facility was determined to best address the project
purpose and need. Therefore, this report discusses the potential impacts of a proposed freeway in the
SMTC.

The Study Area for the EIS encompasses more than 156 square miles and is divided into a Western
Section and an Eastern Section at a location common to all action alternatives (Figure 1). The division
between sections occurs just east of 59th Avenue and south of Elliot Road.

Within the Western Section, three action alternatives are being considered for detailed study. These are
the W59, W71, and W101 Alternatives. The W59 Alternative would connect to I-10 at 59th Avenue,
while the W71 Alternative would connect at 71st Avenue. The W101 Alternative would connect to 1-10 at
the existing State Route (SR) 101L (Agua Fria Freeway)/I-10 system traffic interchange (TI) and has six
associated options. The W101 Alternative options vary geographically among the Western (W), Central
(C), and Eastern (E) Options and would vary geometrically based on a Partial Reconstruction (PR) or a
Full Reconstruction (FR) of the system TI.

Improvements to 1-10 (Papago Freeway) would occur for each Western Section action alternative (W59,
W71, and W101). Improvements to SR 101L would occur for each option associated with the
W101 Alternative.
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Project Description and Purpose and Need

Within the Eastern Section of the Study Area, one action alternative is being considered. The

E1 Alternative would begin near Elliot Road and 59th Avenue and proceed to the southeast to Pecos
Road, which it would follow to the east until connecting to I-10 (Maricopa Freeway) at the Pecos
Road/I-10/SR 202L (Santan Freeway) system TI.

The action alternatives and options are summarized in Table 1.

Table 1. Action Alternatives and Options

Option —
Option - State Route 101L/

Interstate 10 Action Broadway Road Interstate 10

Connection Alternative

to Buckeye Road Connection
Reconstruction
59th Avenue W59 —= — —
71st Avenue W71 — — —
Partial Reconstruction W101WPR
Western -
Full Reconstruction W101WFR
Western - -
State Partial Reconstruction W101CPR
W101 Central -
Route 101L Full Reconstruction W101CFR
Partial Reconstruction W101EPR
Eastern -
Full Reconstruction W101EFR
Eastern Pecos Road El — — —

% not applicable
The No-Action Alternative is being considered for the entire Study Area.

Purpose and Need

An analysis of population trends, land use plans, and travel demand shows that a considerable traffic
problem in the Phoenix metropolitan area is projected for the future, resulting in the need for a new
freeway in the SMTC. This traffic problem is likely to worsen if plans are not made to accommodate the
regional travel anticipated. The purpose of a freeway within the SMTC is to support a solution to traffic
congestion. Between the early 1950s and the mid-1990s, the metropolitan area grew by over 500 percent,
compared with approximately 70 percent for the United States as a whole (MAG 2001). From 1980

to 2005, the Maricopa County population more than doubled, from 1.5 million to 3.7 million. The MAG
region has been one of the fastest-growing metropolitan areas in the United States; Phoenix is now the
fifth-largest city in the country, and the region ranks as the 12th-largest metropolitan area in the country.

Travel demand and vehicle miles driven in the metropolitan area are expected to increase at a faster rate
than the population. MAG projections (conducted in collaboration with the Arizona Department of
Economic Security) indicate Maricopa County’s population will increase from 3.7 million in 2005 to

6.5 million in 2035 (MAG 2009). It is projected that in the next 25 years, daily vehicle miles traveled will
nearly double, from 101 million to 185 million.
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Project Description and Purpose and Need

Even with anticipated improvements in light rail service, bus service, trip reduction programs, and
existing roads and freeways, vehicle traffic volumes are expected to exceed the capacity of Phoenix
metropolitan area streets and highways by as much as 11 percent in 2035. A freeway within the SMTC
would accommaodate approximately 6 percentage points of the 11 percent of the unmet travel demand and
would be part of an overall traffic solution.

South Mountain Transportation Corridor — Water Resources Report



Affected Environment

2. Affected Environment

Central Arizona has naturally occurring surface runoff, but it is erratic in rate and volume, usually
sediment-laden, and present only in direct response to local precipitation (U.S. Department of the Interior
Bureau of Reclamation 1979). Much of the normal runoff from the watershed percolates into the soil,
recharging regional aquifers. Groundwater pumping in the Study Area exists to serve both irrigation and
domestic uses. Groundwater in the area is pumped at different rates to meet seasonal demands.

As depicted on Figure 2, the Salt and Gila rivers are the major surface water resources in the Study Area.
The Salt River crosses the northern portion of the Western Section of the Study Area and discharges to
the Gila River near the northwestern boundary of the Study Area. Flow in the Salt River is seasonal and
intermittent, influenced by groundwater withdrawals, treated sewage effluent discharges, diversions for
irrigation, return flow from irrigated areas, and occasional floodwater release from upstream dams.

Surface Water

Watershed Description and Flow Characteristics

The proposed action lies within the Gila River watershed, which encompasses an area of approximately
57,900 square miles in Arizona and New Mexico. The watershed includes the greater Phoenix
metropolitan area and receives water from the Salt, Verde, and Gila rivers (Figure 3). Surface water flow
in the Study Area is limited to periodic releases from upstream reservoirs, wastewater treatment plants,
agricultural return flows, “dry” flows from stormwater outfalls (landscape irrigation runoff), and runoff
from storms in the watershed below the reservoirs (ADOT 1989). Streambeds in the greater Phoenix
metropolitan area have been left seasonally dry because of surface water diversions into reservoirs located
on the Salt, Verde, and Gila rivers.

The Salt River watershed encompasses approximately 5,980 square miles and contains Roosevelt,
Apache, Saguaro, and Canyon lakes, with greater than 90 percent of the flow entering the system
upstream of Roosevelt Lake. The primary source of domestic and agricultural water for the Phoenix
metropolitan area is the Salt River watershed, which includes multiple storage reservoirs. The Granite
Reef Dam and Diversion Structure, which is located approximately 25 miles east of the Study Area,
diverts the majority of Salt and Verde river flows (including releases from upstream reservoirs) to an
extensive canal system. The canal system is funded and owned by the U.S. Bureau of Reclamation and is
operated by Salt River Project (SRP) for the purpose of delivering water for agricultural and domestic
use. Flow characteristics of water in the Salt River vary from year to year and are determined by canal
diversions and the magnitude of releases from upstream reservoirs that, in turn, depend on snow and
rainfall conditions in the watershed. Historic records indicate that between 1940 and 1965, the Salt River
channel through the Phoenix metropolitan area remained nearly dry. Between 1965 and 2009, flows
ranged from flood conditions to small releases as a result of increased rainfall in the watershed.
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Affected Environment

Surface water in the Eastern Section of the Study Area is limited to runoff from storms in the local
watershed. Storm runoff from the South Mountains discharges to the south through drainage culverts
along Pecos Road. This storm runoff conveyance continues south through ephemeral washes to Gila
River Indian Community (Community) land.

Broadacres Canal flows east-to-west along the northern boundary of the Broadacres Farm development
on the Community. The ephemeral washes east of 17th Avenue (south of Pecos Road) pond against this
irrigation canal during storms. Ephemeral washes south of this canal and west of 17th Avenue drain to the
Gila Drain Floodway, which then converges with the Gila River.

The Pima-Maricopa Irrigation Project is a water distribution system designed to convey irrigation water
from the Central Arizona Project aqueduct to the west through Community Districts 1, 2, 4, 6, and 7.

Surface Water Quality

In the Basin and Range Lowlands, streams typically flow only in response to rainfall runoff (ephemeral-
type streams) (U.S. Geological Survey [USGS] 2000). A fraction of the nutrients and dissolved solids
applied to the land surface by human, animal, and natural sources is transported to the watercourse
system. Perennial flow, due to discharge of treated wastewater and combined flow from effluent and
irrigation return water, typically exceeds the U.S. Environmental Protection Agency’s (EPA’s) goal for
phosphorus concentration for prevention of nuisance plant growth.

The USGS report Water Quality in the Central Arizona Basins (2000) concludes that surface water in the
area consists of effluent-dependent urban streams that are valuable water resources; however, the water
quality is poor.

In Arizona, nonpoint source pollution (e.g., roadway projects) causes most surface water quality impacts.
Such impacts include increases in sediment loading into receiving watercourses, release of pollutants
generated by vehicles using the completed facility, and erosion of unprotected banks. Creation of hew
roadways increases the impervious surface area and increases runoff quantities and peak flow rates during
storms, which, in turn, transport pollutants generated by vehicles using the roads.

Salt and Gila Rivers’ Water Quality

“Water Quality Limited Waters” are water bodies assessed by the Arizona Department of Environmental
Quality (ADEQ) as having impaired quality that require more than existing technology and permit
controls to achieve or maintain water quality standards for intended uses in accordance with the Clean
Water Act (CWA) Section 303(d). The CWA Section 303(d) list identifies those waters that are impaired
and indicates the pollutant(s) causing impairment (ADEQ 2011). Arizona’s Section 303(d) Impaired
Waters List consists of two sections: the first contains ADEQ Section 303(d) listings, and the second
contains the EPA Section 303(d) listings. Several reaches of the Salt and Gila rivers are on the EPA
Section 303(d) list, including that portion of the Salt River in the Study Area (ADEQ 2011). Figure 2
shows this portion of the Study Area.

South Mountain Transportation Corridor - Water Resources Report 2-4



Affected Environment

The quality of water in the Salt and Gila rivers is influenced by several factors. Total dissolved solids
(TDS; salts) are the major constituent associated with degraded water quality. Sources of TDS in the Salt
River may be traced to saline spring tributaries, mining operations, agricultural practices (including
irrigation return flows), and other watershed activities associated with nonpoint source pollution

(ADEQ 2005). Intermittent runoff from the existing roadway system in the Study Area is conveyed to the
Salt River by storm drain facilities or washes, or may percolate into the ground in areas not served by
storm drains. Roadway runoff water quality may be impaired by suspended and dissolved contaminants
from the road surface that contribute to degradation of surface water quality.

The Flood Control District of Maricopa County (FCDMC) has interconnected and shared drainage
systems with municipalities within the county, and stormwater discharges from nearly all its facilities
have the potential to reach the Salt/Gila River system. Because of this, FCDMC has been working with
municipalities, EPA, and ADEQ to comply with the National Pollutant Discharge Elimination System
regulations (for tribal land) and the Arizona Pollutant Discharge Elimination System (AZPDES)
regulations. FCDMC has negotiated with multiple municipalities to locate, identify, and eliminate
pollutants associated with regulated discharges where possible. FCDMC also collects stormwater quality
data for National Pollutant Discharge Elimination System permit compliance and inclusion in the
FCDMC Regional Stormwater Quality database. As a result of collaboration with the municipalities on
permit requirements, FCDMC operates a network of stormwater quality monitoring stations throughout
Maricopa County.

Sources of impacts on surface water quality in the Study Area include:

nonpoint source pollution
drainage from the southern side of the South Mountains near Ahwatukee Foothills Village

Gila Drain Floodway discharges

vvyyy

sand and gravel pit mining operations within and upstream of the Study Area

The Southeast Valley Regional Drainage System (SEVRDS) is part of a large watershed that drains the
eastern portion of Maricopa County (such as the city of Chandler) to the Gila Drain. The Gila Drain
discharges into the Gila River on the Community west of Maricopa Road near the Lone Butte Wastewater
Treatment Facility (Figure 2). A stormwater detention facility provides treatment of “first flush”
stormwater to remove suspended sediment, nutrients, and other pollutants.

Groundwater

Groundwater Setting and Development

Groundwater is a source of public water supply in Arizona. In 1995, groundwater withdrawal in the
Phoenix Active Management Area (AMA) was 39 percent of the total consumption of 2.29 million acre-
feet (Arizona Department of Water Resources [ADWR] 1999). About 64 percent of the groundwater
withdrawal was used for agriculture. The remainder was used for public water supply, industrial,
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Affected Environment

domestic, and other purposes. Rapid population growth has resulted in the retirement of agricultural land
and the conversion of agricultural groundwater supplies to urban uses. The availability of a suitable
quality and quantity of water has influenced the development of cities and reduced the amount of
agricultural land.

Groundwater overdraft has created problems such as loss of aquifer recharge storage capacity and
increased well drilling and pumping costs. Water quality may be an issue if the groundwater pumped
from greater depths contains more salts and minerals. In areas of severe groundwater depletion, the
Earth’s surface may also subside, causing cracks or fissures that can damage roads, building foundations,
and underground infrastructure.

The Study Area is located within two AMAs, both regulated by the State of Arizona through the
Groundwater Management Act (ADWR 2011). The majority of the Study Area is located within the
Phoenix AMA. ADWR administers groundwater use through implementation of five successive
management plan periods with a goal of achieving a safe yield by 2025. Safe yield is defined as the
amount of groundwater pumped from AMA aquifers on an average annual basis, and must not exceed the
amount that is naturally or artificially recharged. Water level declines in one subbasin of the Phoenix
AMA can be offset by recharging water in another subbasin of the AMA. A small portion of the Study
Avrea is located within the Pinal AMA. The ADWR management goal for the Pinal AMA is to preserve
that agricultural economy for as long as feasible, while considering the need to preserve groundwater for
future nonirrigation uses (ADWR 2011).

ADWR regulates the drilling, installation, and abandonment of groundwater wells. ADWR maintains a
database containing well information that is updated annually. Active groundwater wells are located in
the Study Area (Figure 4).

If a well were to be affected by roadway construction, well abandonment and compensation (drilling a
new well) may be required. The irrigation districts in the Study Area use groundwater wells and have both
surface (canals) and subsurface (pipes) conveyance infrastructure associated with their operations.
Private, municipal, utility, and corporate-owned groundwater wells also are located in the Study Area.
Appendix A includes a list of registered wells within the right-of-way (R/W) of all of the proposed action
alternatives.
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Affected Environment

The Roosevelt Irrigation District (RID) uses surface water and groundwater supplies and receives
wastewater treatment plant effluent from the City of Phoenix. Of the total amount of groundwater the RID
pumps, approximately 85 percent comes from its own well field in the southwestern portion of the SRP
service area just east of the Agua Fria River. RID annually purchases about 5,000 acre-feet of effluent
from the City of Phoenix’s 23rd Avenue Wastewater Treatment Plant. In addition, RID began taking
30,000 acre-feet of effluent from the City of Phoenix in 1995 through a water exchange agreement (City
of Phoenix 2005).

SRP uses both surface water and groundwater pumped from its own wells to meet its total delivery
obligations.

The total water supply for the Buckeye Water Conservation and Drainage District (BWCDD) averages
12 to 18 percent groundwater, and up to approximately 40,000 acre-feet of effluent that is produced by
the City of Phoenix 91st Avenue Wastewater Treatment Plant (City of Phoenix 2005). The balance of
water supply deliveries is from surface water diverted from the Gila River.

The Community uses both surface water and groundwater resources for agricultural, domestic, industrial,
and monitoring purposes.

Groundwater Quality

The Study Area is located within the Upper Gila River groundwater watershed above portions of three
aquifers: the West Salt River Valley, East Salt River Valley, and Maricopa-Stanfield groundwater basins.
The West and East Salt River Valley groundwater basins both fall within the Phoenix AMA, and the
Maricopa-Stanfield groundwater basin falls within the Pinal AMA.

Use of local groundwater is limited by both the total concentration and the type of salt and mineral solids
dissolved in the water. In the greater Phoenix metropolitan area, water containing more than

1,000 milligrams per liter (mg/L) of TDS is generally not preferred for potable water supply without
treatment, while water containing as much as 3,000 mg/L can be used for irrigation. The EPA secondary
maximum contaminant level (SMCL) (nonenforceable) for TDS is 500 mg/L for potable water supplies.

Groundwater quality in the Study Area generally satisfies existing EPA standards for drinking water,
although the maximum contaminant level (MCL) for nitrate (10 mg/L) and the EPA nonenforceable
SMCL for TDS (USGS 2009) are exceeded.

The following sections describe general groundwater quality and water levels in several specific Study
Avrea locations.

Durango Area

The Durango Area (approximately 30 square miles in size [FCDMC 2000]) covers the entire western
portion of the Study Area (Figure 3). The Durango Area is located south of 1-10, north of the Gila River,
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and west of Interstate 17 (FCDMC 2000). The depth to the groundwater level varies from approximately
65 to 134 feet as reported by USGS for five sample wells from 1991 to 1997.

Sampling results from five wells from 1951 to 1997 resulted in all five wells exceeding the EPA SMCL
for chloride, which is 250 mg/L. Two of the wells also exceeded the MCL for nitrate.

The West VVan Buren Water Quality Assurance Revolving Fund site extends east-to-west underneath the
Study Area between Van Buren Street and Buckeye Road. The site is regulated by ADEQ, and water
quality in several of the groundwater well locations exceeds standards for volatile organic compounds
(ADEQ 2006).

Salt River

The Salt River area is approximately 15 square miles in size. The water level below ground surface ranges
from 35 to 50 feet, according to data collected from five different wells from 1982 to 1992.

Water quality data were obtained from four wells in this area for a period of over 60 years (1933-1997).
All four wells exceeded the EPA SMCL for chloride and sulfates. The SMCL for both constituents is
250 mg/L. Two of the wells also exceeded the MCL for nitrate.

Laveen

The area studied near the community of Laveen encompasses over 12 square miles. USGS data obtained
for four wells from 1923 to 1992 indicates the water level below ground surface ranges from 9 to 40 feet.

USGS has collected groundwater data in this area for a 60-year period, from 1924 to 1984. The SMCL for
chloride and sulfates was exceeded in four specific wells and the MCL for nitrate was exceeded in two of
the same four wells.

Ahwatukee Foothills Village and Phoenix South Mountain Park/Preserve

The Ahwatukee Foothills Village and Phoenix South Mountain Park/Preserve area covers more than
10 square miles. USGS groundwater level data were obtained for several different wells from 1972
to 1992. The water level below ground surface in this area is relatively deep, ranging from 97 feet to
117 feet (USGS 2009).

Water quality data from four wells in this area were reviewed. The time period for the data obtained from
these wells ranges from 1974 to 1983. The SMCL for chloride and sulfates was exceeded in all four wells
(USGS 2009).
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3. Environmental Consequences

This section describes water resources impacts that could result from the proposed action, including
groundwater well impacts, increases in sediment loading into receiving watercourses, release of pollutants
generated by traffic, and erosion of unprotected banks.

Construction Impacts Associated with All Action Alternatives

Surface Water

Each of the action alternatives would have a similar potential for affecting water quality during
construction. Erosion of cut-and-fill slopes would have the greatest potential impact on both ephemeral
washes in the Eastern Section and on the Salt River in the Western Section. New cut-and-fill slopes and
temporary access roads constructed for the proposed action could erode by a combination of sheet, rill,
and concentrated flow. Without mitigation, the eroded material would travel downslope and could
eventually enter the receiving water channel network associated with each alternative. Once in the
receiving water channel, the sediment could travel downstream—provided the channel characteristics and
runoff volumes would be adequate to sustain material movement. The closer to receiving waters the
eroded material is deposited, the greater the probability that the sediment would eventually enter the
receiving water.

Nonsediment-related contaminant sources that could affect water quality include operation of
construction equipment. Operating equipment may leak various petroleum compounds and contaminate
isolated construction areas. When these areas come in contact with runoff, the compound(s) could be
mobilized and potentially enter flowing or standing water. Area(s) used for fueling equipment would also
be prone to contamination from spills and could transport contaminants when runoff occurs.

Other construction-related contamination could result from materials such as concrete, concrete and
asphalt coatings, and emulsions being delivered to the construction site. The equipment used for delivery
of these products typically would be cleaned before departing from the delivery site. The waste material
would be discharged within the construction corridor and might become mobilized during storms.

The irrigation districts (RID, SRP, and BWCDD) conveyance infrastructure (surface canals, earthen
ditches, and subsurface pipes) would be crossed by all the action alternatives and options associated with
construction. Construction impacts on irrigation infrastructure would be minimized by avoidance and the
implementation of best management practices (BMPs) associated with physical damage and sediment
retention (see Mitigation section).

Groundwater

Construction of the action alternatives in both the Western and Eastern Sections of the Study Area could
affect existing wells that are located within the R/W needed by each action alternative and option
(Figure 4) (ADWR 2010). A field well verification would be conducted prior to construction.
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If a well were adversely affected by roadway construction, well abandonment and compensation (drilling
a new well) may be required (ADWR 2008). Table 2 indicates the number of wells in the R/W of the
action alternatives and options. Note that abandoned wells are included in Table 2 totals. ADWR well
abandonment rules allow for five abandonment methods and variances depending on well construction,
depth, and aquifer variables such as groundwater contamination (ADWR 2008). Because of these
allowable abandonment methods, it is possible that abandoned wells could have physical structure (such
as well casing) remaining in the ground. Because of this potential, abandoned wells identified from the
ADWR data are included in the total numbers indicated in Table 2 and in the tables found in Appendix A.
Table 2 was developed using information obtained from the ADWR database, which identifies wells as
monitoring, piezometer, production, geotechnical, observation, domestic, test, irrigation, and abandoned.
Effects on wells may include physical damage or impact on well casing or wellhead, restriction in
required access to the wellhead, restricted use of the well, and/or administrative barriers to the well or use
of the well. Groundwater wells located within each action alternative’s R/W include municipal wells,
private wells, and irrigation wells. Some examples of specific well owners include:

» municipal: City of Phoenix and City of Tolleson
» private: Kinder Morgan Energy Partners, Foothills Community Association, and corporations
» irrigation: RID and SRP

Appendix A contains a list of registered wells located within the R/W of all the proposed action
alternatives and includes the associated well type, construction, ownership, and drilling details.

Table 2. Potentially Affected Wells, by Alternative and Option

Number of Wells
Alternative/Option

W59 93
W71 28
W101WPR 45
W101WFR 45
W101CPR 29
W101CFR 29
W101EPR 27
W101EFR 27
El 25
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Operational Impacts Associated with All Action Alternatives

Surface Water

Following construction, water quality in the Study Area could be affected as exposed cut-and-fill slopes
continue to erode until stabilized by vegetative or mechanical means. Properly designed culverts and
roadway channels would minimize erosion caused by elevated discharge velocities.

Pavement for the new freeway would increase the amount of impervious surface area, increasing runoff
guantities and peak flow rates during storms. Because the freeway surface would be impermeable,
precipitation would travel from the freeway surface as runoff to catch basins, and then to nearby natural
channels. The increased runoff from the new impervious freeway surfaces would increase the transport of
pollutants generated by vehicles using the freeway. This runoff would be transported from the road
surface by the “first flush,” or initial runoff generated during a storm. The most common impact would be
the increase in pollutant loading into receiving waters. The action alternatives would concentrate
vehicular traffic and the associated accumulation of pollutants throughout the freeway corridor. The total
amount of road-related pollutants would be similar for each action alternative and option. Proper
operational mitigation would reduce long-term impacts on water quality. In addition, the action
alternatives would decrease regional and commuter traffic on the local road network. Runoff from the
completed project would be directed to existing and new drainage facilities. Existing drainage facilities
with inadequate capacity would be improved to handle increased runoff flows. New runoff detention
facilities may be required in some locations to limit the maximum rate of runoff released to existing
drainage facilities.

As previously noted, several reaches of the Salt and Gila rivers are on the EPA Section 303(d) list of
impaired waters, including a portion of the Salt River in the Study Area (ADEQ 2011). Increased
pollutant loading from freeway operation might further impair listed reaches of the Salt River and require
that more than existing permit controls be used to achieve or maintain water quality standards in
accordance with CWA Section 303(d).

Groundwater

Operational impacts on existing wells might include restricted access to the well casing or wellhead,
restricted use of the well, and safety issues associated with access to or use of the well. If a well were
affected by freeway operation, well abandonment and compensation (drilling a new well) might be
required. According to ADOT’s Right-of-Way Group, if the well were acquired, the water would be
replaced.

Irrigation districts in the Study Area (RID, SRP, and BWCDD) use groundwater wells, and the districts
have both surface (canals and earthen ditches) and subsurface (pipes) conveyance infrastructure.
Operational impacts—such as canal, ditch, well, or pipeline replacements—might occur.
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Impacts of the Western Section Alternatives

Surface Water

All proposed Western Section action alternatives would cross the Salt River and encroach into a federally
mapped floodplain. This is because the floodplain forms a continuous feature from east to west across the
Study Area. If a Western Section action alternative were selected as the proposed action, runoff would be
directed to drainage facilities that ultimately discharge to the Salt River. This runoff could temporarily
increase “first-flush” contaminant concentrations in the river during periods of seasonal runoff. The
impact of pollutant discharges to water quality would be in direct relation to freeway traffic volumes.

The Rio Salado Oeste Environmental Restoration Project is currently under design by the U.S. Army
Corps of Engineers (USACE) and the City of Phoenix. When completed, the project would be located in
the Salt River between 19th and 83rd avenues in the Western Section of the Study Area. The Rio Salado
Oeste feasibility study developed alternatives to restore the native riparian ecosystem and to increase
passive recreation associated with the ecosystem (USACE 2002). The USACE Final EIS for Rio Salado
Oeste was completed in 2006 (USACE 2006). Impacts on surface water (the Salt River) would depend
upon time of year and any associated flows. The Salt River bed is dry the majority of the year because of
upstream flow diversions and restrictions by SRP.

Groundwater

Affected wells that would need to be fully replaced (by drilling a new well) would be required to comply
with the 2006 ADWR well spacing and impact rules. ADWR well spacing and well replacement rules
state that a person proposing to construct a well that will be located in approximately the same location as
the well it is replacing must file a Notice of Intent (NOI) to drill the well, but is not required to obtain a
well permit or comply with the well spacing criteria in R12-15-1302 through R12-15-1307. According

to R12-15-1308 (replacement wells in approximately the same location), a proposed replacement well is
allowed to be located no greater than 660 feet from the original well location without the requirement to
conduct a new well hydrologic impact analysis (ADWR 2006).

Runoff from any of the action alternatives and options would have no additional effect on groundwater
quality in the vicinity of the Salt River other than what is currently occurring from existing streets and
roads. Several irrigation district conveyance canals, ditches, and pipelines would be crossed by the
Western Section action alternatives (Figure 2). Impacts such as runoff discharge from the freeway to the
irrigation district canals and conveyance ditches would be minimized by roadway design and the use of
BMPs for mitigation.

Impacts of the Eastern Section Alternative

Surface Water

In addition to impacts identified as common to all action alternatives, the E1 Alternative could adversely
affect receiving water quality in the Gila River. Discharges of pollutants to ephemeral washes and,
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ultimately, to the Gila River would occur as a result of storms. The freeway would be elevated over the
ephemeral washes and culverts would be used to convey runoff.

Groundwater

Affected wells that would need to be fully replaced (by drilling a new well) would be required to comply
with the 2006 ADWR well spacing and impact rules, as previously discussed. Runoff from any of the
action alternatives and options would have no additional effect on groundwater quality in the vicinity of
the Gila River and drainage tributaries other than what is currently occurring from existing streets and
roads.

Secondary and Cumulative Impacts

Secondary effects are defined by the Council on Environmental Quality as impacts “caused by the action
and are later in time or farther removed in distance, but are still reasonably foreseeable” (40 Code of
Federal Regulations § 1508.8). Secondary impacts can be impacts that occur over time or are
geographically removed from a direct relationship to the project. Based on this definition of secondary
effects, the present analysis has not identified any secondary impacts to surface water or groundwater
resources.

Cumulative effects are defined as “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions ...”

(40 Code of Federal Regulations § 1508.7). If a project does not directly adversely affect a particular
environmental resource, the project would not contribute to a cumulative impact on that resource.
Cumulative impacts for each action alternative would occur because of the existence of the freeway.
Future residential, industrial, commercial, and transportation projects in the Study Area may result in
modification of existing washes and changes to water quality. Examples might include stormwater flow
from other projects or other physical jurisdictions that would combine with stormwater flow directly from
the freeway. Other projects may include commercial and residential development that create surfaces less
permeable and accommodating to recharge. The associated increase in less permeable surfaces could act
as a pollution collection surface. The result of this associated development would be higher runoff
volumes and a higher potential for pollutant discharges into receiving streams.

No-Action Alternative

Project-related water quality impacts would not occur as a result of the No-Action Alternative because no
construction would occur that could create project-related erosion or sediment deposits in existing
watercourses or that could alter existing groundwater. Because no new freeway facility would exist in the
Study Area, pollutants associated with increased freeway runoff would not occur. Urban growth would
likely continue, however, and traffic volumes would likely increase on surface streets. As a result,
pollutants would likely continue to be generated by the increased traffic on the surrounding road system
and be dispersed over a larger area. Storms might erode exposed soil surfaces and cause subsequent
sediment-laden runoff.
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4. Mitigation

The following describes potential mitigation measures for ADOT to consider as future commitments to be
implemented as part of the project to avoid, reduce, or otherwise mitigate environmental impacts
associated with the project. Discussion of these measures in this report does not obligate ADOT to these
specific measures. ADOT, along with FHWA, may choose to modify, delete, or add measures to mitigate
impacts.

ADOT Design Responsibilities

Basic mitigation measures undertaken to reduce the quantity of pollutants reaching the Gila River would
be inherent in the design of the proposed freeway. Mitigation measures for all action alternatives and
options would include properly designed roadway channels to resist erosion, energy-dissipating structures
at all culverts where discharge velocity may cause downstream erosion, and sediment-trapping basins
strategically located to maximize sediment removal and function as a chemical-spill containment
structure.

Cut-and-fill slopes would likely continue to erode unless stabilized using vegetative or mechanical means.
Vegetation would slow surface runoff, help bind soils, reduce raindrop impact, and break up flow
patterns. Mechanical means include retaining walls, rock slope protection, and geotextiles such as
matting. Where appropriate, retaining walls would decrease cut-and-fill slopes, which, in turn, would
reduce runoff velocities and erosion potential. Rock slope protection, where placed, would armor the
slope, thereby preventing soil movement. Geotextiles would prevent extensive contact between surface
runoff and soil, keeping the soil intact.

Slopes along roadside channels and at discharge points from culverts might be steep, promoting erosion.
Therefore, conveyance features would need protection in the form of channel lining, reduced slopes, or
energy-dissipating structures. Channel and energy-dissipating structure elements would be designed to
break up and reduce discharge velocities.

Impacts such as runoff discharge from the roadway to the irrigation district canals (east of 51st Avenue in
the Eastern Section) and conveyance ditches would be minimized by roadway design and the use of BMPs.

Freeway road surfaces would likely collect contaminants such as oil, grease, soil, and trash. When
precipitation occurs, these contaminants might be mobilized and washed from the road surface to nearby
natural and roadside channels. To lessen the impact of these contaminants, settling or detention basins
would be used to collect water and allow material to settle. Dissolved contaminants would remain mobile
and travel through the basins to the nearby drainage network. In addition to capturing road pollutants,
these basins would also serve to contain chemical spills resulting from vehicle accidents. Each basin
would be designed to contain a certain rainfall runoff volume before allowing discharge. If an accident
were to occur, and provided the basins were dry at the time of the accident, the spill volume in most cases
would be accommodated. These settling or detention basins would require periodic cleaning.
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A construction AZPDES permit, for ground-disturbing activities exceeding 1 acre, would be obtained from
ADEQ for a selected action alternative in accordance with provisions set forth in Section 402 of the CWA
(ADEQ 2008). The AZPDES permit must be consistent with discharge limitations and water quality
standards established for the receiving water. Construction-related activities regulated under the permit are
required to have a Stormwater Pollution Prevention Plan (SWPPP), which would be prepared by ADOT.
The SWPPP would outline the use of site-specific BMPs for controlling construction-related pollution
discharges to waters of the United States as defined in the CWA (ADOT 2005). BMPs set forth in the
ADOT Erosion and Pollution Control Manual for Highway Design and Construction (2005) would be
included in the SWPPP.

BMPs may include:

» Silt barriers (silt fences, compost-filled socks, or straw bale check dams) would be constructed to
restrict and filter sediment flowing to off-site channels.

» Trapped silt and debris would be removed to an off-site location before removing barriers.

» Contamination from leaking equipment would be reduced or prevented through frequent construction
equipment inspections. Faulty equipment would be repaired when discovered.

» Construction equipment would be cleaned on a regular basis to minimize potential runoff
contamination from petroleum products.

» Sediment basins would be constructed to treat sediment-rich runoff before discharge to off-site
drainage channels.

» Equipment would be fueled and serviced at designated locations to minimize work site
contamination. These fueling locations would be located away from nearby channels, swales, or other
features that would quickly facilitate movement in the event of a spill.

» Upon construction completion, all contaminated material (e.g., concrete wash water) would be
removed and disposed of in accordance with local, regional, and federal regulations.

Implementation of BMPs associated with any of the action alternatives would reduce water quality
impacts on the Salt and Gila rivers. Both construction and operational impacts may be mitigated through
the use of BMPs.

Municipal separate storm sewer systems (MS4s) convey stormwater runoff through drains, streets, and
open channels, directly discharging untreated stormwater into retention basins, washes, rivers, or lakes.
Municipalities operating MS4s within local urbanized areas designated by EPA or ADEQ are required to
obtain individual discharge permits under AZPDES authority. Large MS4s in the study area are operated
by ADOT, Glendale, and Phoenix, which implement individual permits within the Study Area. Small
MS4s in the Study Area are operated by Chandler, Goodyear, Tolleson, and Avondale.

ADOT’s MS4 permit authorizes the discharge of stormwater and other discharges to jurisdictional waters
for three elements:
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» Activities associated with the MS4 operated by ADOT. ADOT is implementing a Statewide
Stormwater Management Program to address operation of its MS4 facilities (i.e., culverts, outfalls); it
includes BMPs development and implementation and monitoring of outfalls following storms.

» Activities associated with construction—from the commencement of construction activities until final
stabilization—that are initiated and controlled by ADOT. Construction project activities are addressed
similar to the AZPDES permit with implementation of a SWPPP and filing of Notices of Intent and
Notices of Termination with ADOT and other MS4s having jurisdiction; however, ADOT has
specific guidance for erosion control plans and SWPPPs.

» Facilities associated with industrial and maintenance activities owned and operated by ADOT (ADEQ
2008).

ADOT would coordinate with appropriate governmental bodies such as flood control districts and the
Community when designing drainage features for the proposed action.

ADOT Right-of-Way Responsibilities

Existing groundwater wells within the proposed R/W may be abandoned (ADWR 2008) or replaced as
necessary. New wells would be installed outside the proposed R/W in accordance with ADWR
regulations. Groundwater wells can be replaced within 660 feet of the original location without a
hydrogeologic analysis (ADWR 2006). If a well were affected by roadway construction, the well owner
would maintain rights for the water. According to ADOT’s Right-of-Way group, if the well were
acquired, the water would be replaced. This would be done through full well replacement (drilling a new
well, in compliance with the 2006 ADWR well spacing and well replacement rules) or well abandonment
and compensation (if requested by the owner).

Affected existing irrigation district canals may be relocated to allow for conveyance of irrigation water
(through installation of pipe, conduit, or extension) from one side of the freeway to the other.

ADOT District Responsibilities

ADOT and the contractor would each file an NOI and a Notice of Termination with ADEQ in accordance
with Section 402 of the CWA. ADOT would also comply with the State of Arizona Surface Water
Quality Standard Rules (18 Arizona Administrative Code § 11).

Other measures that ADOT would undertake include:

» improving surface water quality when the roadway would be open to operation by proper
maintenance of the retention, detention, and stormwater runoff facilities

v

mitigating, as previously outlined, for wells that may be affected during construction

v

conveying affected irrigation ditches through pipe under the roadway
» securing a CWA Section 401 certification by ADEQ
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» relocating existing irrigation district canals that may be affected by the proposed action to allow for
conveyance of irrigation water (through installation of pipe, conduit, or extension)

Contractor Responsibilities

ADOT and the contractor would each file an NOI and a Notice of Termination with ADEQ and MS4s
(ADOT, Glendale, Phoenix, Chandler, Goodyear, Tolleson, and Avondale) in accordance with
Section 402 of the CWA. The contractor would also comply with the State of Arizona Surface Water
Quality Standard Rules (18 Arizona Administrative Code § 11).

The project would be located within designated MS4s. Therefore, the contractor, in association with the
District, would send a copy of the certificate authorizing permit coverage and a copy of the Notice of
Termination acknowledgement letter to the ADOT Office of Environmental Services Water Quality
Group, Glendale, Phoenix, Chandler, Goodyear, Tolleson, and Avondale as appropriate based on the
location of project activities.

The SWPPP would outline the use of site-specific BMPs for controlling construction-related pollution
discharges to waters of the United States as defined in the CWA (ADOT 2005). BMPs set forth in the

ADOT Erosion and Pollution Control Manual for Highway Design and Construction (2005) would be
included in the SWPPP.

Construction sites associated with the proposed action would employ BMPs and pollutant control
measures. Some of the expected pollution control measures to be included the SWPPP are:

» limiting removal of vegetation and soil disturbance to areas required for actual construction, access,
and construction staging areas

» maintaining a 2:1 slope or less for cut-and-fill slopes unless engineering analysis were to demonstrate
that steeper slopes could be used in the design and that erosion control measures are in place

» diverting runoff from areas disturbed by construction to temporary sedimentation basins to settle silt
and sediments before discharging the runoff to surface water and storm runoff drainage facilities;
diversion channels would be protected from erosion

» placing riprap or fill material near watercourses to protect against erosion storm flows during rains; to
prevent materials from being washed away, excavated material would not be deposited or stored in or
alongside watercourses

» diverting storm runoff from the freeway into the runoff control system to mitigate silt erosion; settling
or detention basins would be designed as a part of the freeway project to enable silt to settle out
before controlled discharge of the water from the detention basins

» installing percolation basins to receive water flowing from detention basins to facilitate restoration of
lost aquifer recharge areas caused by the addition of impervious surfaces

» constructing drainage swales to divert surface water and minimize erosion

South Mountain Transportation Corridor — Water Resources Report 4-4



Mitigation

» sweeping and cleaning the roadway to reduce the first-flush concentration of pollutants at the
completion of freeway construction

» seeding and mulching of newly exposed cut-and-fill slopes immediately after construction to
minimize erosion and sediment transport

BMPs would reduce potential degradation of off-site water quality or watercourses during construction. A
BMP common to all of the action alternatives would be used if organic filter barriers (compost-filled sock
or properly installed and maintained silt fence) were needed to restrict and filter sediment from leaving
the construction site and entering off-site channels. The contractor would be required to remove the
trapped silt and debris to an off-site location before removing the barriers for maintenance, replacement,
or upon completion of construction. Construction equipment would be inspected frequently for leaks and
would be repaired immediately when leaks are discovered. Sediment basins would be constructed to
capture and treat sediment-rich runoff before its discharge off site to drainage channels. All equipment
would be fueled and serviced at designated and protected locations to minimize work site contamination.
Good housekeeping BMPs associated with fueling would help prevent fuel releases associated with
fueling operations. To facilitate containment in the event of a spill, fueling locations would be located
away from nearby channels, swales, or other related features.

Implementation of BMPs associated with any of the action alternatives or options in the Study Area
would reduce water quality impacts to Salt and Gila rivers. Both construction and operational impacts
would be mitigated through the use of BMPs.

During construction, erosion and off-site transportation of sediment would be a major concern. Mitigation
of erosion would be achieved by routing upslope runoff around the construction site. This would
minimize exposure to disturbed slopes and collect and treat on-site runoff by discharging it so that the
quality of the water entering the receiving water would not be impaired. During freeway operation,
cut-and-fill slopes would be stabilized using vegetative and/or mechanical methods and roadway-derived
runoff would be captured and retained to remove suspended solids prior to discharge.
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Registered Wells in Proposed Right-of-way
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