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EXECUTIVE SUMMARY 
 
This Feasibility Study (FS) report for the Stone Avenue and Grant Road WQARF Site (the Site) in 

Tucson, Arizona presents the evaluation and selection of a proposed remedy pursuant to the Arizona 

Administrative Code (AAC) R18-16-407 C. This FS will specifically look at soils contamination of 

tetrachloroethene (PCE) but also consider the impacts of both PCE and trichloroethene (TCE) in soil 

gas since both occur at the Site above their respective Vapor Intrusion Screening Levels (VISLs).    

 

The Site is comprised of two source areas, both located on private property near the intersection of 

North Stone Avenue and West Grant Road. The property investigated during the Preliminary 

Investigation (PI), referred to as “Property A”, is located at the southeast corner. The property 

investigated during the Remedial Investigation (RI), referred to as “Property B”, is located at the 

northwest corner. The selected remedy takes into consideration the current and foreseeable uses of 

these properties as well as the remedy’s ability to achieve compliance with the Site’s Remedial 

Objectives (ROs).  

 

The proposed remedy for this Site and described in this FS report includes the installation and 

operation of a Soil Vapor Extraction (SVE) with continued site monitoring. The existing SVE system 

on Property A, initiated as an early response action (ERA) in 2017, will continue until ROs are 

achieved. An additional SVE system will be installed and operated at the Site, specifically on Property 

B. This will include monitoring of the subsurface and possibly indoor air quality (IAQ) to confirm 

the effectiveness and mitigation of PCE. Where vapor intrusion concerns exist off property but within 

the soil-gas plume, a vapor intrusion mitigation system can be implemented, if necessary. Monitoring 

of regional groundwater within the Site will also be included to confirm that the aquifer remains un-

impacted by the Site COC (PCE) or degradation products (TCE).  

 

The proposed remedy was selected based on compliance with Arizona Revised Statutes (ARS) §49-

152 and AAC R18-7 Article 2 for Soil Remediation Standards and was evaluated based upon the best 

available scientific information and is consistent with ARS § 49-282.06. 
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1.0 INTRODUCTION 
 
The Stone Avenue and Grant Road Water Quality Assurance Revolving Fund (WQARF) Site (the 

Site) is located in Tucson, Arizona. The Site investigation area is bounded to the north by West 

Jacinto Street, to the south by East Sahuaro Street, to the east by North Estrella Avenue and to the 

west by North Oracle Road (Figure 1). 

 

The Feasibility Study (FS) Work Plan (ADEQ, 2019) and Report were prepared by the Arizona 

Department of Environmental Quality (ADEQ) in accordance with the Arizona Administrative 

Code (AAC) R18-16-407. The FS was based upon the data and findings from previous Site 

investigations described in the Remedial Investigation (RI) Report (CCA, 2019). Information 

obtained from previous site investigations have determined that groundwater has not been 

impacted and that the FS will only pertain to soil. Pursuant to AAC R18-16-407C, the proposed 

remedy addresses only soils therefore an analysis of alternative remedies is not required.  

 

The objectives of this FS are to demonstrate: 

1. That the proposed remedy addresses the contaminated soil in a manner that achieves 

compliance with Arizona Revised Statutes (ARS) §49-152 and AAC R18-7 Article 2 and 

will achieve the remedial objectives (ROs) for the use of the property.  

 

2. That the proposed remedy was selected based upon the best engineering, geological, or 

hydrogeological judgement following geological, or hydrogeological  standards of practice 

and considering the following information: 

a. The remedial investigation,  

b. Best available scientific information concerning available remedial methods and 

technologies,  

c. A written analysis explaining how the remedy is consistent with ARS §49-282.06, 

including a brief explanation of the comparison criteria as applied to the remedy. 

 

The proposed remedy in this FS shall meet the abovementioned objectives and be consistent with 

all regulatory requirements related to soil remediation standards and remedy selection.  
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2.0 SITE BACKGROUND 
 
This section includes a brief summary of the site description, physiographic setting, the extent of 

contamination, and risk evaluation from the RI Report (CCA, 2019). The Site’s contaminant of 

concern (COC) is tetrachloroethene (PCE) which was detected in soil above the residential Soil 

Remediation Levels (SRL) and in soil gas above Vapor Intrusion Screening Levels (VISLs), as 

calculated using a 0.03 attenuation factor from US Environmental Protection Agency (EPA) 

Regional Screening Levels (RSLs) for indoor air. Trichloroethene (TCE) was also detected in soil 

gas above VISLs but below SRLs.   

 

2.1 Site Description 

The Site is comprised of two separate identified areas of PCE contamination above the residential 

SRL near the intersection of North Stone Avenue and West Grant Road (Figure 2). These two 

areas are surrounded by elevated PCE and TCE detections in soil gas (more detail regarding nature 

and extent is in section 2.3). These two areas, designated as Property A and B, coincide with 

locations of historic dry cleaners that likely used PCE containing solvents in their processes.  

 

Property A, located at the southeast corner of N. Stone Avenue and W. Grant Road, historically 

had an operating dry cleaning facility that in 1963 had a natural gas line explosion that contributed 

to the release of solvents onsite (Figure 2; CCA, 2019). The facility reopened under new ownership 

but ultimately dry cleaning operations discontinued after 1975 and currently the facility operates 

as an automotive and industrial distribution paint shop (CCA, 2019).   

 

Property B, located at the northwest corner, historically had several dry cleaning facilities that 

operated onsite from 1960 to 2000 in Suite 20, historically extending into the parking lot (Figure 

2; CCA, 2019). Suite 20 has been remodeled into a smaller suite in the shopping plaza but is 

currently adjacent to the dialysis center located onsite (Figure 2).  

 

Historically, when dry cleaning facilities operated at the Site the land use was much the same as it 

is today, commercial to light industrial along main thoroughfares and residential along secondary 

streets. However, there are currently no dry cleaning facilities in operation at the Site at either 

property. According to the Land and Water Use Study (LWUS) conducted as part of the RI, neither 
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property location is expected to change from commercial or light industrial use, however Property 

B has an identified sensitive population onsite. A sensitive population is a group of individuals 

who respond biologically at lower levels of exposure to a contaminant in drinking water or who 

have more serious health consequences than the general population, specific to this Site this 

includes dialysis patients who undergo treatment at the dialysis center located on Property B (US 

EPA, 2000; Figure 2).    

 

2.2 Physiographic Setting 

The Site is located in the Tucson Basin subarea of the Upper Santa Cruz Groundwater Basin in 

the Sonoran Desert section of the Basin and Range physiographic province. The northwest-

trending Tucson Basin is a broad alluvial valley bounded by the Tortolita and Santa Catalina 

Mountains to the north; the Tanque Verde, Rincon, Empire, and Santa Rita Mountains to the east 

and southeast; and the Sierrita, Black, and Tucson Mountains to the southwest and west. 

 

Localized perched groundwater conditions have been described in the western portion of the 

Tucson Basin. Perched water is a significant feature in the downtown area and to the south of 

downtown due to an extensive clay aquaclude. It is generally accepted that prior to large-scale 

pumping of the basin fill aquifer there was one vertically continuous aquifer in the basin. As the 

aquifer was pumped, the water table was lowered creating perching conditions from 50 to 80 feet 

below ground surface (ft bgs) or in areas above where localized clay and silty clay exist. Currently 

at the Site, there is no contiguous perched aquifer and all of the existing shallow wells installed in 

the zone of historic perching conditions are dry (CCA, 2019).  

 

The regional aquifer is located at approximately 185 to 200 ft bgs. Groundwater flow is to the 

northwest at a gradient of approximately 0.0025 feet per foot (ft/ft) (CCA, 2019). The regional 

aquifer exists below an extensive layer of fines (clay and silty clays) at approximately 90 to 100 ft 

bgs across the Site.  

 

The Site is located in the fully developed area within the City of Tucson near Central Tucson and 

does not include natural surface waters or environments.  
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The Tucson area generally experiences significant rains during the winter and summer months, 

this rain contributes to the natural recharge of the aquifer. 

 

2.3 Nature and Extent of Contamination 

The results of the RI indicated that PCE is the main contaminant of concern (COC) in soil and 

soil gas with TCE present within the PCE soil-gas plume, likely as a degradation product. Both 

PCE and TCE were commonly used in dry cleaning processes as cleaning solvents in the past, 

which is consistent with the history of dry cleaners in operation at the Site. All applicable 

screening levels and regulatory standards referenced in this report are summarized in Table 1. 

The Site investigation area including the site remediation areas, well locations, shallow soil-gas 

sampling locations, and cross section that are discussed in this section are presented in Figures 2 

through 5. 

 

Initially, perched groundwater was thought to be contiguous and impacted by PCE however, after 

the installation of eight shallow groundwater monitoring wells (screened approximately 50 to 80 

ft bgs), it was determined that the perched aquifer was no longer in existence at the Site (Figures 

2 and 4). To determine if the regional aquifer was impacted by PCE, six deep groundwater 

monitoring wells were installed (screened approximately 175 - 194 to 236 - 255 ft bgs) (Figures 

2 and 4). Based on groundwater samples collected from the regional monitoring wells, it was 

determined that the regional aquifer  was not impacted, likely due to an extensive layer of clay 

and silty clays at approximately 90 to 100 ft bgs that restricts the downward migration of PCE, 

and its degradation products to the regional aquifer (Figure 4).   

 

Therefore, the RI consisted primarily of soil-gas surveys across the site to locate potential source 

areas and to delineate the extent of PCE and TCE in the subsurface, specifically in soil and soil 

gas (Figure 5). Two source areas, Property A and B, were identified locations that had 

exceedances of residential SRLs when converting PCE in soil gas to soil equivalents using a three 

phase partitioning equation pursuant to AAC R18-7-203C (Figures 3 and 5; Table 1). Each source 

area is surrounded by PCE and TCE soil-gas plumes above VISLs, Property A is more localized 

where Property B is much more extensive (Figures 3 and 5).  
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Property A 

Property A is located at the southeast corner of N. Stone Avenue and W. Grant Road. In SV-1, a 

temporary sub-slab soil-gas sample collected by Terracon in 2015, PCE was detected at a 

concentration of 450,000 micrograms per cubic meter (μg/m3) (Figures 2, 3, and 5). This equates 

to 0.7 milligrams per kilogram (mg/kg) in soil, which is above VISLs and the residential SRL. Due 

to these concentrations exceeding VISLs and the residential SRL, vapor intrusion risk was a 

primary concern for Property A. The nature of the current operations onsite limited the ability to 

conduct indoor air quality (IAQ) sampling so as a precaution, ADEQ implemented an Early 

Response Action (ERA) to install and operate a SVE System in 2017 (Geosyntec, 2017a).    

 

Prior to the installation of an SVE system, to identify the main area of PCE contamination, a 

passive soil-gas survey was conducted (Figure 5; Geosyntec, 2017b). PCE was detected in soil 

gas near the southwest corner of the facility above VISLs, the maximum concentration detected 

was 250,000 μg/m3 (Figure 5). Although this was not above SRLs, the source area of PCE was 

identified (Geosyntec, 2017b). Within this area, soil-gas monitoring wells (SVP-01 and SVP-02) 

and extraction wells (SVE-01 and SVE-02) were installed (Figure 2; Geosyntec, 2017c). As part 

of initiating SVE operations, baseline soil-gas samples were collected in SVP-01 and SVP-02. In 

SVP-02, PCE was detected at 3,170,000 μg/m3 at 5 ft bgs and 2,240,000 μg/m3 at 10 ft bgs, both 

above the VISLs (Figure 5). These concentrations equate to soil equivalents of 4.92 mg/kg and 

3.48 mg/kg in soil respectively, both above the residential SRL of 0.51 mg/kg. Based on data 

collected from the soil-gas monitoring wells, PCE concentrations are highest at depths ranging 

from 5 to 10 ft bgs in the southwest corner of the current facility structure at SVP-02 (Figures 3, 

4, and 5; Geosyntec, 2017c). Concentrations of TCE were also detected in SVP-02 at 2,690 μg/m3 

at a depth of 5 ft bgs and 11,700 μg/m3 at a depth of 10 ft bgs. TCE concentrations were above 

VISLs but not above SRLs when converting to soil equivalents. SVP-01 also had detections of 

PCE and TCE above VISLs but below SRLs (Geosyntec, 2017c).  

 

The SVE system has been in operation between 2017 and 2019 with adjustments made throughout 

to increase operational efficiency (Geosyntec, 2018 and 2020). After a recent rebound period from 

December 2018 to September 2019 or approximately 263 days, the highest concentrations of PCE 

in SVP-02 were 495,000 μg/m3 at 5 ft bgs and 536,000 μg/m3 at 10 ft bgs or 0.77 mg/kg and 0.83 
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mg/kg in soil respectively and still above the residential SRL. Following a 30-day operation period 

in October 2019, PCE concentrations were reduced in SVP-02 to 22,400 μg/m3 at 5 ft bgs and 

30,700 μg/m3 at 10 ft bgs or 0.03 mg/kg and 0.05 mg/kg in soil respectively, below the residential 

SRL. TCE has not been detected in soil gas above detection limits since the initial baseline samples 

with one exception in SVP-02 of 11 μg/m3 in April 2019.  

 

Due to Property A’s specific lithology, long rebound periods between SVE operations allow for 

VOCs to refill the pore space more completely and increase the total mass removed during each 

operational run. For example, prior to the 263-day rebound period an estimated cumulative total 

of 14 pounds (lbs) of PCE was removed when rebound periods were much shorter. Then after the 

263-day rebound, the subsequent operation of the SVE system had a total estimated mass removal 

of 24.8 lbs. A difference of approximately 10.8 lbs that was removed in the most recent operation 

alone. Therefore, it is expected that concentrations in SVP-02 will continue to increase during 

longer rebound periods until the initial PCE mass has been effectively reduced. Samples collected 

in December 2019 in SVP-02 had similar concentrations of PCE (52,500 μg/m3 and 23,300 μg/m3 

respectively at depth) to that of October 2019, further supporting the need for longer rebound 

timeframes between SVE operations (Geosyntec, 2020).  

 

To further increase operational efficiency, SVE-03, a shallow dual nested soil-gas extraction well 

(screened 2 to 5 ft bgs and 10 to 20 ft bgs), was drilled in December 2019 and tied into the SVE 

system in January 2020. The installation and final design of SVE-03 is summarized in a Technical 

Memorandum, which also includes a summary of operations from 2018 through 2019 (Geosyntec, 

2020). The SVE system is currently in operation at Property A and may continue to run based on 

influent PCE concentrations. 

 

Property B 

Property B, located at the northwest corner of N. Stone Avenue and W. Grant Road, had detections 

of PCE in soil gas at B-3, a temporary soil-gas probe, of 560,000 μg/m3 or 0.87 mg/kg in soil 

equivalents (Figure 5). This is above VISLs and the residential SRL when converted to soil 

equivalents (Table 1). TCE was detected in B-3 at 16,000 μg/m3 at 5 ft bgs, below SRLs. Data 

collected across the Site indicates that the PCE and TCE soil-gas plumes beneath Property B 
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extends vertically to a depth of approximately 100 ft bgs (Figures 4 and 5). The lateral extent is 

estimated from the N. Stone Avenue and W. Grant Road intersection to the northwest intersection 

of N. Oracle Road and W. Alturas Street, approximately 1,916 ft or 0.36 miles (Figure 5). The 

bounding of the PCE soil-gas plume at N. Oracle Road and W. Alturas Street is supported by IAQ 

monitoring data collected during the RI and FS from businesses located near this intersection 

(Stantec, 2017; HGC, 2020; Figure 6). Within the soil-gas plume where PCE and TCE 

concentrations exceed VISLs, vapor intrusion risk is a primary concern to residences and the 

sensitive population identified onsite.  

 

IAQ monitoring conducted onsite at Property B in January and June 2018 resulted in a PCE 

detection of 15 μg/m3, which is above the residential indoor air RSL of 11 μg/m3 (Table 1 and 2; 

Figure 6). IAQ monitoring was also conducted in residences located within the plume area of 

Property B in June and December 2019. The highest detection was 22 μg/m3 in one residence 

located approximately 833 ft or 0.16 miles to the northwest of Property B (Figure 6; Table 2). The 

results of the second IAQ monitoring event are summarized in a Technical Memorandum and PCE 

concentrations are included with the results in Table 2 and on Figure 6 (HGC, 2020).   

 

In 2019, SVE-01, an extraction well (screened 20 to 80 ft bgs), was drilled on Property B to collect 

information on the feasibility of installing and operating a SVE system on the property (Figures 2 

and 3; HGC, 2019). During drilling, the highest detection of PCE was 103,000 μg/m3 at 45 ft bgs, 

above VISLs but below SRLs (Figure 4). A pilot test indicated promising results for SVE-01, 

getting measureable pressure responses from two observation points, OP-1 and OP-2, and two 

shallow screened groundwater monitoring wells, MW-9 and SG-5S (Figure 2). OP-1 and OP-2 are 

screened 9 to 10 ft bgs and collocated with SG-5S and MW-9 respectively (HGC, 2019). MW-9 

is screened 50 to 80 ft bgs and approximately 53 ft in radial distance from SVE-01 (CCA, 2019; 

HGC, 2019). SG-5S is screened 63 to 83 ft bgs and approximately 95 ft in radial distance from 

SVE-01 (CCA, 2019; HGC, 2019). SG-5S was also tested and only had measurable pressure 

responses from SVE-01 and MW-9, with the latter having a stronger response. The estimated mass 

removal from the test was 0.52 lbs from SVE-01 and 0.02 lbs from SG-5S, indicating that SVE-1 

would perform better than SG-5S in a full-scale SVE system (HGC, 2019).     
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It is unclear if the PCE and TCE soil-gas plumes beneath both properties were at one time co-

mingled, currently it appears that they are separated at the intersection of N. Stone Avenue and 

W. Grant Road (Figures 4 and 5). However, historically it is likely that when perched 

groundwater conditions existed, contamination from both properties contributed to the current 

contamination in soil gas that is now remnant in the vadose zone 5 to 10 ft bgs (Property A) and 

5 to 100 ft bgs (Property B and beyond). This was due to PCE and TCE being readily volatized 

from liquid to vapor phase with outward diffusion from the source areas either naturally or 

influenced by previous remediation activities in this area (CCA, 2019). In the case of Property B, 

PCE and TCE were much more mobile in the historic perched groundwater that then disappeared 

leaving smear zones in the vadose zone and diffusion into soil gas across the Site. 

 

2.4 Risk Evaluation Summary 

Both PCE and TCE are identified carcinogens by EPA that can cause an increased risk of cancer 

through exposures to impacted soils and inhalation of contaminated air via vapor intrusion of 

soil-gas indoors. Ingestion of contaminated water was not considered because there are no 

impacts to groundwater at the Site. Therefore, the receptors identified onsite include residents, 

workers, and sensitive populations. 

 

The identified potentially complete exposure pathways include:  

• Inhalation by residents, workers, and sensitive populations (on Property B) of PCE via 

vapor intrusion to indoor air. 

• Inhalation of PCE or TCE in trenches and excavations by utility or construction workers 

(transient population) within the soil-gas plume areas. 

 

There is no evidence that complete dermal contact or ingestion exposure pathways currently 

exist at the Site for soil. However, the following exposure route could be potentially complete if 

the land uses change to residential or soils become exposed at the surface: 

• Dermal exposure to soils exceeding residential SRLs.  
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3.0 FEASIBILITY STUDY SCOPING 
 
This section will present the regulatory requirements presented in statue and rule, delineate the 

remediation areas and present the ROs identified in the RI Report (CCA, 2019). 

 

3.1 Regulatory Requirements 

The proposed remedy for the Site addresses contaminated soil that have not and will not impact 

waters of the state. Therefore, pursuant to AAC R18-16-407C, the FS does not require an analysis 

of alternative remedies.  

 

In accordance with AAC R18-16-407C the FS report shall be prepared that demonstrates: 

1. That the proposed remedy addresses the contaminated soil in a manner that achieves 

compliance with ARS §49-152 and AAC R18-7 Article 2 and will achieve the ROs for the 

use of the property.  

 

2. That the proposed remedy was selected based upon the best engineering, geological, or 

hydrogeological judgement following geological, or hydrogeological  standards of practice 

and considering the following information: 

a. The remedial investigation,  

b. Best available scientific information concerning available remedial methods and 

technologies,  

c. A written analysis explaining how the remedy is consistent with ARS §49-282.06, 

including a brief explanation of the comparison criteria as applied to the remedy. 

 

In accordance with ARS §49-282.06 Remedial Action Criteria must: 

• Assure the protection of public health, public welfare, and the environment, 

• To the extent practicable, provide for the control, management, or cleanup of hazardous 

substances in order to allow for maximum beneficial use of the waters of the state,  

• Is reasonable, necessary, cost effective and technically feasible, 

 

Also under ARS §49-282.06, remedy selection must consider the following factors: 

• Population, environmental, and welfare concerns at risk, 
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• Routes of exposure, 

• Amount, concentration, hazardous properties, environmental fate, such as the ability to 

bio-accumulate, persistence and probability of reaching the waters of the state, and the 

form of the substance present, 

• Physical factors affecting environmental exposure, such as hydrogeology, climate, and the 

extent of previous and expected migration, 

• The extent to which the amount of water available for beneficial use will be preserved by 

a particular type of remedial action, 

• The technical practicability and cost-effectiveness of alternative remedial actions 

applicable to a site, 

• The availability of other appropriate federal or state remedial action and enforcement 

mechanisms, including, to the extent consistent with this article, funding sources 

established under the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) to respond to the release. 

 

3.2 Delineation and Description of Remediation Areas 

Property A  

Soil contamination on Property A is centered near the southwest corner of the  property to a depth 

of approximately 10 ft bgs around SVP-02 and SV-1 or an approximate 30 ft radius (Figures 3, 4, 

and 5). Currently, an SVE system is already in operation onsite and being optimized to address 

vapor intrusion risk to indoor air concerns.  

 

Property B  

Soil contamination on Property B is located to a depth of 5ft bgs  at B-3 (Figures 3, 4, and 5). The 

lateral extent is bounded at an approximate 50 ft radius based on other nearby temporary soil-gas 

sampling points with concentrations below SRLs. However, PCE and TCE in soil gas extends 

further off property, approximately 1,562 ft northwest towards the intersection of N. Oracle Road 

and W. Alturas Street (Figure 5). PCE in soil gas was also detected above VISLs at an approximate 

depth of 100 ft bgs in SG-5 and SG-6 (Figure 4). The vertical and lateral extent is consistent with 

previous perched groundwater conditions mobilizing PCE and the current smearing in the vadose 

zone 5 to 100 ft bgs (CCA, 2019; Figure 4 and 5). Recent IAQ monitoring results, though 
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decreased, were still above the residential RSL in one residence, indicating that vapor intrusion 

risk to indoor air is still a concern on and off property (Table 2; HGC, 2020).   

 

3.3 Remedial Objectives  

The proposed remedy must achieve ROs for the Site considering current and foreseeable land 

uses for the properties identified as having COCs above SRLs. As part of the RI, land use 

questionnaires were mailed to current property owners pursuant to AAC R18-16-406G. The 

owner of Property A indicated that the property would continue to be utilized for non-residential 

purposes as a commercial property (CCA, 2019). The owner of Property B did not respond to the 

questionnaire, however current zoning for the property according to City of Tucson Zoning is C-

2 (CCA, 2019). This zone provides for general commercial uses that serve the community and 

region. Residential and select other agriculture, civic, recreational, and utility uses may also be 

permitted that provide reasonable compatibility with adjoining residential uses (COT, 2019). 

 

The ROs for the Site, pursuant to AAC R18-16-406G, included identified land uses by the current 

property owner in accordance with AAC R18-16-406D.3. Also considered in this evaluation was 

the City of Tucson Grant Road corridor plans for land use within the Site area to account for 

future area plans that may affect property zoning for Property A and B in the future. Neither 

groundwater nor surface water ROs were considered as these media are not impacted by the Site 

COC or its degradation byproducts.    

 

Soil Remedial Objective for Non-Residential Land Use with a Sensitive Population 

• To restore soil conditions at Property B to remediation standards for non-residential use 

with a sensitive population to residential SRLs as specified in AAC R18-7-203 

(specifically background remediation standards prescribed in AAC R18-7-204, pre-

determined remediation standards in R18-7-205, or site-specific standards in R18-7-206). 

This action is needed for the present time and for as long as the contaminant level in the 

soil threatens the use at the Site. 

 

Soil Remedial Objective for Non-Residential Land Use without a Sensitive Population 

• To restore soil conditions at Property A to remediation standards for non-residential use 
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to non-residential SRLs as specified in AAC R18-7-203 (specifically background 

remediation standards prescribed in AAC R18-7-204, pre-determined remediation 

standards in R18-7-205, or site-specific standards in R18-7-206). This action is needed 

for the present time and for as long as the contaminant level in the soil threatens the use 

at the Site. 

 
4.0 IDENTIFICATION AND SELECTION OF REMEDIAL MEASURES  

 
The FS phase of the WQARF process evaluates specific remedial measures and strategies required 

to meet the established ROs. The proposed remedy must be compatible with land use of the Site, 

and therefore must be both effective on a short-term basis and acceptable for use during future 

potential development of the property. Pursuant to AAC R18-16-407 C, the proposed remedy must 

be developed based on the best available scientific information concerning available remedial 

technologies, using best engineering, geological or hydrogeological judgement, following the 

standards of practice of those fields. The proposed remedy must also be consistent with ARS §49-

282.06. The remedy analysis considers whether the remedy is reasonable, necessary, cost-effective 

and technically feasible. 

 

4.1 Remedy Selection Criteria and Site Assumptions 

The identification of potential remedial measures are based on current remediation technologies 

being able to meet the ROs and comply with regulatory requirements. Additional considerations 

include the following:  

• Contaminant treatment effectiveness 

• Constructability 

• Flexibility/expandability 

• Operations and maintenance (O&M) requirements 

• Operational hazards including waste management 

• Cost-effectiveness 

 

Site assumptions during the remedy selection process included: 

• There is not currently an ongoing source of PCE or breakdown products being released or 

threatened to be released at the Site.  
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• Groundwater is not currently impacted and unlikely to be impacted in the future by 

contaminated soil and soil-gas. 

• The primary concern is exposure to the public via inhalation risk through vapor intrusion 

into homes and businesses.  

• Current Site conditions can allow for potential health risks related to PCE contamination 

in soil and soil gas to be reduced or eliminated by implementing the proposed remedy.  

 

4.2 Evaluated Remedial Measures   

The technologies described in this subsection are commonly used in remediation of Volatile 

Organic Compounds (VOCs), specifically PCE and its breakdown products in soil. These methods 

have been implemented at other sites with soil contamination and could possibly be implemented 

at the Site to address current and potential future impacts of PCE (and breakdown products, i.e. 

TCE) contamination.  

 

Soil Vapor Extraction System with Site Monitoring 

SVE Systems are a known effective remedy for VOC contamination in the vadose zone. Generally, 

these systems involve the installation of vertical, inclined, or horizontal extraction wells above the 

water table in the areas of elevated VOC concentrations and applying a vacuum to the wells using 

a blower. The blower allows subsurface flow that draws contaminants into the extraction well 

which remove VOCs from the vapor stream using a treatment system that typically consists of a 

water drop‐out tank, a granular activated carbon unit, and various controls to operate the system. 

Typically, SVE will remove a relatively high quantity of VOCs early in operation, the rate of mass 

removal will start to decline until it becomes asymptotic, requiring a rebound period where the 

operation is temporarily turned off. The latter is a function of the soil porosity, site-specific 

lithology, and spacing of the extraction wells relative to the location of the highest VOC 

concentrations. This technology is cost effective, easy to construct, operate, and maintain.  

  

Continued monitoring ensures that the selected remedy is effective at reduction and mitigation of 

PCE in soil gas thereby reducing or eliminating any future risk to groundwater, unlikely as it is. 

Monitoring can also act as an alert if the selected remedy is not optimal and needs re-evaluation 

over time or if site conditions change and warrant additional actions to improve upon or confirm 
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effectiveness.    

 

Excavation and Disposal of Contaminated Soil 

This method involves excavation and disposal of contaminated soil to eliminate material that is or 

potentially contaminating soil-gas, groundwater, and indoor air through vapor intrusion. This type 

of remedial measure is best suited where the area and depth of contaminated soil is relatively 

limited such that the volume of soil can be cost effectively managed. Additionally, the soil to be 

removed must be readily accessible and not blocked by utilities, buildings, transportation corridors 

or legal access. Excavation is typically most effective where the concentrations are highest and 

represent a significant localized source that is causing impacts to associated media.  

 

Institutional Controls 

Institutional controls such as a land use restriction are commonly utilized for sites where residual 

soil impacts may exist and the future use of a property is likely to be commercial or industrial. 

Institutional controls can consist of items such as a deed restriction limiting the use of a property 

to non-residential development and/or the utilization of an engineering control. ARS §49-152 

allows for the use of an institutional control consisting of a deed restriction through the 

implementation of a Declaration of Environmental Use Restriction (DEUR) for facilities that have 

residual impacts above the residential SRLs but below the non-residential SRLs. If soil impacts 

were to remain in place above non-residential SRLs, an engineering control could also be 

implemented. 
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5.0 PROPOSED REMEDY 
 
This section will present the proposed remedy, and contain with a written analysis of how the 

remedy is consistent with ARS §49-282.06, how the remedy will achieve the ROs, and a brief 

discussion of the comparison criteria as applied to the remedy. 

 

5.1 Proposed Remedy Selection 

The proposed remedy is based on the best combination of remedial measures available to achieve 

the ROs and be in compliance with ARS §49-282.06. A combination of remedial measures will 

be utilized as appropriate across the Site at Properties A and B.  

 

Property A 

The remedy will be the continuation of the existing SVE system and will focus primarily on 

monitoring soil gas and optimization of the system, if necessary. Currently, soil vapor 

concentrations from operation of the SVE system are below non-residential SRLs and soil 

remediation requirements have been met under AAC R18-7-205. However, based upon rebound 

concentrations from the SVE system, continued operation of the SVE system may be necessary 

until concentrations are consistently below the non-residential VISL. This will ensure that rebound 

of PCE is not occurring in the subsurface that will potentially exceed the non-residential SRL or 

affect indoor air above the composite worker air RSL in the future.  

 

Property B 

The remedy for Property B will include the installation and operation of an SVE system to reduce 

or eliminate contamination below the residential SRL. The system will also mitigate the vapor 

intrusion risk to indoor air for receptors on and off property. Periodic monitoring will be 

conducted, consisting of continued soil-gas sampling of the SVE system and any existing shallow 

screened groundwater wells within the soil-gas plume.  

 

Seasonal IAQ monitoring in businesses and or residences within the soil-gas plume area will also 

be conducted to confirm that any vapor intrusion risk has been properly mitigated. As a 

contingency, if IAQ monitoring determines that concentrations are above residential RSLs after 

the remedy is implemented, then vapor intrusion mitigation systems may also be implemented 
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where vapor intrusion continues to be a concern off property.   

 

Periodic groundwater monitoring, performed annually, in existing wells at the Site will be 

conducted (Figure 2). This will confirm continued no impacts to the regional groundwater by the 

Site COC or its degradation byproducts.   

 

As a contingency, current property owners of Property A and B may implement land use 

restrictions pursuant to ARS §49-152 to ensure that the land use does not change to residential in 

the future. Thereby eliminating any future concerns regarding property specific land use.  

 

5.2 Achievement of Remedial Objectives 

Pursuant to AAC R18-16-407C, the proposed remedy for the Site must address the contaminated 

soil in a manner that achieves compliance with ARS §49-282.06 and will achieve the ROs for the 

use of the property. The ROs for land use at the Site are described in Section 3.3 and includes ROs 

for non-residential properties without a sensitive population (Property A) and with a sensitive 

population (Property B). Compliance is being achieved by remediating to residential or non-

residential SRLs based on property use, non-residential where no sensitive population exists and 

residential where a sensitive population exists. The ROs will be achieved by implementing the 

proposed remedy, which will reduce or eliminate the COC contamination in the vadose zone below 

applicable SRLs for the specified type of land use.  

 

Currently, non-residential SRLs have already been achieved for Property A, which does not have 

an identified sensitive population. However, vapor intrusion risk is still a concern as PCE 

concentrations in soil gas are still above VISLs and indoor air cannot be sampled. The continued 

operation of the onsite SVE system will reduce this risk and can be decommissioned when PCE 

concentrations in soil gas are consistently below the non-residential VISL. The residential SRL has 

not been achieved at Property B where a sensitive population currently exists. Implementing the 

proposed remedy will achieve the ROs and reduce the vapor intrusion risk associated and can be 

decommissioned after PCE concentrations are consistently below the residential VISL. 
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5.2.1 Consistency with Land and Water Use 

Land use was identified at the two potential source areas, Property A and B, as non-residential or 

commercial during the RI (CCA, 2019). However, Property B is considered by ADEQ a 

residential use property because patients receiving treatment at the dialysis center were identified 

onsite as a sensitive population. The dialysis center is located nearest to the highest exceedances 

of residential and non-residential VISLs for PCE and TCE, residential SRLs for PCE, and the 

residential indoor air RSL for PCE. The proposed remedy can address all concerns on Property 

B, where ROs are based on the specified land use and current tenant use. 

 

Neither groundwater nor surface waters are impacted or threatened to be impacted by 

contamination at the Site and is therefore not required to be evaluated. However, the proposed 

remedy for Properties A and B is protective of groundwater by mitigation of site COCs in soil. 

  

5.3 Achievement of Regulatory Requirements   

This subsection includes a brief analysis of how the proposed remedy is in compliance with AAC 

R18-7 Article 2 and ARS §49-152 by achievement of remedial action criteria pursuant to §49-

282.06 including a brief explanation of the comparison criteria as applied to the proposed remedy.  

 

Protectiveness 

The proposed remedy is protective of public health, welfare, and the environment by reducing or 

eliminating contamination in the subsurface that impact or potentially impact the identified 

receptors onsite. Operation of an SVE system will mitigate the contamination in soil, soil gas, and 

vapor intrusion to indoor air at Property A and Property B, protecting both workers and sensitive 

populations.  

 

To further provide long-term protections, if after remediation concentrations remain in the 

subsurface above residential SRLs, the property owner may elect to use an institutional control 

and/or an engineering control, pursuant to AAC R18-7-208, to reduce the potential for exposure 

to contaminants on the property. 

 

Maximum Beneficial Use of Water 
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The proposed remedy will control, manage, and clean up the contamination at the Site so as to 

allow for the maximum beneficial use of the waters of the State. Operating the SVE onsite will 

control downward mitigation of soil gas contaminated with PCE, cleaning the subsurface through 

extraction and preventing contamination from reaching the aquifer. Periodic monitoring of the 

SVE system will be performed to determine  the effectiveness of the remedial system. 

 

Reasonableness  

The proposed remedy is a reasonable remediation method because SVE is a commonly used and 

effective system at extracting soil gas contaminated with VOCs in the subsurface. This method 

has been in use and considered best practice for this type of remediation by ADEQ and EPA.   

 

Necessity  

The proposed remedy is necessary because there are two identified areas of PCE contamination in 

soil at both Property A and B. There is also still a risk of vapor intrusion risk at both properties, 

Property A cannot be measured directly and Property B has had an indoor air detection above the 

residential RSL in the suite immediately next to a dialysis center (sensitive population). One 

residential property identified within the Property B contaminant plume, had detections of PCE 

indoors above the residential RSL. It is expected that by performing SVE at both Property A and 

B, the extent of the PCE soil-gas plumes will be reduced and the vapor intrusion risk mitigated. If 

not, the contingency for installing vapor intrusion mitigation systems at impacted residences or 

businesses within the plume area can be implemented.    

 
Cost Effectiveness 

The proposed remedy is cost effective because it utilizes existing SVE infrastructure onsite and 

SVE, in general, has been in use by ADEQ and EPA for remediation. This technology is considered 

standard in soil-gas extraction and remediation because of its effectiveness. Costs associated with 

operation and maintenance are relatively stable and do not fluctuate significantly. The use of 

existing monitoring wells for both soil-gas and groundwater monitoring have also reduced the 

overall costs associated with the proposed remedy at the Site. The estimated costs associated with 

the proposed remedy, including contingency costs, are summarized in Table 3.   

 



Stone Avenue and Grant Road WQARF Site Page 19 
Feasibility Study Report 

Property A 

The estimated capital cost of installing an SVE system were eliminated by the ERA implemented 

in 2017. The only costs associated with the proposed remedy at Property A include operation, 

maintenance, and contingency costs. Annual operations and maintenance costs are estimated at 

$51,906.00 or an estimated $329,000.00 for five years (Table 3). Contingency costs, including 

additional extraction well installation, SVE optimization, sampling, and institutional controls are 

estimated at $52,481.00 (Table 3).  

 

The total cost for the proposed remedy at Property A, including contingencies, for a five-year period 

is estimated at $329,000.00 (Table 3).   

 

Property B 

The estimated capital costs of SVE at Property B was reduced by the installation of SVE-01 but 

still includes a full-scale system with additional extraction wells and monitoring wells, estimated at 

$176,750.00 (Table 3). Annual operations and maintenance costs are estimated at $118,743.00 or 

an estimated $631,000.00 for five years (Table 3). Contingency costs, including additional 

extraction well installation, monitoring well installation, SVE optimization, sampling, residential 

sub-slab depressurization (vapor intrusion mitigation system), IAQ monitoring, and institutional 

controls are estimated at $212,450.00 (Table 3). 

 

The total cost for the proposed remedy at Property B, including contingencies, for a five-year period 

is estimated at $1,021,000.00 (Table 3). 

 

It is expected that SVE operations will be able to achieve the ROs in a relatively short timeframe 

and therefore long term costs, greater than 5 years, are not expected to be encumbered but will be 

addressed as a per year contingency thereafter using the annual estimate per each property 

respectively. 

 

Within the Site investigation area, existing groundwater monitoring wells will be sampled semi-

annually to confirm that groundwater is not impacted by Site contamination. The cost for 

groundwater monitoring annually is estimated at $16,720.00 (Table 3). There will be no additional 
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groundwater wells installed as part of the proposed remedy because groundwater is not impacted 

by Site contamination and therefore no associated costs. The total cost for groundwater monitoring 

for a five-year period is estimated at $88,769.00 (Table 3).  

 

The total overall cost for the proposed remedies at both Properties A and B including contingencies, 

for a five-year period is estimated at $1,438,769.00 (Table 3). 

 

Technical Feasibility 

The proposed remedy, SVE, is a known and reliable system used in environmental remediation to 

reduce or eliminate VOC contamination in the vadose zone. Currently, at Property A, an SVE 

system is already in operation and has undergone operational modifications to increase efficiency 

thus showing its ability to be flexible to site-specific conditions. SVE systems are a reliable 

remedial system that can be optimized based on the site conditions. Installing a second SVE system 

at the Site, specifically at Property B, would not only be feasible but the most practicable to 

addresses the vapor intrusion risk into homes and businesses to protect public health and remediate 

the Site 
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6.0 COMMUNITY INVOLVEMENT 
 
ADEQ will issue a Notice to the Public announcing availability of FS Report on ADEQ’s website 

at www.azdeq.gov. The notice will be mailed to the Public Mailing List for the site, water 

providers, the Community Advisory Board, and other interested parties. 

 

Interested parties can also review the FS and other site documents at the ADEQ Main Office 

located at 1110 West Washington Street, Phoenix, Arizona. With 24-hour notice, an appointment 

can be made to review related documentation. 

 
 

 

 

  

http://www.azdeq.gov/
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TABLES 
 



Media Designation PCE TCE
Vapor Intrusion Screening Levels (VISLs)1 Residential 367 16

μg/m3 Non-residential 1,567 100
Indoor Air Regional Screening Levels (RSLs) Residential 11 0.48

μg/m3 Composite Worker Air 47 3
Soil Remediation Levels (SRLs) Residential 0.51 3

mg/kg Non-residential 13 65
Soil Equivalents (from Soil Gas)2 Residential 330,000 1,100,000

μg/m3 Non-residential 8,400,000 23,350,000

Table 1
Applicable Screening Levels and Regulatory Standards

1Calculated using US EPA recommended attenuation factor 0.03 representing the 95th percentile value 
of data from the EPA Vapor Intrusion Database (2012) that applies to sub-slab and near source soil gas 
data and a hazard quotient of 1.

2Calculated using conversion calulation from μg/m3 to mg/kg using a three phase partitioning equation: 



Sample ID Set Date Set Time Retrieve 
Date

Retrieve 
Time Location of Sampler Sampling Method

PCE 
(μg/m3)

TCE 
(μg/m3)

120-Out 5/9/2019 12:17 5/16/2019 12:18 Outside on carport <0.17 <0.14
120-In 5/9/2019 12:18 5/16/2019 12:21 West side of south middle bedroom <0.17 <0.14
121-H 5/9/2019 8:55 5/16/2019 9:57 Hat rack in back room <0.17 <0.14
121-M1 5/9/2019 9:20 5/16/2019 9:34 0.34 <0.14
121-M2d 5/9/2019 9:20 5/16/2019 9:34 0.35 <0.14
121-B 5/9/2019 12:12 5/16/2019 12:28 East bedroom lamp 0.33 <0.14
220-1 5/9/2019 8:00 5/16/2019 8:30 0.32 <0.14
220-2d 5/9/2019 8:00 5/16/2019 8:30 0.34 <0.14
220-In 12/5/2019 15:05 12/13/2019 10:30 Kitchen / Dining Area 0.33 <0.13
220-Out 12/5/2019 15:10 12/13/2019 10:32 Under patio roof <0.15 <0.13
232 5/9/2019 15:16 5/16/2019 15:08 On closet from N bedroom 0.31 <0.14
238 5/9/2019 15:05 5/16/2019 15:02 17 <0.14
238-F 12/10/2019 7:15 12/17/2019 12:00 12 <0.14
238 Outside 6/24/2019 8:29 6/25/2019 8:08 Outside shed on SW corner <6.5 <5.1
238 South Front 6/24/2019 8:21 6/25/2019 8:05 NE corner of SE room 22 <5.1
238 Bedroom 6/24/2019 8:25 6/25/2019 8:06 18 <5.0
238-B 12/10/2019 7:35 12/17/2019 11:50 11 <0.14
238-K 12/10/2019 7:25 12/17/2019 11:40 Kitchen / Dining Area 11 <0.14
238-G 12/10/2019 7:30 12/17/2019 11:45 Bedroom immediately W of kitchen 7.2 <0.14
238-E 12/10/2019 7:40 12/17/2019 12:10 Foyer 10 <0.14
270 5/9/2019 8:47 5/16/2019 8:43 Back NW Room 2.9 0.44
301-In 5/9/2019 17:07 5/16/2019 16:53 <0.17 <0.14
301 12/5/2019 16:55 12/13/2019 15:05 <0.15 <0.13
301-Out 5/9/2019 17:14 5/16/2019 16:56 Outside on tree in front yard <0.17 <0.14
2468 5/9/2019 17:24 5/16/2019 17:36 On shelves along south side of wall 0.37 <0.14
2443-3 5/9/2019 9:31 5/16/2019 10:01 West bedroom curtain <0.17 <0.14
2502 5/9/2019 9:09 5/16/2019 17:45 0.19 <0.14
2502-1 12/5/2019 8:25 12/13/2019 8:30 0.39 <0.12
2502-2d 12/5/2019 8:29 12/13/2019 8:32 0.42 <0.12

5/13/2019 7:45 5/13/2019 16:03 <6.2 <4.9
12/16/2019 8:15 12/16/2019 16:15 4.41 <1.07
5/13/2019 7:52 5/13/2019 16:07 <6.1 <4.8

12/16/2019 8:20 12/16/2019 16:20 1.34 <1.07
5/13/2019 8:03 5/13/2019 16:12 <6.1 <4.8

12/16/2019 8:30 12/16/2019 16:30 <1.36 <1.07
1/11/2018 7:35 1/11/2018 15:13 0.29 <0.13
6/19/2018 8:12 6/19/2018 16:02 <0.176 <0.140
1/11/2018 7:31 1/11/2018 15:18 15 <0.13
6/19/2018 8:11 6/19/2018 16:03 3.05 <0.134
1/11/2018 7:32 1/11/2018 15:10 10 <0.13
6/19/2018 8:10 6/19/2018 16:04 2.31 <0.134

Notes:
Residential Indoor Air RSLs: PCE = 11 μg/m3, TCE = 0.48 μg/m3

Composite Worker Indoor Air RSLs: PCE = 47 μg/m3, TCE = 3.0 μg/m3

d Designates a duplicate sample
PCE = tetrachloroethene
RSLs = Regional Screening Levels
TCE = trichloroethene `
μg/m3 = micrograms per cubic meter

AFA-Back

AFA-Outside
Summa Canister--8 hr

Non-Residential Locations

Suite 20-Outside

Suite 20-South

Suite 20-North

AFA-Front

On wire shelves on N side of dining room

Conference room to east of reception area

Computer Room

Outside on roof of shed

On roof at rear of building

Table 2
Indoor Air Qaulity Monitoirng Results for PCE and TCE

Residential Locations

Hat rack SW bedroom

Radiello Sampler--1 week exposure
Shelf on back NW Corner

Arizona Room in front west side

On shelf on south side of room

Corner near floor drain on north side of room

Summa Canister--24 hr

Light fixture NW bedroom

Radiello Sampler--1 week exposure

Bedroom immediately N of kitchen



Total costs are rounded up to the nearest thousand dollars ($1,000).
No estimated costs have been included for taxes of other fees relative to this project.

Property access will be granted throughout duration of remedy.

LS = lump sum
% = percent EA = each

Total Proposed Remedy Costs (Including Contingencies)

Total GW Monitoring Costs for 5 Years (3% Annual Inflation) -- -- -- $88,769

Assumptions:
1.

Table 3
Estimated Cost Analysis for Proposed Remedy

VGAC = vapor phase granular activated carbon
DEUR = Declaration of Environmental Use Restriction
GW - groundwater

Notes:
1.
2.

VOCs = volatile organic compounds MO = month
SVE = soil vapor extraction n/a = not applicable
O&M = operations and maintenance LF = linear feet

Abbreviations:
WQARF = Water Quality Assurance Revolving 
F d

-- -- -- $1,438,769
Total Estimated GW Monitoring Costs -- -- -- $88,769

Annual Costs for GW Monitoring Subtotal -- -- -- $16,720
Project Management/Administration 10% n/a n/a $1,520

Groundwater - Monitoring of Existing Regional Aquifer Well Network
GW Monitoring Annual Costs
Semiannual GW Monitoring/Reporting 2 EA $7,600 $15,200

Total Estimated Vadose Zone Capital, O&M and Contingency Costs -- -- -- $1,021,000
Vadose Zone Contingency Costs Subtotal -- -- -- $212,450

Institutional Control (DEUR) 1 LS $10,000 $10,000
Residential Sub-Slab Depressurization Installation 1 LS $5,000 $5,000
Indoor Air Sampling & Reporting 2 LS $7,725 $15,450

Estimated Vadose Zone Contingency Costs
SVE Vadose Zone Contingencies:
Shallow Soil Vapor Monitoring Points 5 LS $10,000 $50,000

Optimization/Rebound Sampling & Reporting 2 LS $16,000 $32,000
SVE Well Installation and Connection to System 5 LS $20,000 $100,000

Total SVE Monitoring Costs for 5 Years (3% Annual Inflation) -- -- -- $631,000
Annual Costs for SVE O&M Subtotal -- -- -- $118,743

Project Management/Administration 10% n/a n/a $10,795
VGAC Changeout (assumes 1 changeout a year) 1 LS $5,000 $5,000
VGAC Vessel Rental 12 MO $610 $7,320
SVE System Rental 12 MO $1,700 $20,400
Utilities (Electric) 310 EA $28 $8,680
Repair and Maintenance 1 LS $2,000 $2,000

Estimated Vadose Zone Annual O&M Costs
O&M/Sampling/Reporting (12 months of operation) 1 LS $64,548 $64,548

Capital Costs Subtotal -- -- -- $176,750
Asphalt Repair 475 LF $60 $28,500
Earthwork, Trenching and Pipe Installation 475 LF $50 $23,750

Vadose Zone - SVE System Installation and Operation (Property B)
Estimated Capital Costs
Installation Mobile SVE unit 1 LS $15,000 $15,000

Complete SVE System Construction 1 LS $15,000 $15,000
Installation SVE/Monitoring Wells (includes oversight) 7 EA $13,500 $94,500

Total Estimated Vadose Zone O&M and Contingency Costs -- -- -- $329,000
Vadose Zone Contingency Costs Subtotal -- -- -- $52,481

Institutional Control (DEUR) 1 LS $10,000 $10,000
Optimization/Rebound Sampling & Reporting 2 LS $15,678 $31,356

Estimated Vadose Zone Contingency Costs
SVE Vadose Zone Contingencies:
Shallow SVE Well Installation (1) and Associated Capital Improvements 1 LS $11,125 $11,125

Total SVE Monitoring Costs for 5 Years (3% Annual Inflation) -- -- -- $276,000
Annual Costs for SVE O&M Subtotal -- -- -- $51,906

Project Management/Administration 10% n/a n/a $4,719
VGAC Changeout (assumes 1 changeout a year) 1 LS $5,000 $5,000
VGAC Vessel Rental 12 MO $610 $7,320

Repair and Maintenance 1 LS $1,000 $1,000

SVE System Rental 12 MO $1,700 $20,400
Utilities (Electric) 60 EA $28 $1,680

Total Cost

Vadose Zone - SVE System and Operation (Property A)
Estimated Vadose Zone Annual O&M Costs
O&M/Sampling/Reporting (two 4-week periods of intermittent operation) 1 LS $11,787 $11,787

Quantity Unit Unit Cost
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