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1. INTRODUCTION

Haley & Aldrich, Inc., (Haley & Aldrich) prepared this Feasibility Study Report for the West Van
Buren Water Quality Assurance Revolving Fund (WQARF) Registry Site on behalf of the West Van
Buren WQAREF Site Working Group (Working Group), pursuant to Arizona Administrative Code, Title
18 - Environmental Quality, Chapter 16 - Department of Environmental Quality Water Quality
Assurance Revolving Fund Program, Section R18-16-407, Feasibility Study. The West Van Buren
WQAREF Site Feasibility Study Work Plan, prepared by Haley & Aldrich on behalf of the Working
Group and dated 1 July 2013 (Haley & Aldrich, 2013), was approved by the Arizona Department of
Environmental Quality (ADEQ) in a letter dated 5 August 2013 (ADEQ, 2013).

The Working Group is an unincorporated association of parties that either had or have operating
facilities within the West Van Buren Area (WVBA; the Site) or other key regional stakeholders. The
Working Group includes: Air Liquide America Specialty Gases, LP; Arizona Public Service Company
(APS); the City of Phoenix (COP); Dolphin, Incorporated; Freescale Semiconductor, Inc.; Holsum
Bakery, Inc.; Honeywell International Inc.; ITT Corporation; Laundry & Cleaners Supply, Inc.;
Maricopa Land and Cattle Co.; Milum Textile Services Co.; Prudential Overall Supply, Inc.; Salt
River Project Agricultural Improvement and Power District; Schuff Steel Company; and Univar USA
Inc. - formerly Van Waters & Rogers. Penn Racket Sports (HTM Sport GmbH/HEAD USA/HEAD
Penn Racquet Sports) also participated in the early stages of the Working Group’s effort.

The WVBA is located in the western portion of the COP, approximately bounded by W. McDowell
Road to the north, 7" Avenue to the east, W. Buckeye Road to the south, and 75" Avenue to the west.
The approximate boundary of the WVBA is presented on Figures 1 and 2. The approximate boundaries
of the Motorola 52" Street Superfund site (M52 Site) and the West Central Phoenix, West Osborn
Complex (WOC) WQAREF site are also shown on Figures 1 and 2.

1.1 Feasibility Study Purpose

This Feasibility Study (FS) addresses the WVBA regional groundwater plume contaminated by
chlorinated volatile organic compounds (VOCs). The FS focuses on selection of a remedial alternative
that satisfies WQARF remedial action criteria, addresses impaired wells, and ensures that water
supplies are available when needed to meet foreseeable needs. Evaluating any vapor intrusion risk
posed by a groundwater-to-indoor air pathway is outside the scope of this FS. Facility-specific source
control, actions to address soil contamination, and actions to address ongoing contributions of
contaminants from within or outside of the WVBA are also outside the scope of this FS. ADEQ will
undertake or oversee additional actions designed to address those issues.

The purpose of the FS is to identify remedial alternatives that are capable of achieving the remedial
objectives (ROs) established by ADEQ (ADEQ, 2012a) and are consistent with the Groundwater
Management Act (Arizona Revised Statutes [A.R.S.] Title 49, Section §49-282-06 (F)) and the water
management plans of local water providers. A proposed remedy was then selected that satisfies the
following requirements of A.R.S. Title 49, Section §49-282-06, Remedial Action criteria:

L Assure the protection of public health and welfare and the environment;

L To the extent practicable, provide for the control, management or cleanup of the hazardous
substances in order to allow the maximum beneficial use of the waters of the state;



| Be reasonable, necessary, cost-effective and technically feasible; and

| For remediation of waters of the state, the selected remedial action shall address, at a
minimum, any well that at the time of selection of the remedial action either supplies water for
municipal, domestic, industrial, irrigation or agricultural uses or is part of a public water
supply system if the well would now or in the reasonably foreseeable future produce water that
would not be fit for its current or reasonably foreseeable end uses without treatment due to the
release of hazardous substances. The specific measures to address any such well shall not
reduce the supply of water available to the owner of the well.

This FS identifies a reference remedy and two alternative remedies [R18-16-407(E) and (F)] that satisfy
the remedial action criteria and are capable of achieving the ROs, considering the needs of well owners
and water providers affected by the release or threatened release of hazardous substances [R18-16-
407(G)]. The reference remedy and each alternative remedy consist of a package of remedial strategies,
remedial measures, and contingencies to address impaired or potentially threatened wells.

Following development of these remedial alternatives, a comparative analysis of the reference remedy
and the alternate remedies was performed to select the best alternative according to the prescribed
comparison criteria [R18-16-407(H)]. The extent to which the amount of water available for beneficial
use was preserved by a particular type of remedial action was given special consideration (A.R.S. §49-
282.06 (C)(5)). A proposed remedy was then developed based on the evaluation and comparison of the
remedial alternatives [R18-16-407(D)].

1.2 Feasibility Study Objective

The objective of this FS was to develop a reference remedy and at least two alternative remedies [R18-
16-407(E) and (F)] capable of achieving the ROs and that consider the needs of well owners and water
providers affected by the release or threatened release of a hazardous substance
[R18-16-407(G)]. The FS Report describes the process and reason for selecting the proposed remedy
and describes how the comparison criteria were applied, how the selected alternative meets the ROs,
and how the proposed remedy is consistent with the applicable water management plans and general
land use plans.

1.3 Overall Feasibility Study Technical Approach

The Remedial Investigation Report (RI Report) prepared by ADEQ (Terranext, 2012a) provides the
underlying plume characterization data and source information used for this FS. The following
additional work was also completed to prepare the FS.

L] A Site Conceptual Model (SCM) was prepared based on a review of the geology and
hydrogeology, the nature and extent of VOC-impacted groundwater, VOC concentration trends
in groundwater, and potential impacts from adjacent Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA or “Superfund”) and WQAREF sites;

L] Groundwater quality trends were evaluated to identify areas of relatively elevated, persistent
VOC concentrations in regional groundwater that may be indicative of potential continuing
VOC source(s) to WVBA groundwater, from either within or outside of the WVBA;

L] Chromium in soil and groundwater originating from the source at the ChemResearch Co., Inc.,
facility, and possibly from other area sources, was evaluated and the potential impacts that
could result from other source(s) on a regional groundwater remedy were assessed; and



L] A groundwater flow model was constructed to better understand current groundwater flow
conditions within the WVBA, groundwater flow conditions under reasonably foreseeable future
groundwater use scenarios, and to simulate groundwater remedial alternatives that involve
groundwater extraction.

The overall FS technical approach was to:

L] Assess the influence of regional irrigation pumping on the plume under current conditions;

L] Evaluate the influence of facility-specific source area remedial actions on VOC concentration
trends in the vicinity of WVBA facilities and in regional WVBA groundwater;

L] Identify locations within the regional plume that contain relatively elevated, persistent VOC
concentrations that may indicate continuing VOC sources not yet identified;

L] Evaluate areas within the regional WVBA plume that contain elevated dissolved-phase VOC
concentrations in groundwater for potential focused remedial actions;

L] Evaluate the VOC mass flux into the WVBA from adjacent sites such as the M52 Operable Unit
3 (OU3) area and the WOC WQARF site and the effect that remedial actions within these
adjacent sites have had or will have on VOC mass flux into the WVBA over time;

L] Assess the influence of regional pumping for remedial alternatives that include groundwater
extraction;
L Evaluate and screen appropriate technologies that could be applied to remediate contaminants of

concern (COCs) in groundwater'; and

L Evaluate remedial measures necessary to address any well that either supplies water or is part
of a public supply system if the well would now or in the reasonably foreseeable future produce
water that would be unfit for its end use without treatment due to its impairment by the COCs
in groundwater.

This FS is focused on the regional groundwater plume and does not address ongoing contributions of
contaminants to the regional groundwater plume. This FS is therefore not designed to address facility-
specific sources. ADEQ has confirmed its intention to continue working to address any facility sources
or other ongoing contributions to the regional plume. Some of those sources have already been
addressed by the U.S. Environmental Protection Agency (EPA) or ADEQ via facility-specific consent
orders or working agreements. Any on-going facility-specific sources should be addressed by the
agencies.

The WVBA 2008 Draft RI Report (Terranext, 2008) identified 1,647 facilities that could have
contributed to the plume. As of the date of that draft report, ADEQ had conducted some additional
assessment of 136 of those facilities. ADEQ’s search for Potentially Responsible Parties (PRPs),
including orphan sites, is ongoing, and PRPs will be identified in the Proposed Remedial Action Plan
(PRAP). Several WVBA facilities have either completed or are in the process of completing facility-
specific remedial actions under the guidance of ADEQ?.

! The primary COCs in WVBA groundwater are tetrachloroethylene (PCE), trichloroethylene (TCE), and to a
lesser extent 1,1-dichloroethylene (1,1-DCE). A localized plume of dissolved chromium is also present within the
southeast portion of the WVBA.

2 Terranext, 2012a.



14 Feasibility Study Report Organization
This FS report is organized into the following sections:

Section 1: Introduction: WVBA Working Group description; location of the WVBA; and the FS
purpose, objective, and technical approach.

Section 2: Background: WVBA history and location; facilities within the WVBA and adjacent sites;
water providers within and adjacent to the WVBA; and a brief description of the SCM, which is
included as Appendix A.

Section 3: Remedial Objectives: Current and future land uses; current and reasonably foreseeable uses
of groundwater within and adjacent to the WVBA; and final ROs for land and groundwater use.

Section 4: Current Conditions and Feasibility Study Assumptions: Current conditions and assumptions
that were incorporated into the development of the remedial alternatives and proposed remedy.

Section 5: Identification and Screening of Remedial Strategies and Remedial Measures: Types of
remedial strategies and remedial measures applicable to the WVBA and those retained for development
of the remedial alternatives; evaluation and screening of remedial strategies and technologies such as
groundwater monitoring, in-situ technologies such as soil vapor extraction/air sparging, dual-phase
extraction, and reactive wall technologies, and groundwater extraction and treatment, and those retained
for remedial alternatives development; discussion of potential end uses of extracted groundwater;
description of the retained remedial strategies and measures, advantages/disadvantages, and unit costing
assumptions.

Section 6: Remedial Alternatives Development: Remedial strategies, remedial measures, and
contingencies used to develop the Reference Remedy, Less Aggressive Remedy, and More Aggressive
Remedy; discussion of the groundwater model and modeling results used during remedial alternatives
development; triggers for contingent remedial measures; permit requirements, advantages and
disadvantages; and uncertainties.

Section 7: Comparative Evaluation of Remedial Alternatives: Evaluation of the ability to meet the ROs
and consistency with water provider plans; practicability, cost, risk, benefit/value of the remedial

alternatives; comparison of remedial alternatives; and the proposed remedy.

References: Provides the references used and relied upon during preparation of this FS Report.



2. BACKGROUND

VOCs were first detected in groundwater within the WVBA in 1985, during a groundwater
investigation conducted by Chevron USA Inc. at its facility located south of Van Buren Street between
51% Avenue and 55" Avenue (Dames & Moore, 1985). This discovery was the inception of the WVBA
WQAREF site. ADEQ’s November 1987 Decision Record created the Van Buren Tank Farm WQARF
Area and a December 1987 amended Decision Record changed the name to the West Van Buren Area
WQAREF Site (ADEQ, 2010a).

Beginning in 1988, several facilities within the WVBA conducted site investigations and remedial
actions under the guidance of ADEQ (Terranext, 2012a). The WVBA was placed on the State of
Arizona WQAREF registry in 1998 (ADEQ, 1998) and a community advisory board was formed in 1999
(ADEQ, 2010a). The RI Report, which includes the Land and Water Use report, was prepared in
August 2012 by Terranext on behalf of the ADEQ (Terranext, 2012a). The RI Report also includes the
Remedial Objectives report prepared by ADEQ (ADEQ, 2012a).

2.1 Location

The WVBA is located in the western portion of the COP and is approximately bounded by W.
McDowell Road to the north, 7" Avenue to the east, W. Buckeye Road to the south, and 75™ Avenue to
the west. The approximate boundary of the WVBA is presented on Figures 1 and 2.

2.2 West Van Buren Area Facilities

The RI Report discusses numerous WVBA facilities that may have contributed to the groundwater

plume. WVBA facilities identified in the RI Report as having conducted site investigations and, in most
cases, remedial activities are shown in Figure 2 and listed in Table 1, and include the following:

n Air Liquide America Specialty Gases, LP;

m American Linen Supply Company;

u ChemResearch Co, Inc.;

u Department of Energy;

L Dolphin, Incorporated;

L Maricopa County Materials Management;

L Prudential Overall Supply;

n Reynolds Metals Co.; and

m Van Waters & Rogers (now Univar USA, Inc.).

Many more WVBA facilities identified in the RI Report and other potential sources have not yet
conducted site investigations. ADEQ’s PRP search for the WVBA, including orphan sites, is ongoing
and PRPs will be identified in ADEQ’s PRAP%.

% To assist ADEQ in its search efforts, the Working Group sent a letter dated July 15, 2014 to ADEQ
(Appendix F), that submits new information about orphan facilities and other PRPs to supplement ADEQ's PRP
search for the WVBA.




2.3 Adjacent Sites and Water Providers

The western portion of the M52 OU3 is located adjacent to the eastern WVBA boundary at 7" Avenue.
The WOC WQAREF Site is located to the north of the central portion of the WVBA (Figure 2). Further
discussion of the WVBA facilities identified in the RI Report and adjacent CERCLA and WQAREF sites
is provided in the SCM (Appendix A).

Primary water providers for potable or agricultural use within and adjacent to the WVBA are the COP,
the City of Tolleson (COT), the Salt River Project Valley Water Users Association (SRP), and the
Roosevelt Irrigation District (RID). Figure 3 shows the location of production wells, including those
associated with the water providers listed above, within and adjacent to the WVBA that were either
active during the last five years of the WVBA groundwater flow model (2004 through 2009), and/or
those COP and SRP wells with anticipated production during the next 30 years. Water providers within
or adjacent to the WVBA are further discussed in Section 3.

2.4 Site Conceptual Model

A SCM report is provided in Appendix A. Much of the SCM was prepared using data and information
from the RI Report, with updates using post-2008 data and information. The RI Report and the updated
SCM form the basis of the remedial alternatives developed for this FS.

The SCM provides an overview of the geology and hydrogeology of the WVBA; surface waters and
canals within the project area; a brief description of the facilities within the WVBA identified in the RI
Report as having performed site investigations and, in most cases, facility-specific remedial activities; a
summary of the nature and extent of groundwater contamination within and adjacent to the WVBA,
including impacts to groundwater from inorganic constituents resulting from historical agricultural land
use; and an evaluation of the overall WVBA plume stability and COC concentration trends in
groundwater.

The main concepts of the WVBA SCM presented in Appendix A are provided below.

L The Upper Alluvial Unit 1 (UAU1) is the uppermost aquifer, consisting primarily of coarse
grained sand and gravel with some silt and clay, including occasional thin interbedded silt and
clay layers. UAU1 hydraulic conductivities used in the WVBA groundwater flow model ranged
from 100 to 1,000 feet per day in the upper, more permeable UAU1 to 75 to 500 feet per day
in the lower UAU1 (Brown and Caldwell, 2014).

L] The underlying Upper Alluvial Unit 2 (UAU2) consists of sand and gravel with a higher
percentage of silt and clay and interbedded fine-grained layers compared to the UAU1. UAU2
hydraulic conductivities used in the WVBA groundwater flow model ranged from 1 to 100 feet
per day (Brown and Caldwell, 2014).

L The UAU saturated thickness is approximately 200 feet.

L The UAU aquifer is generally unconfined. The current depth to the water table is on the order
of 100 to 150 feet below ground surface (bgs).

L Groundwater extracted from production wells within the WVBA is likely primarily derived
from the UAU1, due to its prolific water-producing nature relative to the other alluvial units.



Groundwater contamination within the WVBA is generally constrained to the UAU1 and the
UAU2.

UAU groundwater is also impacted by inorganic constituents, primarily total dissolved solids
(TDS), resulting from extensive historical agricultural land use within the WVBA.

Overall groundwater flow direction within the WVBA is from east to west at hydraulic
gradients ranging from approximately 0.002 feet per foot (ft/ft) to 0.004 ft/ft in the eastern
WVBA, generally flattening to 0.0005 ft/ft in the central and western WVBA. Should RID
irrigation pumping within the WVBA cease, the overall groundwater flow direction would
likely shift to the northwest, towards the regional pumping depression known as the Luke Sink,
near the Luke Air Force Base.

RID pumps approximately 75,000 acre-feet per year (AFY) for irrigation use on a seasonal
basis, primarily March through September, from approximately 32 production wells located
within and adjacent to the WVBA. The aggregate pumping of these irrigation wells creates a
regional hydraulic trough or sink within the WVBA.

Historical operations at some facilities within the WVBA have impacted groundwater. The
primary COCs in WVBA groundwater are PCE, TCE, and to a lesser extent 1,1-DCE. A
localized plume of dissolved chromium is also present within the southeast portion of the
WVBA.

Facility-specific source remediation at select WVBA facilities has reduced the VOC source
input at these WVBA facilities to the regional WVBA plume. At several facilities, COC
concentrations within facility-specific monitoring wells have declined significantly following
source remediation work, in some cases by orders of magnitude.

Some areas of persistent, relatively elevated VOC concentrations near and/or downgradient of
other WVBA facilities indicate the potential for ongoing source inputs to the regional WVBA
plume in these areas.

According to the WVBA RI Report, "Groundwater contamination enters the WVBA from the
east from the Motorola 52nd Street Federal Superfund Site OU3 area.” TCE and 1,1-DCE, and
to a lesser extent, PCE are the primary COCs in the M52 OU3 plume.

While the M52 OU3 RI/FS is currently being completed, it is assumed that the M52 Site plume
has commingled with the regional plume of groundwater contamination originating from
historical WVBA facility operations. Although not fully defined, the downgradient extent of the
WOC WQAREF site plume, with TCE as the primary COC, also appears to have merged with
the north-central portion of the WVBA.

Operation of the M52 Operable Unit 2 (OU2) groundwater extraction system since 2001 has
effectively cut off the dissolved-phase plume at the OU2/0OU3 boundary, resulting in overall
COC concentration declines in M52 OU3 monitoring wells and in UAU1 monitoring wells in
the eastern and central portion of the WVBA.

As a result of the WVBA facility-specific remedial work, the M52 OU2 groundwater extraction
system, and irrigation pumping, the WVBA plume appears to be stable with generally declining
concentration trends in the UAU1. Within the more fine-grained UAU2, VOC concentrations in
UAU2 monitoring wells located along the axis of the WVBA plume have remained generally
consistent over time.



3. REMEDIAL OBJECTIVES

In 2012, ADEQ established WVBA ROs for impacted or threatened land and water in terms of current
and reasonably foreseeable land use and current and reasonably foreseeable beneficial uses of the
waters of the state [(R18-16-406(D) and (I)]. Reasonably foreseeable land uses are those uses of land
likely to occur at the Site. Reasonably foreseeable water uses are those likely to occur within 100 years
unless a longer time period is shown to be reasonable based on site-specific information.

ADEQ’s ROs for the WBVA were based on the 2012 Land and Water Use Report that contains
descriptions of current and reasonably foreseeable land use for the COP and COT, and current and
reasonably foreseeable use of water for the COP, COT, SRP, RID, and private wells within the WVBA
(Terranext, 2012b).

Sections 3.1 and 3.2 include a summary of current and reasonably foreseeable land and water use in the
WVBA, referenced from the Land and Water Use Report (Terranext, 2012b), the COP’s General Plan
(COP, 2004), the 2011 update to the COP’s Water Resources Plan (COP, 2011), information from the
2 October 2013 water provider meeting described below, and subsequent meetings. The ROs for land,
groundwater, and surface water are provided in Section 3.3.

The Working Group consulted with the area water providers to obtain additional information to develop
remedial measures. As part of a 2 October 2013 meeting between Haley & Aldrich and local water
providers, COP, SRP, and RID provided additional information regarding their current and reasonably
foreseeable future use of groundwater within and adjacent to the WVBA. Completed water provider
meeting questionnaires and backup information provided by the COP, SRP, and RID are included in
Appendix B. Information on the proposed, future COT production wells was provided by COT’s
Supervisor of Water Utilities (COT, 2014).

3.1 Current and Future Land Use

The WVBA is located within the COP and abuts the COT’s eastern boundary at 75" Avenue. Current
and future land use is provided in the COP’s General Plan, which includes the goals, policies, and
recommendations for land use development during the next 10 to 20+ years.

The COP is made up of 15 “urban villages”; the Central City and Estrella urban villages are located
within the WVBA. While overall land use, employment, and population within Central City are not
expected to change significantly over time, the COP has identified Estrella as a targeted growth area
because of the amount of agricultural land available for residential and/or commercial development.
Estrella is therefore expected to have significant increases in both employment and residential growth.
The projected residential growth within Estrella is primarily outside of the WVBA, south of Lower
Buckeye Road and west of 75" Avenue. Based on the COP General Plan, land use within the WVBA is
projected to continue to be predominantly industrial.

The following table provides the actual 2002 and projected General Plan land uses in Central City and
Estrella.



Central City Estrella
Land Use Category 2002 Land Use (% of total) |General Plan (% of total) |2002 Land Use (% of total) |General Plan (% of total)
Large Lot Residential 4% 10%
Small Lot Residential 11% 16% 4% 27%
Medium Density Residential 3% 5% 1% 4%
High Density Residential 2% 1% 1% 0.2%
Commercial 9% 14% 1% 3%
Industrial 16% 23% 18% 35%
Commerce Park 6% 0.10% 0.3% 4%
Public/Quasi Public 8% % 8% 8%
Transportation/Airport 28% 21% 1% 1%
Parks -Open Space 6% 13% 6% 8%
Agriculture 0.01% 49%
Vacant 9% 7%

Source: COP General Plan

By 2030, Central City and Estrella are projected to grow to the following numbers (the increase shown
is from actual 2000 to projected 2030 numbers):

[ Central City: Employment (116,000; 1.07X increase); population (164,000; 1.2X increase);
and households (66,000; 1.11X increase).

[ Estrella: Employment (148,000; 3.13X increase); population (146,000; 3.36X increase); and
households (40,000; 4.2X increase).

In 2000, the highest percentages of land use for the COT were agriculture (46 percent);
industrial/warehouse (24 percent); and residential (14 percent). Land use in eastern Tolleson, adjacent
to the WVBA, is primarily agriculture and industrial (Terranext, 2012b).

3.2 Current and Reasonably Foreseeable Water Use

The following information on current and reasonably foreseeable water use within the WVBA is based
on the Land and Water Use Report and completed questionnaires, the 2011 update to the COP’s Water
Resources Plan, information from the 2 October 2013 water providers meeting, and subsequent
meetings.

3.2.1 Current Water Use

Groundwater within the WVBA is used for agricultural purposes and some industrial use, but not as a
municipal drinking water supply. The COP and SRP do not currently have production wells located
within the WVBA (COP, 2005; SRP, 2011; Figure 3). RID extracts the largest amount of groundwater
from within and adjacent to the WVBA under agreements with SRP as noted below. RID produces
approximately 75,000 AFY of groundwater from 32 irrigation wells located within or adjacent to the
WVBA (Figure 3), primarily during the irrigation season from approximately March to September.
There were also some private water wells identified within the WVBA during the Land and Water Use
study.

City of Phoenix

The 2011 update to the COP’s Water Resources Plan provides information on water acquisition, water
management, and infrastructure needed to ensure a sustainable water supply for current customers and
anticipated growth over the next 50 years. In a normal supply year, the COP water demand of
approximately 302,000 AFY is currently met with the following sources:



= SRP (50 percent);

m Central Arizona Project ((CAP]; 44 percent);
m Reclaimed Water (3 percent); and
m Groundwater (3 percent).

In years with surface water shortfalls, a portion of the COP supply may consist of groundwater pumped
from SRP wells. The COP also maintains a number of groundwater production wells for operational
flexibility and use when CAP and/or SRP supplies are reduced (COP, 2011). As noted above, currently
there are no COP or SRP production wells within the WVBA (Figure 3).

Historically, the COP developed or acquired more than 200 production wells, although the COP has
removed a majority of these wells from service due to age, decreased efficiency, and/or degraded
groundwater quality’. From 1981 to 2000, the total loss of COP well production due to degraded
groundwater quality exceeded 90,000 AFY. While some COP production wells have been impacted by
VOCs, many COP wells have been closed due to groundwater degradation from inorganic constituents
such as chromium, arsenic, and nitrate (COP, 2011).

The COP currently has access to 25 groundwater production wells that can generate 28 million gallons
of water per day, or 31,350 AFY. These wells are located one mile or more from the WVBA, mostly
in the north-central portion of the COP, and are used for operational flexibility and during times of
reduced CAP and/or SRP surface water supplies. The actual number of available production wells
varies at any given time due to maintenance issues. Based on the current COP production well capacity
and a 65 percent duty cycle, the COP can produce approximately 20,000 AFY from these wells (COP,
2011).

The current projected groundwater use for normal supply years and General Plan-based growth is
15,000 AFY, although withdrawals in recent years have been lower, averaging approximately 9,000
AFY. The COP is evaluating the expansion of their groundwater production well network to increase
operational flexibility, manage water quality, and reduce the impacts of potential future surface water
shortages.

Salt River Project

The SRP manages surface water and groundwater rights within the Salt River Reservoir District
(SRRD) geographic region. The WVBA is within SRP “Member” lands and groundwater within the
WYVBA underlies the SRRD.

SRP has several groundwater production wells located in the vicinity of the WVBA that feed the SRP
lateral system. There are no SRP wells currently located within the WVBA (Figure 3). Since SRP
wells are used to supplement surface water supply on an as-needed basis, their annual groundwater use
fluctuates depending upon the availability of surface water (SRP, 1996). From 2003 through 2013, total
SRP pumping within five miles of the WVBA ranged from 13,500 AFY in 2008 to 72,300 AFY in
2003. The total depth of these wells range on the order of 500 to 1,500 feet deep, in most cases
constructed with 16- to 20-inch casing, and are generally completed within the UAU and Middle
Alluvial Unit (MAU), although some are completed in the MAU and Lower Alluvial Unit (LAU).

> COP Well #179, the only COP production well located within the WVBA, has been abandoned.
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During 2012, approximately 64 percent of water delivered by SRP was for municipal/industrial use
within the totality of the SRP service area, with 36 percent for agricultural use, turf irrigation, and
recreational use. These percentages have been relatively consistent since 2007 (SRP, 2013).

To date, no SRP wells have been impaired by the WVBA plume (SRP, 2011).
Roosevelt Irrigation District

RID pumps the largest amount of groundwater within the WVBA under contracts with the SRP, all of it
used to provide irrigation water to members in RID’s service area west of the Agua Fria River, outside
of the WVBA.

In the late 1910s, waterlogged land resulting from regional hydrogeologic conditions and irrigation
return flows threatened local farming operations within the WVBA. In 1920, the SRP entered into an
agreement with the Carrick and Mangham Agua Fria Lands and Irrigation Company (RID’s
predecessors) to withdraw a certain amount of groundwater to help alleviate the waterlogged conditions.
According to the SRP, the 1920 agreement and subsequent supplemental agreements for water
production with Carrick-Mangham and RID will expire no later than 2026 (SRP, 2009).

RID operates approximately 50 wells within the SRRD during the peak irrigation season, generally
from March to September (Terranext, 2012a) and 32 of these wells are located within or adjacent to the
WVBA (Figure 3). Total annual RID pumping within the SRRD is approximately 135,000 AFY (SRP,
2009), which is conveyed to the RID irrigation service area west of the Agua Fria River via a
conveyance system of canals and pipelines. About 75,000 AFY is pumped from 32 RID wells within
and adjacent to the WVBA and 60,000 AFY are pumped from the remaining 18 RID wells.

During 2008 and 2009, the average pumping rate of RID wells within the WVBA ranged from
approximately 1,500 to 4,800 gallons per minute ([gpm]; Montgomery & Associates, 2009a). Total
depths of RID wells located within and adjacent to the WVBA range from 284 to 1,800 feet deep. Most
of the RID wells are screened across the UAU1, UAU2, and into the upper MAU, with some of the
deeper wells screened across the UAU1, UAU2, MAU, and into the LAU.

The COP 23™ Avenue wastewater treatment plant (WWTP) discharges approximately 30,000 AFY to
the RID Main Canal on a year-round basis as part of a “3-way exchange” between the COP, RID, and
SRP in which: (1) the COP delivers up to 30,000 AFY of reclaimed water to RID for irrigation use
within RID’s service area; (2) RID leases SRP wells to provide a like amount of water to the SRP canal
system; and (3) the SRP then delivers up to 20,000 AFY of surface water to the COP water treatment
plants and up to 10,000 AFY of surface water to the Salt River Pima-Maricopa Indian Community
(COP, 2005).

City of Tolleson
The COP supplies the COT with municipal water through an Inter-Governmental Agreement. The COT
also has four production wells located west of the WVBA that are mainly used in the summer months as

a backup supply (COT, 2005). During 2009, the total production from COT wells was approximately
750 AFY.
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APS Industrial Wells

The APS West Phoenix Power Plant has several production wells used to supply cooling water during
operations (see the 55-613XXX wells shown in Figure 3). Well #8 is the deepest APS production well at
1,809 feet deep, screened from approximately 1,100 feet to total depth, and completed in the LAU.
During 2009, production from these wells ranged from approximately 200 AFY (125 gpm) to 725 AFY
(450 gpm).

Private Water Wells

ADEQ sent outreach letters to 48 possible domestic well owners within the WVBA in 1995. Of the 18
responses received, three reported operational private domestic wells, 12 reported a municipal water
supply, and three reported private wells not used for consumptive purposes. ADEQ followed up with a
telephone call to the 18 respondents; 17 were contacted and nine allowed access to sample their well
(Terranext, 2012b).

On 31 March 1995, ADEQ collected groundwater samples from each of the 10 domestic wells on the
nine properties. Groundwater samples from two of the wells contained detectable TCE and PCE
concentrations. A well registered to Southwest Trail Boss (345 S. 83™ Avenue) contained TCE and
PCE at concentrations below the Aquifer Water Quality Standards (AWQS); according to the completed
questionnaire, this well was not used for drinking water. A well registered to Greenwood Memory
Lawn (2300 West Van Buren) contained TCE (6.9 micrograms per liter [ug/L]) and PCE (below the
AWQS of 5 pug/L). The remainder of the domestic wells sampled did not contain TCE or PCE above
their respective AWQS. Completed ADEQ Land and Water Use questionnaires also indicated the
following private wells are located in the WVBA (Terranext, 2012b):

L] Straight Arrow Enterprises (one well for domestic and landscaping use);
m 7300 W. Van Buren (domestic and livestock watering uses);

m 5727 W. Van Buren (domestic use for two residences);

m 6510 W. Buckeye (unidentified use); and

L] U.S. Department of Energy (one irrigation well).

No private well owners responded to the solicitation for ROs (ADEQ, 2012a).
3.2.2 Reasonably Foreseeable Water Use

Reasonably foreseeable water use is that water use that is likely to occur within 100 years, unless a
longer time period is shown to be reasonable based on site-specific information. As discussed above,
groundwater within the WVBA is currently used for agricultural purposes and some industrial use but
not as a municipal drinking water supply.

Land use within a portion of the WVBA and adjacent areas has been transitioning from irrigated
agricultural lands to more urbanized municipal uses, and the associated groundwater uses will also
likely transition from agricultural to municipal in the reasonably foreseeable future. Residential growth
slowed temporarily during the recent economic downturn. As growth resumes, groundwater uses will
continue to transition from agricultural to municipal. At some point in the next 100 years, these
groundwater uses may include use of SRP groundwater production wells in the vicinity of the WVBA

HAIL
AILDRICH 12



for municipal drinking water supply and use of RID production wells in the vicinity of the WVBA for
municipal drinking water supply, assuming the infrastructure is available to deliver drinking water and
that RID or some other entity has the legal authorization to provide a municipal drinking water supply
from one or more of these production wells.

Because there is considerable uncertainty regarding the exact timing of groundwater needs within the
WVBA in the reasonably foreseeable future, groundwater end use, regional pumping, and the effects of
ongoing drought conditions, contingency strategies and measures will be included in the FS to address
reasonably foreseeable uses of groundwater with uncertain time frames. Such measures maximize the
amount of water preserved within the aquifer and available for beneficial use in the future. These
contingencies may include triggers resulting in implementing a pre-selected strategy or measure, or
possibly a focused remedy selection process in which the water provider and stakeholders select the
strategy or measure when the timing of water needs becomes certain.

City of Phoenix

While the COP does not have specific plans for groundwater wells within the WVBA today, the COP
states in its 2011 Groundwater Management Plan, “With regard to remediation of contaminated
groundwater within Phoenix’s service area, it has been the City’s stated intent to preserve that water
for future service area use.” In correspondence and discussions with ADEQ, EPA, and the Working
Group, the City has emphasized that the central Phoenix aquifer is an important future water supply that
the City will need to be able to access. The COP currently holds more than two million acre-feet of
groundwater allowance credits for use over a 100-year period. Additional credits are accrued by the
COP each year to reflect the incidental recharge of local aquifers which results from service area usage.
These credits are mostly intended to provide drought relief, and will be recovered for that purpose from
the COP’s future groundwater wells.

The COP has evaluated approaches for using its additional water supplies for which it has legal rights
but currently lacks physical access, such as treatment or delivery infrastructure, including: (1) expanded
local groundwater and recharged water supplies; and (2) reclaimed water from the COP’s three
wastewater treatment plants. Except for existing groundwater capacity, these sources will require
significant capital investments (COP, 2011).

The COP’s local production well network could be expanded to reduce drought impacts, meet peaking
needs, and provide operational flexibility. The projected groundwater use for normal supply years and
General Plan-based growth is 15,000 AFY, about one-half of the full-time groundwater capacity of 28
million gallons of water per day.

Expansion of the COP well capacity by rehabilitating older wells and developing new service area wells
is described in the COP’s Groundwater Management Plan, including the development of 15 new service
area wells. Developing all identified well opportunities would yield approximately 70,000 AFY (COP,
2011). Four of these 15 new service area wells will be located along the Salt River between 35"
Avenue and 68" Avenue (outside of the WVBA boundary) as part of the Western Canal Well Field.
These new production wells will be screened in the LAU only and are anticipated to provide a total of
12,000 AFY* of production once they go on-line in approximately 2020.

* Equivalent to approximately 1,800 gpm per well assuming year-round pumping.
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The COP provided Haley & Aldrich a list of COP production wells (completed within the UAU and
located within the WVBA groundwater model boundary) and anticipated per-well pumping rates over
the next 30 years, with aggregate pumping of a constant 7,500 AFY over this time period. None of
these COP wells are located within the WVBA boundary (Figure 3).

Salt River Project

The SRP has several groundwater production wells near the WVBA, although none of them are located
within the WVBA boundaries. To date, SRP’s use of these wells has not been impacted by the WVBA
groundwater plume. As a result of changing land use in the area, SRP anticipates that some SRP wells
will eventually transition to a drinking water use in the reasonably foreseeable future, either by directly
connecting the wells to municipal distribution systems within the SRRD, or piping to municipal water
treatment plants located on the SRP canal system as a drought supply (SRP, 2011).

While SRP does not have plans to drill new wells or replace existing wells within the next five years,
they consider all land within the SRRD boundary potentially available for future well locations (SRP,
2013). The SRP provided Haley & Aldrich a list of SRP wells within the groundwater model boundary
along with anticipated per-well pumping rates over the next 30 years (Figure 3). In aggregate, SRP
pumping from these wells is anticipated to increase at a linear rate from 25,000 AFY in 2012 to 35,000
AFY in 2035 and then remain constant at 35,000 AFY from 2036 through 2041.

Roosevelt Irrigation District

As discussed above, under agreements with the SRP, today RID operates approximately 50 wells within
the SRRD, generally during the peak irrigation season from March to September (Terranext, 2012b);
32 of these wells are located within or adjacent to the WVBA. Approximately 135,000 AFY are
extracted during RID operations within the SRRD and conveyed to the RID irrigation service area
outside the WVBA, west of the Agua Fria River, via a system of canals and pipelines. According to the
SRP, the 1920 agreement and subsequent supplemental agreements with Carrick-Mangham and RID
will expire no later than 2026 (SRP, 2009). RID’s groundwater pumping within or adjacent to the
WYVBA (for delivery of irrigation water to their service area located outside of the WVBA) is therefore
anticipated to continue at approximately the same rates until no later than 2026.

Regarding reasonably foreseeable water uses, the 12 November 2007 Land and Water Use Report
questionnaire completed by RID (RID, 2007) stated that RID’s current water use is “for non-potable
purposes within the District’s boundaries” and RID’s future water use of wells, canals, and laterals for
the foreseeable future “will continue to be used much as they are today.” The RID questionnaire also
stated the future use (up to 100 years) for any RID well impacted by the WVBA plume would be “Same
as today.” RID submitted a revised questionnaire to ADEQ dated 12 January 2010 (RID, 2010a) which
stated that “Currently, the wells in the WVB site provide water supply for irrigation but the wells will
transition to drinking water supply as residential and commercial development continues in the
District.” The revised questionnaire did not explain the legal mechanism or timing of this proposed
transition. RID clarified in its response to the water provider questionnaire that it does not intend to
itself become a potable water provider or provide direct delivery of potable water to its own customers.

RID has proposed sale of its water supply to water providers outside the WVBA. RID proposed that the
water would serve as a raw water supply for drinking water end uses by the purchasers’ customers
(RID, 2010a). Arizona Department of Water Resources (ADWR) has expressed concern about RID’s
authority to move groundwater from within the boundaries of a water provider that has obtained a
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Designation of Assured Water Supply (in this case the COP) and the potential to negatively affect that
Designation (ADWR, 2010). Others have raised additional concerns regarding RID’s authority to move
groundwater from within the WVBA in the future (SRP, 2011; West Van Buren Working Group,
2011). These legal issues have not yet been resolved.

The COP 23" Avenue WWTP discharges approximately 30,000 AFY to the RID Main Canal on a year-
round basis as part of a COP/RID/SRP “3-way exchange” described above. However, the 2005 update
to the COP Water Resources Plan states, with regard to reclaimed water use, “An additional factor to
consider involves the diminishment of the “three way” exchange and the RID GSF [groundwater storage
facility] over time due to urbanization of agricultural lands.” and that, in the future, excess reclaimed
water from the COP 23™ Avenue WWTP may be stored at the Agua Fria Linear Recharge Project
(COP, 2005). The water supply and demand modeling assumptions in the 2011 update to the COP’s
Water Resources Plan assumes that the COP/RID/SRP “3-way exchange” will phase out in 2031.

City of Tolleson

While the Land and Water Use report (Terranext, 2012b) does not include information on reasonably
foreseeable use of groundwater for the COT, the Inter-Governmental Agreement with the COP will
likely continue into the future. The COT also intends to drill and construct five new production wells
over the next three to 10 years (see COT-1 through COT-4 on Figure 3; COT-5 is located west of the
figure boundary); three wells near I-10 and N. 83™ Avenue, one at 104™ Avenue and Cowden, and one
near 75" Avenue and W. Buckeye Rd. Each well is anticipated to be drilled to a total depth of 700 feet
bgs, screened from 525 to 700 feet bgs, and are expected to each produce a minimum of one million
gallons per day (approximately 700 gpm) (COT, 2014).

APS Industrial Wells

There are no anticipated future changes to current groundwater use at the APS West Phoenix Power
Plant (Terranext, 2012b).

Private Water Wells

Based on the completed ADEQ Land and Water Use questionnaires, there are no known planned
changes to the limited number of private water wells within the WVBA (Terranext, 2012b). Those uses
include irrigation, industrial, livestock watering, and household domestic uses.

3.3 Remedial Objectives

Pursuant to R18-16-406(I), ADEQ established ROs for current and reasonably foreseeable land and
water use based on the Land and Water Use Report (Terranext, 2012b) and public comments (ADEQ,
2012a). The FS evaluates remedial alternatives capable of achieving the final ROs, which are
established for each listed use to:

L Protect against loss or impairment of each listed use that is threatened to be lost or impaired as
a result of a release of a hazardous substance;

[ Restore, replace, or otherwise provide for each listed use to the extent that it has been or will
be lost or impacted as a result of a release of a hazardous substance;
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L] Provide time frames when action is needed to protect against or provide for the impairment or
loss of the use; and

L] Provide the projected duration of the action needed to protect or provide for the use.

As stated in the Arizona Administrative Register’s March 2002 Notice of Exempt Rulemaking, Title 18
(Environmental Quality), Chapter 16 (WQARF Program), “Remedial objectives described in this rule
[R18-16-406] are based on uses determined by the community and are defined by the Department with
significant community involvement. The objectives are designed to protect and provide for uses of land
and water. This does not mean that the aquifer will always be cleaned up to drinking water standards
or to a level suitable for the use. Instead, the rule requires different uses to be identified and a remedy
is selected which will protect and provide for the uses.”

The following sections discuss the specific WVBA RO categories included in the FS.

3.3.1 Remedial Objectives for Land Use

The ROs for land use in the WVBA are:

L] “Protect against possible exposure to hazardous substances in surface and subsurface soils that

could occur during development of property based upon applicable zoning regulations”;

L] “Protect against possible leaching of hazardous substances in surface and subsurface soils to the
groundwater”; and

L] “Protect against the loss or impairment of current and all reasonably foreseeable future uses of
land as provided in zoning regulations and the Land and Water Use report as a result of
hazardous substances in surface and subsurface soils. Appropriate remedial actions will be
implemented as an Early Response Action (ERA) or after the record of decision (ROD) is
finalized, whichever is warranted and continued until hazardous substances causing the
impairment or restriction to the land use are remediated.”

3.3.2 Remedial Objectives for Groundwater Use
ADEQ’s RO report included ROs for municipal, agricultural, and private uses of groundwater.

Municipal Groundwater Use: The ROs for current and reasonably foreseeable future municipal
groundwater use in and near the WVBA are:

L “To protect, restore, replace or otherwise provide a water supply for municipal use by
currently and reasonably foreseeable future municipal well owners within the WVBA WQARF
site if the current and reasonably foreseeable future uses are impaired or lost due to
contamination from the site. Remedial actions will be in place for as long as need for the water
exists, the resource remains available and the contamination associated with the WVBA
WQAREF site prohibits or limits groundwater use. Remedial actions to meet ROs will be
implemented upon issuance of the ROD. If there is an imminent risk to human health or the
environment, then an ERA may be initiated prior to implementation of the ROD.”

L “To protect, restore, replace or otherwise provide a water supply for municipal groundwater
use by currently and reasonably foreseeable future municipal well owners outside the current
plume boundaries of the WVBA WQAREF site if the current and reasonably foreseeable future
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uses are impaired or lost due to contamination from the site. Remedial actions will be in place
for as long as need for the water exists, the resource remains available and the contamination
associated with the WVBA WQAREF site prohibits or limits groundwater use. Remedial actions
to meet ROs will be implemented upon issuance of the ROD. If there is an imminent risk to
human health or the environment, then an ERA may be initiated prior to implementation of the
ROD.”

Agricultural Groundwater Use: The ROs for current and reasonably foreseeable future agricultural

groundwater use in and near the WVBA are:

“To protect, restore, replace or otherwise provide for the current and reasonably foreseeable
future supply of groundwater for agricultural/irrigation use and for the associated recharge
capacity that is threatened by or lost due to contamination associated with the WVBA WQARF
site. Remedial actions will be in place for as long as need for the water exists, the resource
remains available and the contamination associated with the WVBA WQAREF site prohibits or
limits groundwater use. Remedial actions to meet ROs will be implemented upon issuance of
the ROD. If there is an imminent risk to human health or the environment, then an ERA may
be initiated prior to implementation of the ROD.”

Private Groundwater Use: The ROs for current and reasonably foreseeable future private groundwater

use in and near the WVBA are:

3.3.3

“To protect, restore, replace or otherwise provide a water supply for potable or non-potable use
by currently impacted commercial, industrial, and domestic well owners within the WVBA
WQAREF site if the current and reasonably foreseeable future uses are impaired or lost due to
contamination from the site. Remedial actions will be in place for as long as need for the water
exists, the resource remains available and the contamination associated with the WVBA
WQAREF site prohibits or limits groundwater use. Remedial actions to meet ROs will be
implemented upon issuance of the ROD. If there is an imminent risk to human health or the
environment, then an ERA may be initiated prior to implementation of the ROD.”

“To protect, restore, replace or otherwise provide a water supply for potable or non-potable use
by commercial, industrial, and domestic well owners outside the current plume boundaries of
the WVBA WQAREF site if the current and reasonably foreseeable future uses are impaired or
lost due to contamination from the site. Remedial actions will be in place for as long as need
for the water exists, the resource remains available and the contamination associated with the
WVBA WQAREF site prohibits or limits groundwater use. Remedial actions to meet ROs will
be implemented upon issuance of the ROD. If there is an imminent risk to human health or the
environment, then an ERA may be initiated prior to implementation of the ROD.”

Remedial Objectives for Canal Water Use

The ROs for RID’s current and reasonably foreseeable future canal water use in and near the WVBA

are:

“To protect, restore, replace or otherwise provide a water supply for potable or non-potable use
by currently impacted RID wells within the WVBA WQAREF site if the current and reasonably
foreseeable future uses are impaired or lost due to contamination from the site. Remedial
actions will be in place for as long as need for the water exists, the resource remains available
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3.3.4

and the contamination associated with the WVBA WQAREF site prohibits or limits groundwater
use. Remedial actions to meet ROs will be implemented upon issuance of the ROD. If there is
an imminent risk to human health or the environment, then an ERA may be initiated prior to
implementation of the ROD.”

“To protect, restore, replace or otherwise provide a water supply for potable or non-potable use
by RID wells outside the current plume boundaries of the WVBA WQAREF site if the current
and reasonably foreseeable future uses are impaired or lost due to contamination from the site.
Remedial actions will be in place for as long as need for the water exists, the resource remains
available and the contamination associated with the WVBA WQARF site prohibits or limits
groundwater use. Remedial actions to meet ROs will be implemented upon issuance of the
ROD. If there is an imminent risk to human health or the environment, then an ERA may be
initiated prior to implementation of the ROD.”

Remedial Objectives for Surface Water Use

The ROs for the SRP’s current and reasonably foreseeable future surface water use in and near the
WVBA are:

“To protect, restore, replace or otherwise provide a water supply for potable or non-potable use
by SRP wells outside the current plume boundaries of the WVBA WQAREF site if the current
and foreseeable future uses are impaired or lost due to contamination from the site. Remedial
actions will be in place for as long as need for the water exists, the resource remains available
and the contamination associated with the WVBA WQAREF site prohibits or limits groundwater
use. Remedial actions to meet ROs will be implemented upon issuance of the ROD. If there is
an imminent risk to human health or the environment, then an ERA may be initiated prior to
implementation of the ROD.”
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4. CURRENT CONDITIONS AND FEASIBILITY STUDY ASSUMPTIONS

The remedial alternatives were developed within the framework of the current conditions within the
WVBA, assuming continued pumping for irrigation use and considering the water quality improvements
and source reductions resulting from facility-specific work performed to date, operating the M52 QU2
extraction system, and the COC concentration trends in WVBA groundwater. The aspects of the SCM
described in Appendix A have been incorporated into the development of the FS alternatives, along
with certain assumptions. This section provides an overview of the current conditions and assumptions
that helped guide the development and formed the basis of the remedial alternatives.

4.1 Current Conditions

While a more detailed discussion is provided in the SCM in Appendix A, the primary current
conditions that formed the basis of the development of the FS remedial alternatives include the
following.

Regional irrigation pumping has a significant influence on overall water levels, hydraulic gradients,
and groundwater flow directions within the WVBA. Factoring this regional pumping and potential
future changes to regional pumping into the FS remedial alternatives is necessary and critical. The
aggregate effects of irrigation pumping is the formation of a regional hydraulic trough or sink within
the WVBA, with capture zones of the regional irrigation wells extending over the WVBA plume
footprint, resulting in hydraulic control of the overall WVBA plume under current conditions.
Additional hydraulic control wells as part of a remedial alternative would therefore only serve to
remove additional groundwater from storage beneath the WVBA.

Potential future changes in regional pumping would also need to be addressed with contingencies. For
example, should RID irrigation pumping within the SRRD cease in the future, groundwater modeling
indicates that static water levels in the central portion of WVBA may rise up to 80+ feet over a period
of 15 to 20 years, and the overall flow direction within the WVBA would likely shift from east to west
to a more northwesterly direction over time. Production wells in this new downgradient direction may
need to be addressed via remedial measures should they become impaired.

Facility-specific remedial work within the WVBA has resulted in declining source inputs to the
WVBA regional plume. Critical to addressing any regional VOC plume is mitigating or eliminating
facility-specific source areas that contribute to the regional plume. Without addressing ongoing sources,
the regional plume will likely persist. Some facilities within the WVBA have performed remedial work
and as a result, VOC concentrations have declined in facility-specific monitoring wells, in some cases
by orders of magnitude. The effect of this work is reduced VOC source inputs to the WVBA regional
plume resulting, in part, in overall declining VOC concentration trends. Many other facilities within the
WVBA have not yet performed the necessary source control measures and as a result, facility-specific
sources continue to contribute to the regional plume. ADEQ is continuing to identify these facilities and
for purposes of this FS, it is assumed that ADEQ will require the necessary source control measures to
be implemented.

The M52 OU2 groundwater extraction system has contained the VOC mass flux at the OU2/0U3
boundary. The result is significant declines in VOC concentrations in downgradient OU3 monitoring
wells. Attenuation within OU3 has further reduced the ongoing VOC mass flux across the WVBA
border, resulting in significant declines in VOC concentrations in UAU1 monitoring wells in the eastern
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and central WVBA, along with an overall narrowing of the plume width in the eastern portion of the
WVBA. Ongoing monitoring within OU3 and at the OU3/WVBA boundary will help determine
whether concentrations continue to decline until the AWQS are met. The OU3 RI/FS is also being
completed under EPA oversight and should be issued in the spring of 2015.

VOC concentrations in UAUI regional groundwater have generally been on the decline. As a result
of the aggregate effect of facility-specific remedial work performed to date, the M52 OU2 extraction
system, and groundwater extraction from regional irrigation pumping, VOC concentrations in the
regional WVBA plume within UAU1 have generally been declining over time, in some cases by an
order of magnitude or more.

VOC concentrations in UAU2 groundwater along the plume axis have generally been stable. This
may be the result of silt and clay layers within the UAU2 and the generally higher percentage of fine
grained materials and lower large-scale hydraulic conductivity compared to UAU1. Less groundwater
flux and less flushing of dissolved-phase VOC mass, along with possible sorption and desorption on
fine grained materials may help explain the stable UAU2 VOC concentration trends. The possibility of
unidentified ongoing sources also exists. UAU2 monitoring wells located off of the main axis of the
plume, however, exhibit declining VOC concentration trends.

The overall lateral extent of the WVBA plume has either decreased or remained stable, depending on
the area. VOC concentrations over time in UAU1 monitoring wells along the perimeter of the current
WYVBA plume have been either non-detect or stable at concentrations below the AWQS, indicating that
the lateral extent of the WVBA plume is currently stable. In some areas the lateral extent of the plume
has diminished over time, particularly in the western and east-central WVBA. UAU2 monitoring wells
along the perimeter of the UAU2 VOC plume have remained either non-detect or below AWQS over
the last seven to 10 years or so, suggesting that the UAU2 plume extent is relatively stable.

4.2 FS Assumptions

Along with the current conditions described above, the following assumptions were also made during
development of the remedial alternatives.

Facility-specific source work will be completed under ADEQ guidance separate from this FS.
Mitigating or eliminating ongoing facility-specific VOC source areas is critical to the success of any
effort to address the regional WVBA plume and provide for reasonably foreseeable water uses. If
sources are not addressed, they will continue to provide source input to the regional plume, causing
COCs to persist for a long period of time. One FS assumption is that source control within the WVBA
will be addressed by ADEQ independent of this FS.

The M52 OU2 extraction system will continue to operate. The operation of this system since 2001 has
reduced the VOC mass flux across the OU2/0OU3 boundary as well as the downgradient OU3/WVBA
boundary. As the mass flux has diminished, VOC concentrations in OU3 monitoring wells and within
the eastern and central WVBA in UAU1 have declined over time. The development of the WVBA FS
remedial alternatives assumes that the mass flux at the OU3/WVBA boundary will further decline as the
OU2 extraction system continues to operate until VOC sources upgradient of the OU2/0OU3 border have
been mitigated to the extent practicable and operation of the OU2 system is no longer deemed
necessary.

HAIL
AILDRICH 20



The WOC implements its WQARF remedy that addresses continuing migration of VOCs into the
north-central portion of the WVBA. The downgradient extent of the WOC WQAREF site plume appears
to have merged with the north-central portion of the WVBA (Terranext, 2012a). This FS assumes that
ADEQ will ensure that the VOC mass flux across the WOC/WVBA boundary is addressed by the WOC
remedy.

RID irrigation pumping will continue at its current rates until at least 2026. The FS assumes that RID
will continue seasonal pumping at its current rates’. The FS remedial alternatives, however, will
provide for contingent remedial strategies and/or remedial measures to be triggered by a significant
change in regional irrigation pumping. For example, according to the SRP, the 1920 agreement and
subsequent supplemental agreements with Carrick-Mangham and RID will expire no later than 2026
(SRP, 2009) and RID may be required to cease pumping within the SRRD at this time. The remedial
alternatives will need to include contingent remedial strategies and/or measures to address this potential
scenario if levels of contaminants in the WVBA regional plume are still above AWQS at that time at
concentrations that could impact then-current or reasonably foreseeable uses of groundwater.

> While RID’s “Early Response Action Work Plan” dated 03 February 2010 includes proposed year-round
pumping at select RID wells, during a 11 March 2014 meeting, an ADEQ representative said the agency had
requested RID to continue pumping these wells on a seasonal basis.
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S. IDENTIFICATION AND SCREENING OF REMEDIAL STRATEGIES AND
REMEDIAL MEASURES

5.1 General Background of Remedial Strategies and Measures

The Reference Remedy and each alternative remedy consist of a package, or combination, of remedial
strategies and measures. There are six listed remedial strategies and a wide variety of specific measures
that can be used to build a complete remedy.

WQAREF requires that one of the alternative remedies employ a strategy or combination of strategies
that is more aggressive than the Reference Remedy, and one employ a strategy or combination of
strategies that is less aggressive than the Reference Remedy. An alternative may be more aggressive if
it requires fewer remedial measures to achieve ROs, achieves ROs permanently rather than temporarily,
achieves ROs in a shorter time frame, or is more certain in the long-term.

Each remedy addresses impaired wells that either supply water for municipal, domestic, industrial,
irrigation, or agricultural use, or are part of a public water system. A well is impaired if it is unfit for
its intended use without treatment for COCs. If a well is likely to be impaired within the reasonably
foreseeable future, the remedial alternative either provides for action to protect the well from
impairment or provides for future measures to address the potential impairment. The remedies address
the possibility of future impairment that could result from either plume migration or changes to water
use.

The Reference Remedy and alternative remedies also include contingent strategies and measures to
address:

L Uncertainties regarding the time frames in which future water uses might occur;

L] Possible but uncertain future changes in regional pumping conditions that could affect plume
migration, resulting in potential impairment of additional wells;

L] Uncertainties regarding the development of future technologies or future opportunities for
replacing water supplies that would serve as the most effective well measures for impairments
that occur in the more distant future; and

L Other reasonable uncertainties regarding the achievement of ROs.

If future impairment is uncertain, a remedy might provide for a contingent strategy or contingent
measure to address the well. For example, if future plume migration is uncertain, a contingent
containment strategy might be provided to protect a well in the event that plume migration does become
a threat. If a future change in water use is uncertain, an alternative may provide for a contingent
measure to address the need when the change in use becomes more certain but before the change in use
occurs.

In the case of future or contingent strategies or measures, consideration is given to the advance time
needed to ensure that steps may be taken to address the threat or impact to a well before the intended
use of the well is lost. Action must begin soon enough to allow time for all the steps necessary to
ensure that water use is uninterrupted or that water is available at the quality and volume for the new
uses at the time it is needed. Sentinel well monitoring is included where necessary to provide advance
warning that action may be needed and trigger consultation with the water provider or well owner.
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Significant changes in regional pumping or indications that water use changes are certain and upcoming
may also trigger consultation with the water provider or well owner. That consultation may result in
employing one of the remedial measures described below, specifically modified for the impaired well.
The water provider may also suggest other measures specifically designed for the well at that time.
Impairments that occur in the distant future will employ tools available at that time. Selecting the
measures in consultation with the affected water provider or well owner ensures that the measure
selected meets the needs of the water providers, well owners, and customers.

Not all of the identified contingent measures may necessarily need to be implemented. The specific
contingent measures that are necessary would be identified based on monitoring future conditions.

5.2 Remedial Strategies

Remedial strategies are general remediation approaches designed to address contamination. In
WQAREF, unlike CERCLA, strategies are employed to achieve ROs. Instead of focusing on setting
cleanup goals in the aquifer, strategies are used to protect or restore water supplies for current and
future use or to protect existing wells from impairment. There are six listed WQARF strategies: (1) no
action; (2) monitoring; (3) source control; (4) controlled migration; (5) physical containment; and (6)
plume remediation.

No Action

Because ADEQ has identified reasonably foreseeable future changes in water use and drinking water
wells could be impaired in the future by plume migration that results from changes in pumping
regimens, no action is inappropriate as a stand-alone strategy in the WVBA.

Monitoring

Monitoring involves observing and evaluating contamination through data collection. Monitoring has
been deployed for some time in the WVBA along with some facility-specific source control, with
generally favorable COC concentration trends. It is an essential part of every package of strategies and
measures. Monitoring could be appropriate as a stand-alone strategy in the WVBA under current
pumping conditions and water use, provided contingencies are in place to protect current and future
water provider uses.

Source Control

Source control is generally defined as eliminating or mitigating a continuing source of contamination.
Facility-specific source control is being separately overseen by ADEQ and is not being included as part
of a remedy’s package of remedial strategies and measures in this FS. Regional source control is not
necessary in the WVBA, as water quality data does not indicate the presence of dense non-aqueous
phase liquid or other ongoing regional sources. Continuing sources are only present in the WVBA on a
facility- or location-specific scale.

Controlled Migration
Controlled migration is generally defined as controlling the direction or rate of migration that stops

short of containing migration. Controlled migration may be fe