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1.0 INTRODUCTION

The Arizona Department of Environmental Quality (ADEQ) has prepared this Final

Groundwater Remedial Objectives (GROs) Report for the Broadway-Pantano Water Quality

Assurance Revolving Fund (WQARF) site (Site) in Tucson, Arizona. This Report is based upon

the Broadway-Pantano Water Use Study and the written GRO proposals and comments from the

public.

The GROs for the Site were developed as required by R18-16-406 of the Remedy

Selection rules of the Arizona Administrative Code (A.A.C.). These rules require that GROs be

established for the current and reasonably foreseeable uses of the waters of the state that have

been or are threatened to be affected by release of a hazardous substance. The reasonably

foreseeable uses of water are those likely to occur within 100 years, unless a longer time period

is appropriate (R18-16-406 [D]). Reasonably foreseeable uses are those likely to occur, based on

information provided by water providers, well owners, and others.

GROs selected for the Site are to consider community opinion and to be generally

consistent with the water providers’ management plans in the immediate area. Not every use

identified in the Water Use Study will have a corresponding GRO. Uses identified in the Water

Use Study may or may not be addressed based on information gathered during the public

involvement process, the statutory authority of WQARF, and whether the use is reasonably

foreseeable.

The GROs for this Site are based on the Broadway-Pantano Water Use Study [Appendix

A] and the written public proposals and comments regarding the GROs [Appendices C and D].

The Water Use Study was available for public comment from April 4, 2007 to May 29, 2007. A

public meeting to obtain community and stakeholder input on the Water Use Study and proposed

GROs was held by ADEQ on May 23, 2007, at City of Tucson’s Eastside City Hall. The

Proposed GROs Report was issued for public comment on November 25, 2008, with the 30-day

public comment period ending on December 24, 2008. ADEQ has prepared a responsiveness

summary for the GROs public input and comments [Appendix B]. Pursuant to A.C.C. R18-16-

406(J), this GROs Report has been included as an appendix in the Final Groundwater Remedial

Investigation Report.
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DEFINITIONS

Remedial Strategy: One or a combination of the six general strategies identified in Paragraph B.4 of

Arizona Revised Statute.§ 49-282.06 and further defined in rules promulgated in accordance with this

statute. In general, these strategies are as follows: plume remediation, physical containment, controlled

migration, source control, monitoring, and no action.

Remedial Measure: A specific action taken in conjunction with remedial strategies as part of the remedy

to achieve one or more of the remedial objectives. For example, remedial measures may include well

replacement, well modification, water treatment, provision of replacement water supplies, and engineering

controls.

Reference Remedy: A combination of remedial strategies and remedial measures which, as a whole, is

capable of achieving remedial objectives. The reference remedy is compared with the alternative

remedies for purposes of selecting a proposed remedy at the conclusion of the Feasibility Study.

Alternative Remedy: A combination of remedial strategies and remedial measures different from the

reference remedy that is capable of achieving remedial objectives. The alternative remedies are

compared with the reference remedy for purposes of selecting a proposed remedy at the conclusion of

the Feasibility Study.

Following issuance of the Final Groundwater Remedial Investigation Report, ADEQ will

conduct the groundwater feasibility study. The groundwater feasibility study will evaluate

specific remedial measures and strategies required to meet the GROs and will propose a

reference remedy and at least two alternative remedies which are capable of meeting the GROs.

The GRO for each listed groundwater use are to be expressed in the following terms: (1)

protecting against the 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; (2) restoring, replacing, or otherwise

providing for each listed use to the extent that it has been or could be lost or impaired as a result

of a release of a hazardous substance; (3) time frames when action is needed to protect against or

provide for the impairment or loss of the use; and (4) the projected duration of the action needed

to protect or provide for the use.
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2.0 REMEDIAL OBJECTIVES FOR WATER USE

The regional aquifer [also known as the Central Well Field (CWF)] at the Site is

contaminated with the volatile organic compounds (VOCs) tetrachloroethene (PCE),

trichloroethene (TCE), and vinyl chloride at levels exceeding federal Maximum Contaminant

Levels and Arizona Aquifer Water Quality Standards. The groundwater operable unit (GOU) at

the Site is defined by the extent of PCE contamination exceeding the Arizona Aquifer Water

Quality Standard since the lateral and vertical extent of PCE contamination of groundwater at the

Site far exceeds that of the other VOCs. The data collected as of 2008 indicate that there are no

perched aquifers and the depth to the regional aquifer ranges between approximately 315 feet to

370 feet below ground surface, depending on the location within the Site. Groundwater flows

naturally to the west/northwest at the Site, and the groundwater contamination extends

approximately two miles to the west/northwest from the Broadway North and South Landfills.

The main user of the CWF is Tucson Water (TW), which is the City of Tucson (COT)

water department and the primary municipal water provider for the area. Over the past twenty-

five years, TW has had to shut down four wells at the Site because of PCE contamination. Also,

wellhead treatment had to be installed on the St. Joseph’s Hospital water supply well in 1997

because of PCE contamination from the Site.

Based on an Arizona Department of Water Resources (ADWR) well inventory and field

verification or verbal verification with well owners, 91 registered groundwater wells were

confirmed to be approximately within a mile downgradient of or a half-mile cross-gradient of the

GOU. These 90 wells either have been impacted or are potentially threatened by the Site

groundwater contamination. For this Report, these will be referred to as being “in the vicinity of

the GOU.”

ADEQ obtained information from ADWR and well owners concerning current and future

use of these wells and determined that, as of 2008, of the 91 wells, 66 wells are used for

monitoring or remediation, four are inactive and 21 are currently used for water supply. This

information is presented in the attached Broadway-Pantano Water Use Study [Appendix A]. The

responses from the owners of the active wells were that the wells would continue being used in

the future, and the responses from the owners of most of the inactive wells were that they did not

plan to use those wells in the future.

GROs were submitted by the public during the May 23, 2007 GRI/GRO public meeting

and during the GRI public comment period. Proposed GROs were submitted by the Broadway-

Pantano Community Advisory Board, the City of Tucson, Pima County, and Fred Brinker.
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Recommendations from the public included the following: reduce of the mass and concentration

of contaminants near suspected sources, prevent exposure to contaminated groundwater above

acceptable risk levels, fully contain the plume within five years to prevent further degradation of

the aquifer and to allow full use of nearby water supply wells, fully remediate the plume, and

ensure treated groundwater is put to beneficial use instead of reinjection. These proposed GROs

(which, in some cases, are mixed in with GRI comments) are included in Appendix B.

2.1 POTABLE WATER USE

2.1.1 MUNICIPAL POTABLE WATER USE

The vast majority of residences and businesses in the Site vicinity receive their potable

water from TW. TW has 10 non-exempt active water supply wells in the vicinity of the Site

which could be threatened by the Site groundwater contamination—C-020B, C-025B, C-046B,

C-048B, C-049B, C-051B, C-056B, C-058B, C-114A and D-018A—and six of these wells are

operated as restricted use (“last-on/first-off” or LOFO) wells—C-020B, C-025B, C-056B, C-

058B, C-114A, and D-018A—because of their proximity to the Site [Appendix A—Tables 1 and

5; and Figure 2]. (“Non-exempt” is an ADWR designation for wells with pumps having >35

gallons-per-minute capacity.) TW has had to shut down four of its water supply wells because of

Site contamination (C-021A, C-026B, D-021A, and D-022A) [Appendix A—Tables 8, 9, and 11;

and Figure 1]. TW's C-022A well was also impacted by the Site contamination, but TW

discontinued using this well in the mid-1970s because of problems with the well—not because of

contamination [Appendix A—Table 8]. The historical annual water production for each of these

wells, the year the well was shut down or designated as LOFO, and the maximum annual

pumpage for each well during the five years prior to shutdown or LOFO designation are shown

in Appendix A—Table 12.

According to TW, the CWF has historically been and will remain an essential component

of TW's water supply infrastructure. Current TW plans include increased potable use of

recharged and recovered Central Arizona Project (CAP) water that will further reduce its reliance

on groundwater pumping in the CWF during most of each year. However, TW has indicated that

TW will continue to need the CWF, and in particular the six LOFO wells near the GOU and the

four downgradient wells to the west of Craycroft Road in the near term (i.e., within a decade),

mid term (i.e., one to two decades), and long term (i.e. the future beyond two decades) for the

following reasons:

 To help meet peak water demand during the hottest months;
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 To meet projected annual potable demand when it exceeds the COT’s current annual

CAP allocation—anticipated to occur within the next few years;

 To provide backup supply during lengthy planned maintenance activities;

 To provide emergency backup supply should there by a disruption in CAP supply due to

problems with the CAP infrastructure or due to supply disruptions caused by system

outages on TW’s own system;

 To provide potentially long-term backup potable supply should there be a disruption to

CAP supply due to infrastructure failure of CAP’s delivery system or should a shortage

be declared on the Colorado River that could be in place for an indeterminate period of

time.

Therefore, TW places a high priority on maintaining its operational use of the CWF, as well as

other available supply sources. The current and future uses of the regional aquifer groundwater

by TW are considered reasonably foreseeable.

Catalina Village Apartments (CVA) has a non-exempt municipal water supply well in the

vicinity of the GOU which provides water to its apartment residents and for five acres of

landscaping [Appendix A—Tables 1 and 5; and Figure 2]. CVA’s annual well water usage was

19.8, 17.4, and 21.2 acre-feet in 2005, 2006, and 2007, respectively. CVA has indicated that it

does not plan to increase its water usage. The current and future uses of the regional aquifer

groundwater by CVA are considered reasonably foreseeable.

2.1.2 COMMERCIAL POTABLE WATER USE

Carondelet Health Network (CHN) owns two wells at its St. Joseph’s Hospital complex

at its 350 North Wilmot Street property—one non-exempt well used for potable/irrigation/

heating/cooling water supply and the other well not used because it is dry [Appendix A—Tables

6 and 10; and Figures 1 and 2]. St. Joseph’s Hospital pumps water from its active well under the

groundwater usage right owned by CHN which allows a maximum pumpage of 205 acre-feet per

year [Appendix A—Table 2]. The water supply well has been receiving granular activated

carbon wellhead treatment since 1997 to remove PCE and other Site contaminants from the

groundwater. The facilities director indicated that CHN has expanded its St. Joseph’s Hospital

medical facility (in 2008 increasing its hospital bed capacity from 309 to 494—a 60% increase)

and more expansion is planned. Therefore, the facilities director expects that the complex will

be using its ADWR-permitted annual 205 acre-feet allotment of groundwater within the next five

to ten years. In 2007, they pumped only 91.5 acre-feet from this well; however, the facilities



Final Groundwater Remedial Objectives Report
Broadway-Pantano WQARF Site, Tucson
Arizona Department of Environmental Quality

6
June 1, 2012

director indicated that the well has been down periodically because of well pump problems and

they are in the process of replacing the pump. The facilities director also indicated that they may

want to use the dry well in the future (presumably by deepening it). This well is unable to be

tested but is located within the GOU. The current and future uses of the regional aquifer

groundwater by CHN are considered reasonably foreseeable.

Pima Alamo Heights, L.L.C. owns an exempt well at its 6074 East Pima Street property

that is used for both commercial irrigation and private residential potable water supply

[Appendix A—Table 6 and Figure 2]. (An “exempt well” is a well equipped with a pump with a

maximum capacity of 35 gallons per minute or less and from which water is withdrawn for a use

other than irrigation of two or more acres and, in general, the well owner is not required to

measure and report the water withdrawals to ADWR.) The lessees, the McPheeters, have

indicated that even though their Catalina Heights Nursery (previously operated at the property)

has closed, another nursery, Nate’s Plant Farm, is operating in its place, and the water use for the

property will remain potable and irrigation. Pima Alamo Heights, L.L.C. has indicated that the

property may be converted to a park or multi-family housing in the future, but how these

potential developments might change the water usage is unknown at this time. The current and

future uses of the regional aquifer groundwater by the lessees are considered reasonably

foreseeable.

2.1.3 RESIDENTIAL POTABLE WATER USE

There are six private residences within one-half (cross-gradient) to one (downgradient)

mile of the Site plume (Figure 1 in Appendix A) with exempt domestic wells, but only five of

these wells are active. Four of the five residences with active domestic wells use their wells for

potable and/or irrigation use and plan to do so for the foreseeable future [Appendix A—Table 7].

ADEQ thus far has been unable to communicate with the fifth residence with a private well, but

ADWR records indicate this well was installed recently and the fifth residence’s neighbor

indicated that the fifth residence has an on-site well. The sixth registered exempt domestic well

was drilled to a depth of 20 feet in 2005 and then capped; the owners indicated in 2008 that they

do not know when they will finish drilling the well [Appendix A—Table 10]. The current and

future uses of the regional aquifer groundwater by these five private residences are considered

reasonably foreseeable.

2.1.4 REMEDIAL OBJECTIVE FOR POTABLE WATER

The GRO will be to restore, replace or otherwise provide for the current and future
potable use of the regional aquifer threatened or impacted by PCE, TCE, and vinyl
chloride contamination emanating from the WQARF Site. [“Potable” is defined
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here as water which meets state and federal primary drinking water standards
(a.k.a. Maximum Contaminant Levels) and Arizona Aquifer Water Quality
Standards.] This action is needed for as long as the level of contamination in the
groundwater resource prohibits its use as a potable water supply.

2.2 NON-POTABLE WATER USE

2.2.1 COMMERCIAL NON-POTABLE WATER USE

Wash Depot XII, Inc. owns a non-exempt well at its Simoniz Car Wash facility at its

6042 East Speedway Boulevard property [Appendix A—Table 6]. It pumps water from this well

under its own groundwater usage right which allows a maximum pumpage of 10 acre-feet per

year [Appendix A—Table 2]. The Simoniz Car Wash well water contains nitrate above the

federal drinking water standard and thus is used solely for car washing and the facility receives

its potable water from TW. The annual well water usage was reported to be 10 acre-feet in 2005,

2006, and 2007. Wash Depot XII, Inc. does not plan to change its water usage at this facility in

the future. The current and future uses of the regional aquifer groundwater by Wash Depot XII,

Inc. are considered reasonably foreseeable.

HSL Dorado Place Office, L.L.C. owns the property 1181 North El Dorado Place which

has a well which is used solely for landscape irrigation and filling a pond [Appendix A—Table

6]. Water is pumped from this well under a groundwater usage right (owned by Omar Mireles)

which allows a maximum pumpage of three acre-feet per year [Appendix A—Table 2]. The well

water is used solely for irrigation. The annual well water usage was reported to be three acre-

feet in 2005, 2006, and 2007. No changes in water usage are expected in the future.

Dorado C.C., Inc. owns two non-exempt wells at its El Dorado Golf Course at 6601 East

Speedway Boulevard [Appendix A—Table 6]. The groundwater usage right (owned by

Humberto Lopez) under which water is removed from these wells allows a maximum pumpage

of 300 acre-feet per year [Appendix A—Table 2]. One well is located at the northern part of the

golf course and is considered unlikely to be impacted by the Site because of its distance from the

GOU and the localized groundwater flow direction in the vicinity of the well. However, the

annual well water usage was reported to be 222, 232, and 255 acre-feet in 2005, 2006, and 2007,

respectively. The second well is located at the southern part of the golf course which is in the

GOU vicinity but it is dry and capped and the owner does not plan to use it in the future;

therefore, no GRO is needed for this well [Appendix A—Table 10]. Likewise, 4-D Properties

owns a well at its 1031 North Wilmot property which is capped and the owner does not plan to

use it in the future; therefore no GRO is needed for this well [Appendix A—Table 10].
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2.2.2 REMEDIAL OBJECTIVE FOR NON-POTABLE WATER USE

The GRO will be to protect for the future non-potable use of the regional aquifer
threatened by PCE, TCE, and vinyl chloride contamination emanating from the
WQARF Site. [“Non-potable” is defined here as water which is not required to
meet state and federal primary drinking water standards (a.k.a. Maximum
Contaminant Levels) and Arizona Aquifer Water Quality Standards.] This action is
needed for the present time and for as long as the level of contamination in the
groundwater resource threatens its use as a non-potable water supply.
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INTRODUCTION 
 
Pursuant to the requirements of the Arizona Administrative Code (A.A.C.) R18-16-406(H), the 
Arizona Department of Environmental Quality (ADEQ) has prepared this comprehensive 
responsiveness summary for public comment regarding the Broadway-Pantano Water Quality 
Assurance Revolving Fund (WQARF) Registry Site Proposed Groundwater Remedial Objectives 
report.  Public input prior to producing the report was accepted from April 4, 2007 through May 
29, 2007.  Public comment on the proposed report was accepted from November 25, 2008 
through December 24, 2008.   
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PUBLIC COMMENTS RECEIVED IN RESPONSE TO ADEQ’S SOLICITATION OF 
INPUT PRIOR TO THE DEVELOPMENT OF THE GROUNDWATER REMEDIAL 
OBJECTIVES REPORT 
 
 
Comment from the Broadway-Pantano Community Advisory Board 
 
Comment 1: 
 
The Broadway-Pantano Community Advisory Board recommends the following remedial 
objective: It is imperative that this report leads to a final plan for remediation for this site.  
Because this site is located in the City of Tucson’s central well field, there is the real potential 
for serious public health risks.  In times of drought, contaminants can be pulled and may 
eventually contaminate city drinking wells. There are nearby wells designated as “last on/first 
off” that have been turned on in times of water shortages.  It is unconscionable that the 
sustainability and the health of the population of a major city in this state be subject to such 
risks. 
 
Response 1:  
 
The Groundwater Remedial Objective that pertains to the nearby City of Tucson water supply 
wells is “to restore, replace or otherwise provide for the current and future potable use of the 
regional aquifer threatened or impacted by PCE, TCE, and vinyl chloride emanating from the 
WQARF Site.  [“Potable” is defined here as water which meets state and federal primary 
drinking water standards (a.k.a. Maximum Contaminant Levels) and Arizona Aquifer Water 
Quality Standards.] This action is needed for as long as the level of contamination in the 
groundwater resource prohibits its use as a potable water supply.”   
  
In 2010, ADEQ produced a groundwater fate-and-transport model to be used during the 
Groundwater Feasibility Study for this site. An important objective of the Groundwater 
Feasibility Study will be to evaluate the potential impact of this site contamination on the City of 
Tucson’s nearby water supply wells.  The Remedial Action Plan that is chosen for this site will 
address such potential impact.    
 
 
Comments from Pima County  
 
Comment 2: 
 
Pima County recommends the following Groundwater Remedial Objective:  prevent exposure to 
contaminated groundwater above acceptable risk levels. 
 
Response 2:  
 
See Response 1. 
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Comment 3: 
 
Pima County recommends the following Groundwater Remedial Objective:  prevent further 
migration of contaminated groundwater. 
 
Response 3: 
 
During the Feasibility Study, ADEQ will evaluate the remedial alternative of preventing further 
migration of contaminated groundwater.  The Remedial Objectives are broadly written to allow 
ADEQ the flexibility needed to fulfill the requirements of § 49-282.06(A) when selecting a Final 
Remedy: 
 

1. Assure the protection of public health and welfare and the environment. 
2. 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. 

3. Be reasonable, necessary, cost-effective and technically feasible.  
 
Also, ADEQ and the City of Tucson, under a work share agreement, installed the Western 
Containment System (WCS) in 2003, and operation of the WCS has prevented further migration 
of most of the plume.   
 
Comment 4: 
 
Pima County recommends the following Groundwater Remedial Objective:  reduce the mass and 
concentration of CVOCs near suspected sources. 
 
Response 4: 
 
During the Feasibility Study, ADEQ will evaluate the remedial alternative of treating 
groundwater close to the Broadway North Landfill (BNL) and the Broadway South Landfill 
(BSL). 
 
Also, the City of Tucson and Pima County installed a soil vapor extraction (SVE) system at the 
BNL in 2000 to remove volatile organic compounds (VOCs) from the vadose zone.  This system, 
which operated from 2000 to 2002, removed over 1200 pounds of tetrachloroethene and about 
274 pounds of trichloroethene.  Since the SVE system was turned off, ADEQ has collected and 
analyzed soil gas samples from the BNL deep nested soil gas monitor wells five times to 
determine whether VOCs levels in the vadose zone have rebounded.  Thus far, the data collected 
have indicated that rebound has been insignificant and restarting of the SVE system is not 
warranted.   
 
ADEQ also has installed deep nested soil gas monitor wells at the BSL.  The soil gas sampling 
results obtained from these wells have indicated that installation of an SVE system at the BSL is 
unwarranted at this time.    
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Comment 5: 
 
Pima County recommends the following Groundwater Remedial Objective:  beneficially use 
treated groundwater. 
 
Response 5: 
 
During the Feasibility Study, ADEQ plans to work with the City of Tucson to evaluate options 
which include beneficial use of the treated water.    
 
 
Comments from the City of Tucson 
 
Comment 6: 
 
The City of Tucson recommends the following Groundwater Remedial Objective:  fully define 
the lateral extent of the detectable contaminant plume, including the western leading edge. 
 
Response 6: 
 
In January 2009, the ADEQ/City of Tucson work share agreement was amended to include the 
installation of three groundwater monitor wells downgradient of the BP-21 groundwater monitor 
well so that the toe of the plume could be defined.  The City of Tucson, with technical input from 
ADEQ’s modeling contractor Clear Creek Associates and ADEQ funding, sited and installed the 
three wells. The most downgradient of these three wells contained 9.2 ppb of PCE in November 
2011.  Therefore, the toe of the plume is farther west than this well, but not as far west as the 
Catalina Village well. 
  
Comment 7: 
 
The City of Tucson recommends the following Groundwater Remedial Objective:  fully 
remediate the contaminant plume that threatens the potable water supply for the community and 
private well owners. 
 
Response 7: 
 
See Responses 1 and 3.  As part of its Feasibility Study, ADEQ will evaluate acceleration of 
plume remediation.  However, given that the sources of the groundwater contamination are 
landfills which may continue to release contamination to groundwater, it may not be feasible to 
fully remediate/restore the aquifer in the vicinity of the two landfills.  
 
Comment 8: 
 
The City of Tucson recommends the following Groundwater Remedial Objective:  fully contain 
the plume within 5 years, allowing for full use of potable production wells in the area and 
preventing further degradation of the aquifer. 
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Response 8: 
 
See Responses 1 and 3.  ADEQ will evaluate containing the plume as part of its Feasibility 
Study.  
 
 
Comment from Fred Brinker 
 
Comment 9: 
 
Fred Brinker recommended the following end use of treated waters:  ADEQ should consider 
beneficial use of treated water instead of reinjection. 
 
Response 9: 
 
See Response 5. 
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PUBLIC COMMENTS RECEIVED ON ADEQ’S PROPOSED GROUNDWATER 
REMEDIATION OBJECTIVES REPORT 
 
 
Comments from the Broadway-Pantano Community Advisory Board 
 
Comment 10: 
 
The Broadway-Pantano Community Advisory Board (CAB) agrees with the proposed remedial 
objectives as outlined in the Proposed Groundwater Remedial Objective Report for the 
Broadway-Pantano Water Quality Assurance Revolving Fund (WQARF) site, dated November 
25, 2008. 
 
Response 10: 
 
No response needed. 
 
Comment 11: 
 
The Broadway-Pantano CAB also supports the installation of three more monitor wells west of 
the existing Western Containment System (WCS), and east of the City of Tucson central well 
field, to identify the extent of groundwater contamination that has escaped the WCS. 
 
Response 11: 
 
See Response 6. 
 
Comment 12: 
 
The CAB also strongly recommends remediation of the source of the contamination from the 
Broadway North Landfill. 
 
Response 12: 
 
During the Feasibility Study, ADEQ will evaluate further remediation options.  However, given 
that the Broadway North Landfill covers approximately 100 acres, ADEQ does not anticipate 
that the Broadway-Pantano LOU Final Remedy will include cleaning up this enormous volume 
of waste.  However, the LOU Final Remedy will address potential impacts of the BNL (and 
BSL) waste to groundwater and public health.   See Response 4. 
 
 
Comment from the City of Tucson  
 
Comment 13: 
 
Our comment pertains to Appendix A, page 3, Section 1.4, paragraph 1 of the document: 
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“The five COC’s in the GOU are the VOC’s PCE, TCE, cis-1,2-dichloroethene, vinyl chloride, 
and methylene chloride; however, the extent of the GOU is defined solely by PCE since the four 
other VOC’s have not exceeded the AWQS beyond a distance of one-third mile down gradient of 
the BNL.  The lateral extent has been defined by recent RI groundwater sampling events” 
 
The City of Tucson does not believe the lateral extent of the plume to the west of the Western 
Containment System has been defined as described.  As you know this is why the City is working 
with ADEQ to install three additional monitoring wells down gradient of the Western 
Containment System to further define the plume. 
 
Response 13: 
 
See Response 6. 
 
 
Comments from Metropolitan Domestic Water Improvement District 
 
Comment 14: 
 
The Metropolitan Domestic Water Improvement District (District) has comments on the above 
draft report for the Arizona Department of Environmental Quality (ADEQ).  The District does 
not serve potable or non-potable water within the WQARF site, but believes the proposed 
Groundwater Remedial Objectives (GRO) developed by ADEQ for this site could influence 
Groundwater Remedial Objectives for other WQARF sites. 
 
The District’s concern is that the following proposed remedial objective for potable water is to 
[sic] general by ADEQ as a policy statement to effectively maintain or improve on-going water 
quality treatment levels currently employed for direct potable use at this WQARF site or other 
WQARF sites. 
 

The proposed GRO will be to restore, replace or otherwise provide for the 
current and future potable use of the regional aquifer impacted by PCE, TCE, 
and vinyl chloride contamination emanating from the WQARF Site.  This 
action is needed for as long as the level of contamination in the groundwater 
resource prohibits its use as a potable water supply. 

 
For example, on Page 7 of the Water Use Study notes in the last paragraph that St. Joseph 
Hospital has had a wellhead treatment system using GAC since 1997 that removes PCE and 
other VOCs to non-detectable levels.  In Section 2.1.2 on Page 5 of the Proposed Groundwater 
Remedial Objectives Report the third sentence discusses the GAC system at St. Joseph Hospital 
[sic] removes PCE and other Site contaminants from groundwater, but does not clarify that the 
removal level is to non-detection.  The District could not find any facts in the Proposed 
Groundwater Remedial Objectives Report on how contaminated groundwater affecting Tucson 
Water wells is currently clean up and to what contaminant level to ensure potable deliveries are 
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maintained.  These facts are missing to help the affected public provide meaningful input on the 
proposed groundwater remedial objectives. 
 
As a drinking water provider, the District must adhere to state and federal Drinking Water Rules 
for regulated VOCs which require increased monitoring and public notification when regulated 
VOCs are detected at 0.5 ppb or above.  The District’s concern is that the groundwater remedial 
objectives for potable water use to [sic] not reference state and federal drinking water standards 
and goals.  State Aquifer Water Quality Standards are referenced in the report, but federal 
drinking water MCLGs adopted by ADEQ are not discussed for regulated VOCs which are zero.  
Under the State of Arizona Drinking Water Rules, if regulated VOCs are detected at or above 0.5 
ppb and below the MCL at the Entry Point to the Distribution Systems (EPDS), then the water 
provider must conduct quarterly VOC monitoring at the EPDS and complete annual public 
notice to the customers.  Our Board of Directors and customers do not support having regulated 
VOCs in their drinking water supply at or above detectable levels.  The ADEQ WQARF Program 
has also supported this District policy when the District sought to improve its wellhead treatment 
system and ADEQ endorsed using a GAC treatment system to produce potable water with non-
detectable VOCs as an IRA. 
 
Response 14: 
 
ADEQ agrees that “potable” needs to be clarified in the Groundwater Remedial Objective. The 
Groundwater Remedial Objective will be revised as follows: 
 

The proposed GRO will be to restore, replace or otherwise provide for the 
current and future potable use of the regional aquifer threatened or impacted 
by PCE, TCE, and vinyl chloride contamination emanating from the WQARF 
Site. “Potable” is defined here as water which meets state and federal primary 
drinking water standards [a.k.a. Maximum Contaminant Levels] and Arizona 
Aquifer Water Quality Standards.  This action is needed for as long as the level 
of contamination in the groundwater resource prohibits its use as a potable 
water supply. 

 
The District has indicated that the District and its customers support ADEQ using the Maximum 
Contaminant Level Goals (MCLGs) instead of Maximum Contaminant Levels (MCL) as the 
cleanup level for drinking water at WQARF sites.  ADEQ’s remedial action criteria under § 49-
282.06(A)(3) require that ADEQ remedial actions be “necessary, cost-effective”.  At a WQARF 
site with groundwater containing a contaminant of concern (COC) with an MCL, the “necessary, 
cost-effective” treatment level would be the MCL, not the MCLG.  However, it should be noted 
that for sites with COCs with very low MCLs, e.g., tetrachloroethene or trichloroethene, a 
treatment system will be designed and operated to produce water with no detectable COCs.  Such 
design/operation is needed because of the technical limitations of the cleanup technologies and 
the requirement for assurance in meeting the MCL. To provide assurance, all four existing 
WQARF wellhead treatment systems have granular activated carbon (GAC) tanks in series, 
GAC change-out scheduled after COC break-through from the lead GAC tank—not the lag tank, 
and site-specific sampling frequency requirements.  Therefore, even though the treatment 
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performance goal is the MCL, the actual treatment level will be well below the MCL or non-
detect. 
 
Regarding the District’s comment concerning the City of Tucson (Tucson Water) impacted 
wells:  Section 2.1.1, paragraph 1, of the Proposed Groundwater Remedial Objectives Report 
indicates that the four City of Tucson wells which were impacted by the contamination were shut 
down.  [In 2003, one of these wells became an extraction well for the WCS.]  Also, Tucson 
Water has informed ADEQ that its policy is to stop serving water from any well exceeding one-
half a Maximum Contaminant Level for any regulated VOC.   
 
Comment 15: 
 
The District recommends the following Groundwater Remedial Objective:  provide the most cost 
effective, flexible and operationally efficient treatment system for removing current and future 
PCE, TCE and vinyl chloride concentrations. 
 
Response 15: 

 
ADEQ will include cost-effectiveness, flexibility, and operational efficiency as criteria when 
evaluating remedial alternatives during the Feasibility Study. 
 
Comment 16: 
 
The District recommends the following Groundwater Remedial Objective:  eliminate regulated 
VOC detections at or above 0.5 ppb from occurring in the potable water supply after any 
wellhead treatment process. 
 
Response 16: 
 
See Response 14. 
 
Comment 17: 
 
The District recommends the following Groundwater Remedial Objective:  restore well 
production volumes to help with plume management and to meet existing and future potable 
water demands. 
 
Response 17: 
 
The Groundwater Remedial Objective is “to restore, replace, or otherwise provide for the current 
and future potable use of the regional aquifer…”   Remedial strategies to provide for the current 
and future potable uses of the regional aquifer will be evaluated during the Feasibility Study.   
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Comment 18: 
 
The District recommends the following Groundwater Remedial Objective:  minimize O&M costs 
to ADEQ and the water provider. 
 
Response 18: 
 
With groundwater remedial action possibly extending for decades, ADEQ certainly will include 
minimization of O&M costs as a Feasibility Study evaluation criterion.  However, overall cost-
effectiveness also will be evaluated. 
 
Comment 19: 
 
The District recommends the following Groundwater Remedial Objective:  meet the water 
provider’s customer treatment level preference of non-detection. 
 
Response 19: 
 
See Response 14. 
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