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FEASIBILITY STUDY REPORT 
SITE 0153 

INDIANAPOLIS, INDIANA 
U.S. EPA ID NUMBER: INN000510936 

 
EXECUTIVE SUMMARY 

 
The Indiana Department of Environmental Management (IDEM) has prepared this Feasibility 
Study (FS) and follow-on documents {Remedial Investigation (RI) and Human Health and 
Ecological Risk Assessment (HHERA)} to support the de-proposal/de-listing of Site 0153 from 
the Superfund National Priority List (NPL). 
 

Citizens Water (Citizens) operates the public drinking water supply for the City of Indianapolis, 
Indiana. In 2013, Citizens notified IDEM that low levels of chlorinated volatile organic 
compounds (cVOCs) had been detected in the untreated groundwater ("raw”) at certain wells 
located within the Riverside and White River Wellfields (“the Wellfields”). In 2014, IDEM 
sampled and found low levels of cVOCs in five of the 17 water production wells. Detected 
cVOC concentrations in the raw water samples were below the maximum contaminant levels 
(MCLs) allowed by the United States Environmental Protection Agency (U.S. EPA) under the 
Safe Drinking Water Act (SDWA). 
 
U.S. EPA designated the area as “Site 0153” and proposed it for inclusion on the Superfund 
NPL. In response to public sentiment and updated information from Citizens, IDEM 
subsequently requested that U.S. EPA defer listing the Site on the Superfund NPL. On June 8, 
2017, U.S. EPA and IDEM entered into a Memorandum of Agreement (MOA) in which Site 
0153 was deferred to IDEM’s State Cleanup Program as a Superfund alternative. The MOA 
outlined an Alternative Plan for addressing contamination at Site 0153. As a part of the 
Alternative Plan, IDEM and Citizens committed to the following response actions to address 
detections of VOCs in the Wellfields and ensure protection of human health and the 
environment: 

• IDEM would conduct a comprehensive search for Potentially Responsible Parties to 
identify the potential sources of contamination identified in the wellfields.  

• IDEM would oversee investigations of the potential sources of contamination and 
manage identified sources of contamination through one of the various remediation 
programs at IDEM, to eliminate their VOC impact contributions to the Wellfields. 

• Citizens would remove production well WR-3 from service, install aeration equipment to 
reduce VOCs, and complete confirmatory sampling of post-treatment water before 
returning the well to service. 

• Citizens would complete the same response action (removal from service, installation of 
aeration equipment, and completion of confirmatory sampling prior to returning a well to 
service) if another production well exceeds a drinking water MCL in the future. 
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• Citizens would develop and implement a Groundwater Monitoring Plan and increase the 
frequency of sampling of production wells to quarterly for VOCs to monitor 
concentrations in the wellfields, provide a plan to address potential detections, and ensure 
continued safety of the drinking water.  

 

IDEM has since taken the lead to investigate the source of these low levels of cVOCs in 
groundwater and will oversee any necessary cleanup activities. Currently, the source(s) of the 
cVOCs detected in the Wellfields has not been identified. It is likely that a number of individual 
sources may be contributing to a commingled groundwater plume, which is impacting the 
Wellfields. In order to address the impacts to the Wellfields, IDEM is managing individual 
releases within Site 0153 through one of the various remediation programs at IDEM {e.g. SCP, 
Voluntary Remediation Program (VRP), Indiana Brownfields Program, etc.}.   
 
PRPs will be responsible for conducting their own site investigations and remediation, under 
directive from IDEM, to eliminate their cVOC impact contributions to the Wellfields. During 
this investigation, Citizens has continued to monitor cVOC levels within the production wells, 
while the IDEM has actively pursued identifying PRPs. 
 
Citizens has also completed substantial efforts since submitting its Alternative Plan in 2016.  
First and foremost, finished drinking water provided by Citizens to customers has always 
remained safe for consumption.  All historic and current finished drinking water provided by 
Citizens meets all Safe Drinking Water Act (SDWA) MCLs prior to distribution. As identified in 
the Alternative Plan, Citizens developed and implemented a Groundwater Monitoring Plan with 
an increased sampling of production wells from semi-annual to quarterly to monitor cVOC 
concentrations in the Wellfields. 
 
Citizens has always sampled treated finished drinking water to ensure results are below the MCL 
prior to distribution. IDEM and Citizens participated in a split-sampling event of active 
production wells in both Wellfields in February and March 2018.  Both IDEM and Citizens 
results of the split sampling event confirmed that all cVOC concentrations were below MCLs. 
 
As required by the Alternative Plan, Citizens shut down production well WR-3 in September 
2016 due to low level MCL exceedances of Trichloroethylene (TCE) in raw groundwater.1 As a 
presumptive interim measure, Citizens engineered and installed an aeration system for WR-3 
beginning in September 2019. Aeration system construction was completed in late January 2020. 
Citizens conducted aeration testing on WR-3 from February through April 2020 and WR-3 is 
now back in service.  Currently all raw water generated from production well WR-3, even before 

 

1 Prior to shutting down WR-3, TCE concentrations ranged from 4.43 to 8.18 micrograms per liter (µg/L). The MCL 
for TCE is 5.0 µg/L.  WR-3 was the only production well which exceeded an MCL. 
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it is aerated, is below MCLs, providing further evidence that cVOC concentrations in the 
Wellfields continue to decline. 
 
Aeration is a common-sense, “presumptive remedy” that has already been implemented at the 
Wellfields as an interim measure and shown to be effective.  Citizens proactively installed 
aeration at WR-3 prior to development of the FS.  Results of the pre and post aeration raw water 
indicates this presumptive remedy successfully reduces cVOC concentrations at the production 
well even before being mixed with other groundwater/surface water prior to treatment and 
distribution. There are currently no active production wells in the Wellfields with raw water 
cVOC concentrations above MCLs.  As such, IDEM has prepared this FS to identify, screen, and 
provide a detailed analysis of potential remedial alternatives that could be utilized in the future to 
address low-level cVOC impacts in the Wellfields. Specifically, this FS focuses on treating the 
groundwater at the extraction point in the Wellfields (i.e. at production wells that contain cVOCs 
over the MCL in the raw water). The FS documents the evaluation process and recommends a 
treatment alternative capable of reducing or eliminating cVOC concentrations from the 
production wells, if needed in the future. 
 
The EPA’s Guidance for Conducting Remedial Investigations/Feasibility Studies under 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
(EPA, 1988) was used during the development of this FS. 
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FEASIBILITY STUDY REPORT 
SITE 0153 

INDIANAPOLIS, INDIANA 
U.S. EPA ID NUMBER: INN000510936 

 
1.0 INTRODUCTION 

 

The 0153/Riverside Groundwater Contamination Site (“Site 0153” or “Site”) is located in 
Indianapolis, Marion County, Indiana and consists of an area of impacted groundwater in 
vicinity of the Riverside and White River Municipal Wellfields (the Wellfields). The Wellfields 
are owned and operated by Citizens Water (Citizens). Low levels of chlorinated volatile organic 
compounds (cVOCs) have been detected in untreated (“raw”) groundwater samples collected 
from certain water production wells. Treated (finished) water and the drinking water provided to 
customers by Citizens has met and continues to meet all requirements of the Safe Drinking 
Water Act (SDWA). 
 
In order to address the impacts to the Wellfields, the Indiana Department of Environmental 
Management (IDEM) is managing potential individual sources within Site 0153 through one of 
the various State remediation programs. The IDEM initially identified 89 potential sources of 
cVOC impacts within a five-year time of groundwater travel to the Wellfields2; however, a 
definitive source(s) of cVOCs impacting the Wellfields has not been identified to-date. It is 
likely that a number of individual sources may be contributing to a commingled groundwater 
plume, which are together, impacting the Wellfields. Individual Potentially Responsible Parties 
(PRPs) have been and will be responsible for conducting their own site investigations and 
remediation, under directive from the IDEM, to eliminate their cVOC impact contributions to the 
two Wellfields. During this investigation, Citizens has continued to monitor cVOC levels within 
the production wells, while the IDEM has actively pursued identifying PRPs within the boundary 
of Site 0153, narrowed the list of PRPs, and provided oversight to PRPs currently managed 
within a remediation program at the IDEM. Therefore, current and future PRP sites contributing 
cVOC impacts to the Wellfields are not the focus of the Site 0153 Feasibility Study (FS). 
 
The focus of the Site 0153 FS is the identification, screening, and detailed analysis of potential 
remedial alternatives to address raw untreated groundwater being pumped from the Riverside 
and White River Wellfields, if needed, prior to the distribution of drinking water to customers.  
The Wellfields are located within Site 0153 and are the focus of this FS. Citizens is responsible 
for operation of the Wellfields and the supply of drinking water to customers in Indianapolis. 
The following FS documents this process and suggests a treatment alternative capable of 
reducing or eliminating cVOC concentrations from the production wells. If future treatment of 

 

2 The five-year time of groundwater travel to the two well fields is the boundary of Site 0153 as established by the 
U.S. EPA. 
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production water is necessary, re-evaluation may be warranted based on newly available 
technologies. Citizens will communicate to IDEM the chosen remedial technologies required to 
address impacts associated with production wells located within the Wellfields in the future, if 
necessary. 
 

 Report Purpose and Organization 
In accordance with the Memorandum of Agreement between United States Environmental 

Protection Agency, Region 5 and the Indiana Department of Environmental Management for the 

0153/Riverside Groundwater Contamination Site, Indianapolis, Indiana (MOA) (IDEM/U.S. 
EPA, 2017), the IDEM has completed this FS for Site 0153 in Indianapolis, Marion County, 
Indiana. The United States Environmental Protection Agency (U.S. EPA) is no longer 
considering Site 0153 for inclusion on the National Priorities List (NPL) and is allowing the 
IDEM to ensure necessary investigations and response actions are completed at the Site under 
the IDEM’s State Cleanup Program (SCP) {or similar program e.g. Voluntary Remediation 
Program (VRP)}. As indicated in the MOA, IDEM response actions for the Site must be 
substantially similar to that of the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) and the National Contingency Plan (NCP). The FS has been 
conducted in a manner necessary to meet the requirements of a “CERCLA-protective cleanup” 
(IDEM/U.S. EPA, 2017). A copy of the MOA is provided as Appendix A.  
 
This FS describes the development and evaluation of groundwater treatment alternatives, if 
needed, for treatment of raw groundwater produced from the Wellfields. The selected treatment 
alternative will reduce or eliminate unacceptable risks to human health at the production 
wellheads from exposure to cVOC-impacted groundwater. The FS was conducted based on 
information presented in the Remedial Investigation (RI) Report (IDEM, July 2020), the 
determination of risk documented in the Human Health and Ecological Risk Assessment 
(HHERA) (IDEM, July 2020), and Cost Estimates developed as part of this effort. Alternatives 
identification and screening retained for detailed analysis have been performed, as applicable, 
using the presumptive remedy approach as directed by the United States Environmental 
Protection Agency (EPA)3 as described in their document entitled Rules of Thumb for Superfund 

Remedy Selection dated August 1997. The EPA’s 1988 Guidance for Conducting Remedial 

Investigations/Feasibility Studies under CERCLA was also used during the development of this 
report. The report is divided into the following five sections: 
 

• Section 1.0 Introduction – This section presents the FS purpose and organization and 
provides an overview of available background information, including a description and 
history of the site, site geologic and hydrogeologic conditions, the nature and extent of 

 

3 https://www.epa.gov/superfund/key-principles-superfund-remedy-selection 
 

https://www.epa.gov/superfund/key-principles-superfund-remedy-selection
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contamination, presents a conceptual site model (CSM), and a summary of human health 
and ecological risks.  

 
• Section 2.0 Applicability and Review of Remedy Technologies – This section 

summarizes the potential applicable or relevant and appropriate requirements (ARARs) 
and presents the remedial action objectives (RAO’s) and remediation goals for the 
production wells located within the Wellfields. 

 
• Section 3.0 Development of Alternatives – This section identifies and describes 

remedial alternatives that could be used to treat the cVOC impacts in the raw 
groundwater from the production wells, and compares the alternatives based on 
effectiveness, implementability, and cost.   

 
• Section 4.0 Detailed Analysis of Alternatives – This section provides a detailed analysis 

of the remedial alternatives. Each alternative is evaluated based on its overall protection 
of human health and the environment, compliance with ARARs, long-term effectiveness, 
reduction of toxicity, mobility or volume, short-term effectiveness, implementability, and 
cost. This section also recommends a remedial alternative to treat the cVOC impacts in 
the raw groundwater from the production wells and describes any monitoring and 
contingency plans necessary to implement the selected remedial alternative. 

 
• Section 5.0 References – This section identifies references cited in this FS Report. 

 
 Site Background 

 
 Site Description 

The Site, for purposes of this FS, consists of the Riverside and White River Wellfields, located in 
Indianapolis, Indiana. The two Wellfields are owned and operated by Citizens Water (Citizens) 
and are used to supply drinking water to portions of the City of Indianapolis. The Site is 
relatively flat and is located in Indianapolis, Marion County, Indiana and is depicted on Figure 
1. In addition to the Wellfields, Site 0153 contains a mix of residential, commercial, industrial, 
and recreational properties. Major water bodies within the Site include the White River, Fall 
Creek, and the Indianapolis Water Company Canal.   
 
INFORMATION REDACTED DUE TO CLAIM OF CONFIDENTIALITY – 
CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 
PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION  
 
INFORMATION REDACTED DUE TO CLAIM OF CONFIDENTIALITY – 
CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 
PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION  
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Each wellfield contains a series of production wells set or screened in the underlying 
unconsolidated sand and gravel materials or the deeper bedrock. As of July 2020, raw untreated 
groundwater is collected from 16 active production wells4 within the Wellfields. Raw production 
well analytical results have been included as Table 1.  The raw groundwater recovered from the 
production wells is pumped to the WRTP located in the White River Wellfield area for mixing 
and treatment prior to distribution. Finished water analytical results have been included as Table 
2. The water is treated using typical water treatment efforts including filtration, chlorination (as a 
disinfectant), fluorination, and additions of small amounts of ammonia (to aid in minimizing by-
products during the disinfection process).  
 
Based on annual averages, the drinking water distributed from the White River Treatment Plant 
is a mixed water supply composed of approximately 89% raw surface water and approximately 
11% raw groundwater. INFORMATION REDACTED DUE TO CLAIM OF 
CONFIDENTIALITY – CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE 
FOR REASONS OF PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS 
INFORMATION. Raw groundwater from the Wellfields is always mixed with raw surface 
water (or “finished” water reserves) to produce the “finished” drinking water supplied to 
customers. 
 

 Site History 
Citizens operates the public drinking water supply for the City of Indianapolis, Indiana. As part 
of its drinking water operations, Citizens mixes groundwater from its Wellfields with surface 
water from the Indianapolis Central Canal. The mixed water is then treated and filtered 
“finished”. This “finished” drinking water is then distributed to customers. To ensure the safety 
of the drinking water, Citizens routinely samples the “finished” water for over 300 constituents, 
including cVOCs.  In addition, Citizens has routinely collected and analyzed untreated 
groundwater samples from individual production wells.  
 

On February 20, 2013, IDEM staff received notice from Citizens that cVOCs were being 
detected in the “raw” groundwater prior to treatment at the Riverside Municipal Wellfield. 
Citizens was concerned that the increasing levels of vinyl chloride (VC) in production well RS-
29 were approaching the Maximum Contaminant Level (MCL), which is the drinking water 
standard established by the U.S. EPA pursuant to the SDWA. Citizens expressed concern that the 
increasing VC levels might adversely impact the use of the well to supply drinking water to 
residents in Indianapolis. The Riverside Wellfield lies adjacent to the White River Wellfield. 
Both Wellfields have been impacted by cVOCs migrating to their respective production wells.  

 

4 Active Riverside Wellfield production wells include RS-7, RS-8, RS-9, RS-17, RS-18, RS-19, RS-22, RS-26, RS-
29, RS-A, RS-B and RS-D. Active White River Wellfield production wells include WR-3, WR-7, WR-8 and WR-9. 
WR-3 was removed from service and reactivated following installation of aeration system. 
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As part of the Superfund site assessment process and under a Cooperative Agreement with the 
U.S. EPA, the IDEM prepared a Preliminary Assessment Report (PA Report), dated November 
1, 2013 and a Site Inspection Report (SI Report), dated October 23, 2014. A copy of the PA 
Report and the SI Report are provided in Appendix B and Appendix C, respectively. 
(APPENDICES REDACTED DUE TO CLAIM OF CONFIDENTIALITY – 
CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 
PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION). Using data 
collected during the SI, a Hazard Ranking System (HRS) documentation record was submitted to 
U.S. EPA determining that the Site qualified for inclusion on the NPL.   
 
In a letter dated August 13, 2015, IDEM’s former Commissioner, Thomas Easterly, requested 
inclusion of the Site on the NPL of hazardous waste sites. In April 2016, U.S. EPA published a 
Proposed Rule in the Federal Register, proposing to include Site 0153 on the U.S. EPA’s NPL. 
The IDEM, responsive to public requests, subsequently determined that it would be in the best 
interests of the State and the City of Indianapolis to address the Site in the IDEM’s SCP rather 
than via the federal Superfund Process. During 2016, IDEM officials, the Governor’s Office, the 
Mayor’s office, Citizens, and members of the general public requested in letters, meetings, and 
formal comments on U.S. EPA’s proposed rule that U.S. EPA should not list the Site on the 
NPL, and instead allow IDEM to manage the investigation and remedial actions of Site 0153 
pursuant to a state-lead “Alternative Plan.” In a letter dated August 18, 2016, the IDEM’s former 
Commissioner, Carol Comer, formally withdrew support for and rescinded IDEM’s August 2015 
request to include the Site 0153 on the NPL. 
 

After receipt of public comments opposed to listing the Site on the NPL, U.S. EPA began 
discussions with IDEM in October 2016 to identify the criteria that IDEM would need to satisfy 
in order for U.S. EPA to consider allowing IDEM to manage Site 0153 in lieu of U.S. EPA. 
These discussions resulted in the execution of the Site 0153 MOA on June 8, 2017.  The MOA 
specifies the expectations and obligations of each agency regarding Site 0153 and memorializes 
the agreements necessary to ensure that the response actions undertaken at Site 0153 achieve a 
“CERCLA-protective cleanup”. 
 
In accordance with the Alternative Plan included in the MOA, production well WR-3 was shut 
down in 2016 due to trichloroethylene (TCE) concentrations that exceeded the MCL.  Citizens 
subsequently installed an aeration system on production well WR-3 beginning in September 
2019 with construction completion in late January 2020.  Citizens conducted testing efforts on 
WR-3 from February through April 2020.  WR-3 is currently back in service and all “raw” water 
generated from the production well is below MCLs. WR-3 pre- and post-aeration water 
analytical results have been included as Table 3. 
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 Surrounding Land Use 
The Site lies within the City of Indianapolis on land zoned central business zone, regional 
center/wellfield protection, and heavy industrial (City of Indianapolis, 2019); see Figure 1. It is 
surrounded to the north by commercial property, to the east by commercial and special use areas, 
to the south by hospitals, parks, and universities, and to the west by the White River. The 
population of Indianapolis is approximately 867,125 as of 2018 (U.S. Census Bureau, 2019).  
 

 Physical Characteristics 
 Surface Features 

Site 0153 is located within the New Castle Till Plains and Drainageways physiographic province, 
an area of low relief crossed by many major tunnel-valleys that covers the northeastern 
headwater area of the West Fork White River Basin (Franzmeier, 2004). 
 
These till plains have low to moderately flat topography stretching approximately 12,000 square 
miles (mi2) and have developed on relatively thick Pleistocene glacial drift deposits. These plains 
are characterized by slightly modified ground moraines and poorly developed end moraines 
formed during the Wisconsinan glaciation (Franzmeier, 2004). 
 

 Surficial Geology 
The majority of Site 0153 (over 83%) consists or urban land variants of the Fox and Genesee soil 
series where public works and structures make identification of native soils infeasible and 
Udorthents, where the original soil has been cut away and replaced with non-native fill material. 
The Fox and the Genesee series are composed of well drained soils with 0 to 2 percent slopes. 
The Fox series is derived from loamy outwash over sandy gravel outwash, while the Genesee is 
derived from loamy alluvium. 
 

 Unconsolidated Geology 
The unconsolidated soils of the White River basin are composed of fine-grained deposits of the 
Trafalgar formation, which were deposited during multiple glacial advances during the 
Pleistocene Epoch. Glacial sediments, including sand and gravel from each of the advances, 
filled pre-glacial stream valleys and created buried bedrock valleys.  The northern half of the 
White River basin is covered by thick ground moraine (loamy tills interbedded with layers of 
stratified sand and gravel), while the outwash that was transported south filled in many of the 
large stream valleys (Fenelon, 1994). In the vicinity of Site 0153, the estimated thickness of the 
unconsolidated deposits is approximately 75 to 95 feet (ft.) and consists of fine-grained glacial 
till (silt and clay) with interbedded layers of sand and gravel.  Two distinct sand and gravel 
layers are found in Site 0153.  The Upper Sand and Gravel unit begins at approximately 10 ft. 
below grade (ft. bg) and extends to approximately 45 ft. bg.  The Lower Sand and Gravel unit 
begins at approximately 55 ft. bg and extends to bedrock (75-95 ft. bg).  In most areas, a clay 
layer separates the upper and lower sand and gravel zones. 
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 Bedrock Geology 
According to the Bedrock Geologic Map of Indiana (Gray, Ault, & Keller, 1987), the bedrock in 
Marion County is located between two regional structural features (Cincinnati Arch to the 
northeast and Illinois Basin to the southwest). Bedrock in the area dips slightly to the southwest 
and consists primarily of Devonian-age limestone and dolomite of the Muscatatuck Group. The 
Muscatatuck Group can be up to 250 ft. thick but is approximately 50 to 60 ft. thick in the 
vicinity of Site 0153.   
 

 Surface-water Hydrology 
Site 0153 is located in the White River basin, which encompasses over 5,600 (mi2) in 27 counties 
within Indiana and spans nearly the entire width of south-central Indiana (Fenelon, 1994). 
Marion County is located in the northern portion of this basin, with Fall Creek and Eagle Creek 
being the largest tributaries. Fall Creek flows through Site 0153 and is one of the major 
tributaries in the basin with a drainage area of greater than 300 (mi2) (Fenelon, 1994). Fall Creek 
drains into White River just southwest of Site 0153. 
 
INFORMATION REDACTED DUE TO CLAIM OF CONFIDENTIALITY – 
CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 
PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION.  
 

 Hydrogeology 
 

1.3.6.1 Unconsolidated Aquifers 
Four distinct unconsolidated aquifer systems and subsystems are present in proximity of Site 
0153. The New Castle/Tipton Till Aquifer System, the New Castle/Tipton Till Aquifer 
Subsystem, the New Castle/Tipton Till Complex Aquifer System, and the White River and 
Tributaries Outwash Aquifer System (Indiana Department of Natural Resources, 2011). Site 
0153 lies within the White River and Tributaries Outwash Aquifer System (Indiana Department 
of Natural Resources, 2011). 
 
At Site 0153, an Upper Sand and Gravel unit and a Lower Sand and Gravel Unit have been 
identified. The upper unit begins at approximately 10 ft. bg. and extends to approximately 45 ft. 
bg. The lower unit begins at approximately 55 ft. bg. and extends to bedrock (75-95 ft. bg.).  In 
most areas, a clay layer separates the upper and lower units and acts as a barrier to minimize the 
migration of groundwater from the upper unit to the lower unit.  
 
As of 2020, the Riverside Wellfield, consisting of 12 groundwater production wells, has three 
wells screened in the Lower Sand and Gravel unit. The three Riverside Wellfield production 
wells screened in the Lower Sand and Gravel unit produce, on average, between 200 and 900 
gallons per minute (gpm). The White River Wellfield is comprised of four groundwater 
production wells. Each well is screened within the Lower Sand and Gravel unit and produces, on 



 

8 

average, between 300 and 750 gpm. In order to maintain a sustainable yield from the aquifer, the 
Wellfields groundwater production wells are cycled to provide groundwater to the WRTP. 
 
According to the Potentiometric Surface Map of the Unconsolidated Aquifers of Marion County, 
Indiana (Indiana Department of Natural Resources, 2012), the regional groundwater flow is 
towards the White River, with flow on the western side of the county to the east/southeast and 
flow on the eastern side of the county to the west/southwest. At Site 0153 groundwater flow is 
generally radial toward the production wells operating in the two Wellfields.  Depending on the 
time of year and the volume of water being extracted by the Wellfields, water for the Wellfields 
may be drawn from both the White River and Fall Creek, creating localized losing reaches for 
both streams. 
 

1.3.6.2 Bedrock Aquifers 
Three distinct bedrock aquifer systems are present within Marion County. The Borden Group 
Aquifer System, the New Albany Shale Aquifer System, and the Silurian and Devonian 
Carbonates Aquifer System. Site 0153 lies within the Silurian and Devonian aquifer which is 
comprised of limestone and dolostone of the Muscatatuck Group and similar underlying Silurian 
carbonates. Capable of supporting the needs of domestic and high-capacity users in the area, 
yields from the carbonate aquifer range from 10 to 1,200 gpm with static water levels ranging 
from flowing surface outcrops to 227 ft below surface. Wells in this aquifer system penetrate up 
to 400 ft. into the carbonate bedrock with depths ranging from 30 to 485 ft. Typically overlain by 
thick clay deposits, this system is at low risk to contamination from surface sources.  However, 
in areas where the system is overlain by unconsolidated deposits composed of primarily sand and 
gravel outwash materials, risk to contamination is considered high (Indiana Department of 
Natural Resources, 2011). Nine Riverside Wellfield production wells withdraw groundwater 
from the bedrock aquifer and produce, on average, between 200 to 900 gpm. 
 

 Site Ecology 
Ecologically susceptible areas are locations that merit consideration of potential effects on non-
human receptors. Because endangered, threated, and/or rare (ETR) species may reside in 
underground cave systems, karst terrain is also considered an ecologically susceptible area along 
with surface waters, wetlands, riparian areas, parks, preserves, and other protected habitats. The 
locations of national parks, forests, and wildlife refuges, state parks, nature preserves, and other 
protected areas were evaluated as part of this document. No national parks, forests, and wildlife 
refuges are located in Marion County. However, three state parks are located in Marion County: 
Fort Harrison State Park, Eagle Creek State Park, and White River State Park. White River State 
Park, which includes the Indianapolis Zoo and White River Gardens, is located within Site 0153. 
 
A review of state and federally listed ETR species and critical habitats revealed 60 reported ETR 
species and eight high quality natural communities documented within Marion County, Indiana 
(Indiana Department of Natural Resources, 2019). According to the United States Fish and 
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Wildlife Service (U.S. FWS), the only federally-listed endangered species within Marion County 
are: the Bald Eagle, which prefer to breed and winter in forested areas adjacent to large bodies of 
water5; the Indiana Bat and Northern Long-Eared Bat, which prefer caves/mines for hibernation 
and small stream corridors and woods for breeding and foraging habitats; and, the Rusty Patched 
Bumble Bee, which prefers grasslands and undisturbed soil for nesting and hibernating. 
Additional ecological information including Marion County ETR search results and Wetlands 
Map are provided in Appendix D. 
 

 Remedial Investigation Summary 
IDEM prepared the RI Report to evaluate and characterize Site 0153 conditions. IDEM is 
managing characterization and cleanup of potential sources within the area of Site 0153 under 
individual state remediation programs. The purpose of the RI Report is to characterize Site 0153 
conditions, summarize investigations of discrete PRP sites, discuss the fate and transport of 
chemicals affecting the Wellfields, evaluate the nature and extent of groundwater impacts within 
the Wellfields, and summarize risk to human health and the environment. 
 
As noted in the RI report, IDEM has actively pursued the identification of PRPs, narrowed the 
list of PRPs, and provided oversight to PRPs currently managed within a state remediation 
program.  The IDEM PRP search included the following efforts: 

• Conducted records review for every commercial/industrial property located within the 
Site 0153 5-year time of travel boundary (i.e. the Records Investigation Area). This 
review identified over 3,900 properties, most of which had no environmental issues (i.e. 
no history of a documented release, cVOC usage, or cVOC related waste generation). 

• Submitted Request for Information (RFI) letters to all properties that warranted further 
investigation that weren’t currently in an IDEM remediation program. To date, the IDEM 
has sent approximately 140 RFI letters to current/historic owners and operators of a total 
of 103 properties. All properties that received an RFI letter are depicted on Figure 2.   

• Utilized RFI response information to determine next steps for each PRP, including (if 
warranted) submittal of a Notice of Liability (NOL) letter to trigger liability of the 
recipients. The NOL requires each PRP to confirm the potential for release or spill of 
chemicals, and requires completion of an investigation and cleanup, if necessary. All 
properties that received a NOL letter are depicted on Figure 3. 

 
To date, IDEM has sent 25 NOL letters.  Seventeen sites are actively investigating contamination 
and 8 have received a No Further Action or similar closure letters.  Multiple facilities in the 
Records Investigation Area were already enrolled in an IDEM remediation program. Facilities 
with known releases in the Records Investigation Area were also evaluated to determine Site 

 

5 Despite this preference, there are multiple known Bald Eagle nests documented within Marion County, including 
several within the central portion of the county along the White River. 
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0153 PRP status.  To further refine its approach to identified PRPs, IDEM developed a priority 
ranking/classification system that included the following distinctions: 

• High Priority - sites with significant contamination (or suspected of having significant 
contamination) in close proximity to the Wellfields. 

• Medium Priority - sites with significant contamination (or suspected of having significant 
contamination) within Site 0153 but located further from any production wells than high 
priority facilities. 

• Data Gap – sites where additional information is needed to determine if a NOL Letter is 
appropriate or if IDEM needs to complete an investigation to determine if contamination 
is present. 

• Background Relevance – sites that IDEM has ruled out as potential sources of cVOC 
impacts to the Wellfields. 

 
All of the high and medium priority PRPs are currently enrolled in one of the state remediation 
programs and are at various stages of the investigation/remediation process.  
 
Additional key components and conclusions identified in the RI Report include the following: 

• cVOCs have been non-detect in finished drinking water. Refer to Table 2 for finished 
water analytical results. 

• Given that a discrete source(s) of cVOCs has not been identified, and that groundwater is 
the only impacted medium in the Wellfields, groundwater transport of cVOCs from off-
Site sources into the Wellfields is the only credible mechanism capable of producing the 
impacts observed in production wells. 

• IDEM’s continued oversight of investigations of the potential sources of contamination 
and management of identified sources through one of the various state remediation 
programs will continue to reduce cVOC contributions to the Wellfields. 

• Citizens has completed several Alternative Plan requirements to ensure safe drinking 
water including: 

o Removed WR-3 from service, installed aeration equipment, and completed 
confirmatory sampling of post-treatment water before returning the well to 
service; and 

o Developed and implemented a Groundwater Monitoring Plan with an increased 
frequency of production wells sampling to monitor concentrations in the 
wellfields.   

• Although low-levels of cVOCs have been detected in raw groundwater collected from 
some production wells, finished drinking water provided to customers by Citizens is safe. 
All drinking water provided to customers has met and continues to meet all requirements 
of the SDWA. Furthermore, cVOC concentrations observed in the Wellfields continue to 
decline. Refer to Table 1 for raw production well analytical results. 
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Although not all investigation and remediation of discrete PRP sites are complete, IDEM 
believes that adequate information is available to rely on for decision making purposes as it 
pertains to the overall protection of the Wellfields and safety of drinking water supply. IDEM 
will continue to pursue PRPs, as necessary and appropriate, to limit future potential cVOC 
contributions to Wellfields.  Citizens will continue to monitor groundwater, remove production 
wells above an MCL from service, and install treatment (e.g. aeration or similar), as needed, 
prior to returning to service.  As always, Citizens will continue to ensure that finished drinking 
water complies with all SDWA requirements prior to distribution.  Refer to the RI Report 
submitted under separate cover for more detailed information. 
 

 Summary of Human Health and Ecological Risk Assessment 
IDEM prepared the HHERA to provide a qualitative assessment and, where appropriate, 
quantitative analyses, in a conservative manner, of the potential for adverse health effects from 
exposure to constituents in environmental media associated with the Wellfields. The HHERA is 
designed to provide a sound basis for current and future risk management decisions. The purpose 
of the HHERA is to characterize, assess, and summarize risks to human health and the 
environment associated with the groundwater produced from the Wellfields. To that end, the 
HHERA focused on the Wellfields and does not focus on individual PRP sites in the immediate 
or surrounding area. Risk Assessment at individual sites within Site 0153 boundaries, if required, 
will be conducted separately under IDEM programs. 
 
Key components and conclusions identified in the HHERA include the following: 

• Current and historic finished drinking water results are below MCLs, so further risk 
evaluation of finished drinking water is not warranted or necessary. Refer to Table 2 for 
finished water analytical results. 

• Site 0153 was proposed for the NPL based on groundwater detections of cVOCs in 
production wells. All evidence developed to date supports the conclusion that these 
detections are associated with disparate historic releases from off-Site properties in the 
surrounding area.  

o The HHERA focuses on cVOCs associated with chlorinated solvents traditionally 
utilized in dry cleaning, industrial, and manufacturing activities including 
tetrachloroethene (PCE), TCE, and 1,1,1-trichloroethane (1,1,1-TCA), as well as 
the respective degradation by-products. 

• Chemicals of Potential Concern (COPCs) for risk assessing purposes were developed 
utilizing production well analytical results collected from the Wellfields since 2004.   
Refer to Table 1 for raw production well analytical results. 

o This data set provided 486 data points from the Riverside Wellfield and 150 data 
points from the White River Wellfield for consideration.   

o COPCs utilized in the HHERA include: TCE, cis-1,2-Dichloroethene (cis-1,2-
DCE), and Vinyl chloride (VC).  
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• An exposure assessment was completed to determine potential exposure pathways, 
potential future receptors that could be exposed to Wellfield COPCs, and potential 
exposure routes. The HHERA focused on the public water supply and calculated risk 
based on the following:  

o Residential (Adult and Child) receptors, and  
o Potential dermal and ingestion exposure routes. 

• Operating data, including standard mixing of groundwater and surface water prior to 
treatment, from 2004 – 2019 were incorporated into the risk calculation to provide 
accuracy. 

• The U.S. EPA Regional Screening Level (RSL) calculator was utilized to determine both 
carcinogenic risk and non-carcinogenic hazard index for COPCs in the combined, 
blended Wellfield/Surface Water output.   

• HHERA Risk Characterization identified results well within U.S. EPA-acceptable levels 
(i.e. no unacceptable risk). Results of the HHERA include: 

o Total calculated Carcinogenic Risk of 4.22x10-6. U.S. EPA considers theoretical 
excess lifetime cancer risks in the range of 1x10-6 to 1x10-4 to be acceptable under 
CERCLA.  

o Total calculated Non-Carcinogenic Hazard Index of 0.0250. U.S. EPA considers 
any Hazard Index of <1.0 acceptable under CERCLA.  

 
As indicated by the results of the HHERA, it is apparent that Citizens can and has safely 
operated the Wellfields in a manner that protects human health and the environment even though 
all PRP investigations and remediation efforts are not complete. Ongoing declining cVOC 
concentrations observed in the Wellfields support the conclusion that PRP 
investigation/remediation efforts conducted to date are already showing a beneficial reduction of 
cVOC contributions to raw water. Furthermore, IDEM can rely on Citizens operations to ensure 
that water supply remains safe for public use. Refer to the HHERA submitted under separate 
cover for more detailed information. 

 
 Conceptual Site Model 

A CSM was developed for the area surrounding the Wellfields to provide information on how 
groundwater and cVOC impacts move from surrounding areas to the production wells. The CSM 
also illustrates how the hydrological cycle interacts with the local geology to allow cVOC 
impacts to interact with exposure pathways (soil, groundwater, and vapor intrusion). Finally, the 
CSM presents how the complete exposure pathways will be controlled through either an IDEM 
remediation program or through the Site 0153 Alternative Plan detailed in the MOA for the 
production wells at the two Wellfields. The treatment of raw groundwater from production wells 
discussed as part of the Site 0153 Alternative Plan is the focus of the FS. The CSM for the Site is 
depicted graphically on Figure 4.   
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Groundwater at the Site originates as precipitation falling onto the ground surface and then either 
infiltrates into the subsurface or runs off to surface waters such as the White River or Fall Creek. 
Following infiltration, the groundwater flows from areas of higher hydraulic head to areas of 
lower hydraulic head. That results in groundwater flow towards the White River or Fall Creek 
within the unconsolidated aquifer.  In addition to moving horizontally, groundwater will also 
move vertically based on hydraulic head differences between subsurface materials and between 
the unconsolidated and bedrock aquifers. Upon reaching the bedrock, groundwater flows through 
solution openings in the limestone in a general southwesterly regional flow pattern (Grove 2012).  
 
Pumping from production wells in the two Wellfields intersect a portion of the groundwater that 
would normally discharge to the White River and Fall Creek or in regional flow pattern for the 
bedrock. The pumping in the production wells induce capture zones and draws in groundwater 
from the aquifers in all directions towards the wells.  In addition to intersecting groundwater 
flowing to the river and creek, production wells located near these surface water bodies in the 
unconsolidated aquifers and may induce recharge from the surface water to the aquifer. 
 
Upon release of cVOCs at unknown locations onto or into the soil, the contaminants mix with 
the infiltrating groundwater. Eventually the cVOC impact may enter both the unconsolidated and 
bedrock aquifers based upon the hydraulic and physical characteristics of the aquifers, as 
discussed previously. The magnitude of the resulting cVOC groundwater impacts are the result 
of the volume and the duration of the cVOCs released. The cVOC release can manifest as either 
a dissolved plume or if sufficient mass is released a dense non-aqueous phase liquid (DNAPL)6. 
A DNAPL release can result in long-term release of a dissolved groundwater plume from the top 
of a confining layer or the bottom of an aquifer. Ultimately, the cVOC-impacted groundwater 
mixes with other non-contaminated groundwater within the production well capture zones 
resulting in detected cVOC concentrations within the production wells. Currently, investigations 
to define the nature and extent of cVOC impacts in vicinity of the Wellfields are on-going, thus, 
both the future concentration and the time over which the production wells will experience 
continued cVOC input are unknown. 
 

 Previous Response Action 
In accordance with the Alternative Plan included in the MOA, production well WR-3 was shut 
down in 2016 due to TCE concentrations that exceeded the MCL. Citizens subsequently installed 
an aeration system on production well WR-3 beginning in September 2019 with construction 
completion in late January 2020. Citizens conducted testing efforts on WR-3 from March 

 

6 In addition to causing groundwater impacts detected in the production wells, the released cVOCs may also cause 
vapor intrusion issues into occupied spaces if the cVOCs are released in sufficient concentrations. Current cVOC 
concentrations in the Wellfields are not expected to result in vapor intrusion issues in structures above the wellfields. 
Potential vapor intrusion issues for off-site structures are being handled by IDEM under separate remediation programs 
and are not the focus of this FS. 
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through April 2020. Production well WR-3 is currently back in service and all raw water 
generated from the production well is below MCLs.  WR-3 pre- and post-aeration water 
analytical results have been included as Table 3. Consistent with Citizens Groundwater 
Monitoring plan, WR-3 will continue to be sampled on a quarterly basis along with all other 
active production wells. 
 

2.0 DEVELOPMENT AND APPLICATION OF REMEDIATION GOALS 

This section presents the applicable or relevant and appropriate requirements (ARARs), remedial 
action objectives (RAOs), and the remediation goals (RGs) for the Wellfields. ARARs are 
requirements that must be met or should be considered as part of the remediation. The RAOs are 
a general description of the expected accomplishment of the remediation. The RAOs provide the 
basis for developing numerical remediation goals, which are used to identify the technologies 
needed to achieve the RAOs. The RGs are the numerical goals that must be met by the 
remediation. 
 

 Potentially Applicable or Relevant and Appropriate Requirements 
The MOA states on page 4, “IDEM will ensure that any remedy selected at the Site will comply 
with all applicable or relevant and appropriate federal requirements and any more stringent 
applicable or relevant and appropriate State requirements to the maximum extent practicable 
under IDEM’s State authorities” (MOA, June 8, 2017). This requirement is echoed in Section 
121(d) of CERCLA (42 USC Chapter 103) that requires remedial alternatives attain ARARs. 
ARARs are federal and state laws that promulgate regulations, standards, criteria, or limitations. 
Under CERCLA, a requirement may be either “applicable” or “relevant and appropriate,” but not 
both. Section 300.5 of the NCP defines applicable, relevant and appropriate, and to-be-
considered (TBC) criteria as follows: 
 

• Applicable requirements means those cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under federal environmental or 
state environmental or facility siting laws that specifically address a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA 
site. Only those state standards that are identified by a state in a timely manner and that are 
more stringent than federal requirements may be applicable.  
 
• Relevant and appropriate requirements means those cleanup standards, standards of control, 
and other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that, while not “applicable” to a 
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance 
at a CERCLA site, address problems or situations sufficiently similar to those encountered at 
the CERCLA site that their use is well suited to the particular site. Only those state standards 
that are identified in a timely manner and are more stringent than federal requirements may be 
relevant and appropriate.  
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• TBC criteria are advisories, criteria, or guidance developed by U.S. EPA, other federal 
agencies, or states that may be useful in developing CERCLA remedies. They are neither 
promulgated nor enforceable; however, they may be useful for determining protectiveness or 
how a remedial action could be performed.  
A qualified State ARAR requirement under CERCLA and the NCP must be (1) a standard, 
requirement, criterion, or limitation under a State environmental or facility citing law; (2) 
promulgated; (3) substantive; (4) more stringent than the federal requirement; (5) identified 
by the State in a timely manner; and (6) consistently applied. 

 
“On-site” CERCLA response actions must comply with the substantive but not the 
administrative requirements of environmental laws and regulations. Substantive requirements are 
those pertaining directly to actions or conditions in the environment.  Administrative 
requirements, such as obtaining a permit for treatment system installation, would not be 
applicable if the Site was being administered by the U.S. EPA as a CERCLA action. However, 
since Site 0153 is being administered at the state level by the IDEM and the City of Indianapolis, 
and not as a specific CERCLA action, the remedial alternatives presented in this FS are 
evaluated based on whether they can meet both substantive and administrative requirements.  
 
ARARs are grouped into three types: chemical-specific, action-specific, and location-specific. 
Tables 4 through 6  provide the chemical-specific, action-specific, and location-specific ARARs 
and TBCs that may apply to remedial actions for the Wellfields. 
 

Chemical-specific ARARs are health- or risk-based numerical values or methodologies used to 
determine acceptable concentrations of chemicals. For example, a chemical-specific ARAR 
would be a MCL that establishes a safe drinking water level. Table 4 lists the preliminary 
chemical-specific ARARs for the Wellfields. 
 
Action-specific ARARs regulate technology or activities involving specific substances. Table 5 
lists the preliminary action-specific ARARs identified for the Wellfields. 
 
Location-specific ARARs are requirements that restrict actions or contaminant concentration in 
certain environmentally sensitive areas. Location-specific ARARs, for example, would be State 
and federal laws and regulations that protect floodplains, wetlands, and locations where 
endangered species or cultural resources are present. Preliminary location-specific ARARs for 
the Wellfields are provided in Table 6. 
 

 Chemical Specific ARARS and TBCs 
Potential chemical-specific ARARs for Wellfields were identified based on the cVOCs identified 
in groundwater in vicinity of the Wellfields. Potential chemical-specific ARARs criteria for 
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Wellfields drinking water include the Federal SDWA Primary Drinking Water Standards. 
Potential chemical-specific ARARs and TBC criteria are discussed in the following sections. 
 

2.1.1.1 Safe Drinking Water Act Primary Drinking Water Standards 
The federal SDWA established primary drinking water standards as MCLs to protect the quality 
of drinking water in the public water supply. The MCLs are enforceable standards and are the 
maximum concentrations of contaminants allowable in the drinking water for public 
consumption. Because the remedial alternatives evaluated in this FS are for the treatment of 
groundwater, MCLs are considered applicable. 
 

2.1.1.2 Safe Drinking Water Act Maximum Contaminant Level Goals 
The federal SDWA MCLGs are non-enforceable health goals for potable water quality.  The 
MCLGs are classified as a TBC criteria in cases where an existing MCLs has not been developed 
for a potential drinking water contaminant. cVOCs of concern have established MCLs and, 
therefore, SDWA MCLGs are not applicable.  
 

2.1.1.3 U.S. EPA Regional Screening Levels 
U.S. EPA Health-Based Guidelines for Air, Drinking Water, and Soil RSLs, are non-enforceable 
possible screening goals to use in the absence of MCLs.  The RSLs are classified as a TBC 
criteria in cases where an existing MCL has not been developed for a potential drinking water 
contaminant.  RSLs are based upon a target cancer risk (TR) of 1x10-6. Please note in the MOA, 
the U.S. EPA stated a 1x10-5 TR is within their acceptable risk range for carcinogens. cVOCs of 
concern have established MCLs and, therefore, U.S. EPA RSLs are not applicable.   
 

 Action-Specific ARARs and TBCs  
Action-specific ARARs and TBC are requirements that define acceptable containment, 
treatment, storage and disposal criteria and procedures. These ARARs generally set performance, 
design, or other similar action-specific controls or restrictions on particular kinds of activities. 
Potential action-specific ARARs criteria for the Wellfields include the SDWA, Occupational 
Safety and Health Administration (OSHA) Standards, the Clean Air Act, and Resource 
Conservation and Recovery Act (RCRA) Subtitle C Hazardous Waste Identification and 
Generator Requirements. Potential action-specific TBC criteria for the Wellfields include the 
CERCLA Off-Site Rule. Potential action-specific ARARs criteria are discussed in the following 
sections. 
 

2.1.2.1 Safe Drinking Water Act Primary Drinking Water Standards 
The federal SDWA established primary drinking water standards as MCLs to protect the quality 
of drinking water in the public water supply. The MCLs are enforceable standards and are the 
maximum concentrations of contaminants allowable in the drinking water for public 
consumption. Because the remedial alternatives evaluated in this FS are for the treatment of 
groundwater, MCLs are considered applicable as action-specific ARARs. 
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2.1.2.2 Occupational Safety and Health Administration Standards 

OSHA regulations found in 29 CFR 1910 require 40-hour Hazardous Waste Operations and 
Emergency Response (HAZWOPER) training and annual 8-hour refreshers for site workers who 
can potentially come into contact with hazardous substances. OSHA regulations are classified as 
action-specific applicable ARARs since workers may potentially come into contact with 
hazardous substances during both installation and operation and maintenance activities 
associated with the treatment equipment. Based on low level cVOCs historically observed and 
the limited frequency of exposure, HAZWOPER requirements do not apply for production 
related personnel.  
 

2.1.2.3 Clean Air Act 
The Clean Air Act found in 40 CFR 50 to 80 regulates air emissions of substances that may harm 
public health. Air stripping is a potential alternative being considered for groundwater treatment 
from the production wells which will result in emissions of cVOCs to the atmosphere. The Clean 
Air Act is considered an action-specific applicable ARARs to ensure the emissions from the 
operation of the treatment equipment will be within allowable standards to limit human harm. 
Should remedial technology air emissions trigger Clean Air Act thresholds, an air permit to 
operate the equipment should be obtained.  
 

2.1.2.4 RCRA Subtitle C Hazardous Waste Identification and Generator 
Requirements 

RCRA Subtitle C Hazardous Waste Identification and Generator Requirements are found in 40 
CFR 261 and deals with solid waste classification and how to characterize and properly dispose 
of hazardous waste. The RCRA Subtitle C Hazardous Waste Identification and Generator 
Requirements is considered an action-specific applicable ARARs since waste materials will be 
disposed off-Site related to the treatment alternatives and these materials must be properly 
classified prior to disposal. Waste determinations will be made prior to off-Site disposal and are 
dependent on the remedial technology installed (i.e. aeration, carbon adsorption, ozonation, etc.). 
 

2.1.2.5 CERCLA Off-Site Rule 
The CERCLA Off-Site Rule is found in Section 121(d)(3) of the CERCLA regulations and 
applies to off-Site disposal of hazardous substances. Although waste materials related to the 
treatment may be disposed off-Site, this rule is non-enforceable and is considered an action-
specific TBC for the Wellfields. 
 

 Location-Specific ARARs and TBCs 
Potential location-specific ARARs for the Wellfields were identified based on geographical 
position or physical condition of the Site. Potential location-specific ARARs criteria for the 
Wellfields include the Endangered Species Act and Fish and Wildlife Coordination Act, 
Executive Order 11988 for Floodplain Management, and RCRA Regulation for Location 
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Standards. No potential location-specific TBC criteria were identified for the Wellfields.  
Potential location-specific ARARs criteria are discussed in the following sections. 
 

2.1.3.1 Endangered Species Act and Fish and Wildlife Coordination Act  
The Endangered Species Act (ESA), 16 CFR Part 661 and 16 U.S.C. 1531, requires consultation 
with the applicable agencies for any remedial action that may affect threatened or endangered 
species. Section 7 of the ESA requires consideration when actions will jeopardize the existence 
of species that are listed as threatened or endangered by the United States Fish and Wildlife 
Service or the National Marine Fisheries Service. The ESA is potentially applicable, although 
threatened or endangered species are not known to be present at the Wellfields within Site 0153. 
 

2.1.3.2 Executive Order 11988 – Floodplain Management 
Executive Order 11988 on Floodplain Management, Executive Order 11988, requires that federal 
agencies evaluate the potential effects of activities in a floodplain to avoid, to the extent possible, 
adverse effects associated with direct and indirect development. The EPA regulations to 
implement Executive Order 11988 are provided in 40 CFR 6.302(b). In addition, EPA has 
developed guidance, the Policy on Floodplains and Wetlands Assessments for CERCLA Actions 
(EPA, 1985). The requirements of this regulation are potentially applicable since a portion of the 
production wells in Riverside Wellfield which may require treatment in the future are located in 
a floodplain. 
 

 Remedial Action Objectives 
RAOs have been developed for the groundwater being extracted from the two Wellfields. 
Currently all production well raw water is below applicable U.S. EPA MCLs. If raw water in a 
production well exceeds an applicable MCL7 in the future, Citizens will take the well out of 
service and install and operate a treatment system to remove the contaminants before that well is 
returned to service. Since the focus of this FS is to continue to provide a safe source of drinking 
water from the production wells for public consumption, the following RAOs have been 
developed to accomplish this goal: 

• Treat the groundwater to remove cVOCs to concentrations that are protective of human 
health.   

• Provide a long-term solution capable of continuing to provide a constant supply of clean 
drinking water for the public. 

 

 

7 Exceedances of an MCL will be determined through quarterly sampling conducted as part of Citizens Groundwater 
Monitoring Plan.  Verification of an MCL exceedance (e.g. one sample above an MCL, a rolling quarterly average 
above an MCL, or SDWA/IDEM Office of Water Quality permit requirements) will be established in future submittals 
required under the MOA (i.e. Remedial Action Plan and/or Record of Decision). 
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 Remediation Goals 
In the MOA, the U.S. EPA outlined their requirements to achieve a cleanup that is substantially 
similar to a CERCLA response. Page three of the MOA states, “The response action will be 
protective of human health and the environment, as generally defined for individual human 
exposure, by remediating to an acceptable risk levels for carcinogens between 10-4 and 10-6 and 
for non-carcinogens a Hazard Index of 1 or less; and no significant adverse impacts to ecological 
receptors. IDEM has proposed using a 10-5 risk level as a screening level for determining the 
need for further remedial level and risk assessment, which is within U.S. EPA’s acceptable risk 
level range for carcinogens.”   
 
Based upon the ARARs evaluation performed for this FS along with the requirements outlined in 
the MOA, federal MCLs have been selected as the remediation goals for the cVOC treatment of 
groundwater from the production wells in the two Wellfields.  
  
3.0 IDENTIFICATION AND SCREENING OF REMEDIATION ALTERNATIVES 

This section identifies, describes, and screens remediation alternatives for treatment of cVOC 
groundwater constituents pumped from the production wells at the two Wellfields. A 
presumptive remedy approach based upon the EPA’s 1996 document entitled Presumptive 

Response Strategy and Ex Situ Treatment Technologies for Contaminated Ground Water at 

CERCLA Sites, Final Guidance (U.S. EPA 1996) was utilized to develop remedial alternatives 
for the Wellfields. The EPA presumptive remedies for groundwater treatment are all treatment 
alternatives that have been shown to successfully treat cVOCs.  One additional alternative, 
ozonation, was added for analysis to provide a full range of available treatment options. 
 

 General Response Actions 
 

 No Action 
The No Action general response action is required by both EPA guidance (EPA, 1988) and the 
NCP as a baseline for comparison with other remedial alternatives. The No Action option does 
not include active remediation or monitoring. 
 

 Aeration Treatment 
Aeration treatment is a general response action treatment alternative that could be employed to 
treat the cVOC concentrations in the Wellfields production wells. In fact, production well WR-3 
was recently returned to service after installation of an aeration treatment system.   
 
Aeration treatment is a treatment technology commonly used for the removal of VOCs, including 
cVOCs, from water. This method involves moving air through the contaminated water to 
volatilize and remove VOC contaminants from the water and transfer them to the air. Following 
aeration, the vapors are either collected and additionally treated or vented directly to the 
atmosphere, if contaminant concentrations are acceptable for discharge. The ability for aeration 
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treatment to remove cVOCs from water is dependent upon the vapor pressure and solubility of 
the contaminants. The cVOCs seen in the groundwater at the Wellfields are all amenable to 
aeration and can be successfully removed from the water at the dissolved concentrations 
observed to date. 
 
Several forms of aeration technology exist including aerators (also known as bubble diffusion), 
packed-tower air strippers, and tray-type air strippers. Each aeration technology uses the same 
principal of forcing air through water to volatilize contaminants. Ultimately, the selected aeration 
equipment is based upon the flow requirements for treatment, with larger flow applications using 
aerators and packed-tower air strippers and lower flows using tray-type air strippers. 
 

Aeration offers several benefits as a treatment technology. As discussed above, aeration has been 
shown to be effective in removing dissolved chlorinated solvents from groundwater. In addition, 
contaminated water is contained during treatment, minimizing the chance for human exposure to 
untreated (“raw”) groundwater.  
 
Aeration also has limitations in that it is not effective for treating DNAPL8. Also, aeration 
systems are susceptible to scaling, especially in areas with high mineral content, requiring 
increased Operations and Maintenance (O&M) to properly maintain the aeration equipment. 
 

 Carbon Adsorption Treatment 
Carbon adsorption treatment is another general response action treatment alternative that could 
be employed to treat the cVOC concentrations in the Wellfields production wells. Carbon 
adsorption is a commonly used technology for removal of a wide range of organic contaminants 
from both water and air. This technology typically utilizes one or more vessels of granular 
activated carbon (GAC) to remove contaminants. Contaminated water or vapors are pumped 
through vessels containing GAC and the contaminants adsorb to the surfaces of the carbon 
granules. The effluent from GAC tanks requires regular monitoring to ensure that the GAC 
continues to effectively remove contaminants since the adsorption of the carbon bed decreases 
over time as the carbon becomes saturated with contaminants. Eventually when the carbon is 
spent, the contaminants “break-through” the carbon bed, requiring carbon replacement or 
regeneration.   
 
Carbon adsorption offers several benefits as a treatment technology. Carbon adsorption has been 
shown to be effective in treating the cVOCs identified in the groundwater at the Wellfields. 
Carbon adsorption is also a simple treatment technology that does not require complex 
equipment to operate. Carbon adsorption systems are also not as susceptible to hard water 
concerns like aeration systems. 
 

 

8 No DNAPL has been detected in any of the production wells at the two Wellfields. 
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Carbon adsorption also has disadvantages. The technology requires frequent testing to ensure 
proper treatment continues and “break-through” of contaminants is avoided.  Also, change-out of 
the carbon, when spent, can lead to down-time of the system if a second parallel system is not 
installed. This secondary system, of course, adds additional capital cost to the system. Finally, 
depending upon the contaminants being treated and their concentrations, the spent carbon may 
require management as a hazardous waste under RCRA regulations. 
 

 Ozonation Treatment 
Ozonation treatment is another general response action treatment alternative that could be 
employed to treat the cVOC concentrations in the Wellfields production wells. Ozone treatment is 
a technology that has been used extensively in water treatment, primarily for disinfection. But 
ozonation can also be used as a treatment for cVOCs like those identified in the Wellfields.   
 
Ozonation is an oxidation process and is employed by adding ozone gas to the water.  When added 
to water containing cVOC contaminants, the ozone oxidizes the contaminants, breaking them 
down ultimately to oxygen, water and salts. These salts can then be removed from the treated water 
using processes already present at the WRTP. 
 
Ozonation can be an efficient and cost-effective method for cVOC water treatment, but the 
technology must be carefully designed and monitored. Ozone is naturally an unstable compound 
and must be produced on-site.   
 

 Advanced Oxidation 
Advanced oxidation is a newer treatment technology for groundwater remediation relative to 
other technologies, but it can be used to treat cVOCs like those identified at the Wellfields. 
Advanced oxidation technology typically combines the use of ultraviolet light (UV) and 
chemical oxidants like ozone or hydrogen peroxide to form hydroxyl radicals to react with and 
destroy contaminants.  
 
Site-specific conditions need to be considered when implementing UV Oxidation, and detailed 
design and control are necessary for successful remediation. For this reason, pilot testing is often 
helpful for evaluating requirements for the system design. UV lamps must be designed carefully 
to deliver the proper level of radiation for breakdown of the hydrogen peroxide to produce the 
hydroxyl radicals for contaminant treatment. Oxidant dosing must be precisely controlled and 
monitored.  
 
UV Oxidation treatment can be a highly effective method for remediation of contaminated 
groundwater. Particularly where contaminated vapor emissions are highly regulated or 
impermissible, UV Oxidation can provide an emission-free treatment method. It does, however, 
require detailed design and maintenance, and energy requirements can lead to high operating 
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cost. The cost of advanced oxidation equipment also tends to be higher than other treatment 
types. 
 

 Anaerobic Biological Reactor 
Anaerobic biological reactor treatment is another general response action treatment alternative 
that could be employed to treat the cVOC concentrations in the Wellfields production wells. This 
type of bioreactor operates through the growth of anaerobic bacteria in which the microbes use 
the cVOCs for cellular respiration instead of oxygen. The bioreactor produces a waste biomass 
that typically requires offsite disposal. Additional treatment is needed after the bioreactor, with 
the type of treatment depending on the end use of the water. If the treated water is intended for 
potable use, aeration (to re-oxygenate the water), filtration (to remove residual biomass and any 
other solids), and disinfection would be required. A backwash storage tank and other equipment 
would be needed to allow backwashing of the filter. This equipment requires a large area to 
operate and is expensive. 
 
Although these types of bioreactors can effectively destroy cVOCs, they are quite sensitive to the 
operational conditions needed to keep the bacteria thriving. Upsets can result in numerous 
treatment shutdowns making the reactor system less reliable than other treatment types; as a 
result, O&M costs are relatively high. 
 

 Initial Screening Process and Evaluation Criteria 
Each remedial alternative identified in Section 3.1 was initially screened to eliminate alternatives 
deemed infeasible to implement or possessing limitations that might prevent attainment of the 
RAO’s for the Site. Based on the results of the screening, each individual remedial alternative was 
either retained or removed from a more detailed analysis in Section 4. The factors used in the initial 
screening evaluation include: 
 

• Technical effectiveness 
• Implementability 
• Cost 

 
Technical effectiveness is an evaluation of the ability of an individual remedial alternative to 
effectively meet the RAO’s. For the Wellfields, technical effectiveness ascertains how proven and 
reliable the remedial alternative is in reduction of contaminant concentrations in the groundwater 
being treated from a production well. This screening factor also examines potential impacts to 
human health and the environment during construction and subsequent operation of the alternative. 
 
Implementability is an evaluation of how easily the remedial alternative can be applied. This factor 
also examines the alternative’s ability to obtain administrative approvals and/or public acceptance 
and the availability of support services and equipment necessary to perform the process option. 
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Cost is an evaluation that uses capital plus operation and maintenance (O&M) costs without 
detailed estimates. The initial cost analysis uses engineering judgement to evaluate each of the 
technologies in relative terms to each other. 
 

 Results of Initial Screening Using Evaluation Criteria 
Table 7 presents the results of the general response action screening for the treatment of “raw” 
production well water at the Wellfields. The general response actions that have been retained are 
used in the development of remedial alternatives in Section 4.0. 
 
Each general response action was rated based upon the effectiveness, implementability and cost 
factors as described in Section 3.2, above. Each of the general response actions was assigned a 
rating for each factor as shown in Table 7. If a general response action received a rating of either 
low effectiveness and/or difficult implementability it was eliminated and not carried forward to 
detailed analysis. The exception to this scoring process was the “No Action” alternative, which 
must be carried forward based upon requirements of the NCP (40 CFR 300.403(e)(6)). An 
anaerobic biological reactor was the only option dropped from further analysis based upon the 
initial screening evaluation. 
 
The following general response actions will be carried through to more detailed analysis in 
Section 4.0. 

• No Action 
• Aeration 
• Carbon Adsorption 
• Ozonation 
• Advanced Oxidation 

 
4.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

 

A detailed analysis was performed to compare the treatment technologies for “raw” production 
well water for the Wellfields. Currently all raw production well water is below applicable U.S. 
EPA MCLs. However, if raw water in a production well exceeds an applicable MCL in the 
future, Citizens will take the well out of service and install and operate a treatment system to 
remove the contaminants before that production well is returned to service. This detailed analysis 
continues the screening of the five treatment technologies carried through from Section 3.0 and 
evaluates the currently available remedial alternatives. The five treatment technologies were 
evaluated individually against U.S. EPA evaluation criteria (EPA, 1988) and then compared to 
each other to select a recommended treatment alternative for the Wellfields if treatment is 
required for any of the production wells in the future. The following analysis includes: 
 

• Section 4.1 - A description of the EPA evaluation criteria utilized to assess each 
alternative; 



 

24 

• Section 4.2 - The detailed analysis of the treatment alternatives based upon the EPA 
evaluation criteria; 

• Section 4.3 - Recommended treatment alternative; and 
• Section 4.4 - Post Alternative Monitoring and Contingency Plans. 

 
 Evaluation Process and Criteria 

The EPA (EPA, 1988) and the NCP require that each treatment alternative be evaluated against 
nine evaluation criteria. The criteria provide the comparison of the relative performance and 
advantages and disadvantages for each alternative. The nine criteria are categorized into three 
groups including threshold criteria, balancing criteria, and modifying criteria. Threshold criteria 
are requirements that must be met by an individual alternative for it to be eligible for selection. 
Balancing and modifying criteria are used to compare and ultimately choose the most 
appropriate alternative. The nine evaluation criteria are listed in Table 8 below followed by a 
detailed description for each. 
 

Table 8 Evaluation Criteria for Production Wells 
Criteria Group Number of Criteria in 

Group 
Criteria Description 

Threshold Criteria 2 
Protection of human health and the 
environment 
Compliance with ARARs 

Balancing Criteria 5 

Long-term effectiveness and 
permanence  
Reduction in toxicity, mobility, or 
volume 
Short-term effectiveness 
Implementability 
Cost 

Modifying Criteria 2 
State acceptance 
Community acceptance 

 
 Threshold Criteria  

An alternative must meet both threshold criteria discussed below to be eligible for selection. If an 
alternative does not meet the threshold criteria, it may not be accepted9. Section 2.1 and Tables 4 
through 6 present the potential ARARs for the Wellfields. 
 

 

9 The exception is if ARARs are not met, a waiver can be obtained if it meets one of six exceptions in the NCP. 
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4.1.1.1 Protection of Human Health and the Environment 
This threshold criterion evaluates the extent to which an alternative protects human health and 
the environment. The overall alternative protectiveness focuses on whether an alternative 
provides adequate protection and describes how risks are eliminated, reduced, or controlled 
through treatment, in the case of this FS.  Since this is a criterion that must be met to be 
accepted, it is given a pass or fail rating in subsequent detailed analysis of alternatives. 
 

4.1.1.2 Compliance with ARARs 
ARARs compliance is a CERCLA statutory requirement of alternative selection. As discussed in 
Section 2.1, ARARs are cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under federal environmental or state 
environmental or facility siting laws, which are either “applicable” or “relevant and appropriate” 
according to CERCLA. Being an "applicable requirement" or a “relevant and appropriate 
requirement” were previously defined in Section 2.1. An evaluation of this criterion describes 
how an individual alternative complies with ARARs.  Since this is a criterion that must be met to 
be accepted, it is given a pass or fail rating in subsequent detailed analysis of alternatives. 
 

 Balancing Criteria 
 
Five balancing criteria are used for conducting a comparative analysis of alternatives.  Each of 
these balancing criteria are discussed below. 
 

4.1.2.1 Long-term Effectiveness and Permanence 
 
The long-term effectiveness and permanence criterion evaluate an alternative’s ability to prevent 
or minimize risk to both public health and the environment following achievement of the RAOs. 
The long-term effectiveness and permanence criterion also consider both the magnitude of 
residual risk and any long-term controls required to manage the risk.  
 
For the Wellfields treatment alternatives, an example of residual risk would be the risk posed by 
treatment residuals. The residual characteristics would then be considered to determine if they 
remain hazardous and, if so, determine if the residuals volume, toxicity, and mobility present a 
long-term risk. 
 
Finally, long-term controls would be assessed to determine if they are adequate and suitable to 
manage the treatment residuals. In the case of treatment residuals, this assessment examines the 
containment systems to determine if they provide protection to limit exposure to human and 
environmental receptors. 
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4.1.2.2 Reduction in Toxicity, Mobility, or Volume 
Selecting a remedial action to reduce the toxicity, mobility, or a volume of hazardous substances 
via treatment technologies is the statutory preference by the EPA during the FS process. 
According to the EPA (EPA, 1988), this preference is satisfied when treatment is used to reduce 
the principal threats at a site through: destruction of toxic contaminants, reduction of the total 
mass of toxic contaminants, irreversible reduction in contaminant mobility, or reduction of total 
volume of contaminated media.  
 
This evaluation criteria examines the following factors: 
 

• The treatment process and what is being treated; 
• The amount of hazardous materials being treated or destroyed; 
• The degree of expected reduction in toxicity, mobility or volume; 
• The degree to which the treatment is irreversible; 
• The type and quantity of treatment residuals; and, 
• Whether the alternative satisfies the statutory preference for treatment. 

 
4.1.2.3 Short-term Effectiveness 

The short-term effectiveness criterion evaluates the effects of the alternative during the 
construction and implementation phase until response objectives are met (e.g., a cleanup target 
has been met). Under this criterion, alternatives should be evaluated with respect to their effects 
on human health and the environment during implementation of the remedial action.  Factors 
examined include: 
 

• Protection of the community during remedial actions such as air-quality associated with 
the treatment or transportation of hazardous materials; 

• Protection of workers during remedial actions; 
• Environmental impacts; and, 
• Time until the remedy is achieved. 

 
4.1.2.4 Implementability 

Implementability is the technical and administrative feasibility to implement the alternative and 
the availability of services and materials required for implementation. Technical feasibility 
examines:  
 

• The ability to properly construct and operate the alternative;  
• The reliability of the technology; and, 
• The ability to properly monitor the effectiveness of the technology.   

 
Administrative feasibility examines the availability of: 
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• Permits to implement and operate the alternative, 
• Support services for the treatment, storage, and disposal of generated wastes; and, 
• Specialized equipment or technical experts to support the action. 

 
4.1.2.5 Cost 

This criterion evaluates the construction and any long-term costs needed to operate and maintain 
an alternative. Cost estimates generated for this evaluation are intended to provide a basis for 
alternative evaluation and comparison purposes only10. Grossly excessive costs when compared 
to the alternative effectiveness may be used as one of several factors to eliminate an alternative. 
Also, an alternative providing similar effectiveness and implementability to another alternative, 
but at greater cost, may be eliminated.  The alternatives are sized prior to costing based on 
technical literature, past experience, and general professional judgment. 
 

An alternative must be cost effective. Cost-effectiveness is determined by evaluating the 
following balancing criteria: long-term effectiveness and permanence; reduction of toxicity, 
mobility, or volume through treatment; and, short-term effectiveness of the alternative. From this 
evaluation the cost is compared to the overall effectiveness to determine if the alternative is cost 
effective. See Table 9 for the alternatives cost summary. 
 

 Modifying Criteria 
Stakeholder acceptance is needed for any action, so they are used as modifying criteria in the 
detailed analysis. These modifying criteria include State and community acceptance as discussed 
below. 
 

4.1.3.1 State Acceptance 
In response to public sentiment and updated information from Citizens, IDEM requested that 
U.S. EPA defer listing the Site on the Superfund NPL. In accordance with the MOA, Site 0153 
was deferred to IDEM’s SCP as a Superfund alternative.  Due to the IDEM request to manage 
Site 0153 at the State Level and EPA deferral, the evaluation of this modifying criteria will be 
assumed as accepted. 

 
4.1.3.2 Community Acceptance 

The community acceptance criterion evaluates which portions of the alternative interested 
persons in the community either support, have reservations, or oppose.  Evaluation of community 
acceptance will be limited to acceptance of the alternatives at other similar sites, if available. 
 

 

10 Additional cost evaluation would be needed for bidding or construction purposes. 
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 Assumptions Used to Develop Treatment Alternative Costs 
The costing provided in Section 4.0 for each treatment alternative are based upon the following 
assumptions: 

• Design, treatability testing, and post-installation testing costs are based upon professional 
experience with design of these treatment system types. 

• WR-3 is being used as an example production well to evaluate feasibility of remedial 
alternatives. Variability in production capacity, well construction, and operation will not 
significantly affect the evaluation between wells in Wellfields. 

• The design flow rate used for treatment alternative costing was assumed to be 800 gpm, 
which is the approximate flow rate of production water treated from production well 
WR-3.   

• Concentration data from production well WR-3 were used for equipment sizing. 
• The costs assume the treatment equipment will be installed on a per well basis (as 

opposed to treatment scaled to treat multiple wells at once).   
• The installation cost for each alternative is based upon 30% of the equipment cost11. 
• The costs assume that adequate space is available for the equipment installation.  A 

placeholder cost was assumed for equipment upgrades necessary to accept the equipment 
during installation since the exact configuration of the installation location is unknown. 

• Operation and Maintenance (O&M) costing is based upon 30 years of operation. 
• Since treatment system testing costs are assumed to be the same for all alternatives, these 

costs are not estimated. 
 

The above referenced assumptions are further detailed for each remedial alternative below 
including the costing basis (actual costs, vendor-provided, professional experience, or a 
combination thereof), specific O&M activities, and disposal (if needed).  FS costing associated 
with each remedial alternative has been included as Table 9. 
 

 Baseline – No Action Alternative Specific Cost Assumptions 
Since the No Action alternative has no activity, the costing assumptions do not apply. 
 

 Aeration Alternative Specific Cost Assumptions 
The aeration alternative equipment and O&M costing is based on actual costs for the aeration 
system installed on production well WR-3. The removal efficiency for WR-3 is currently 50-
60%. The O&M costs for the aeration alternative assumes the system would be washed four 
times a year to limit biofouling of the system packing. In addition, the O&M costs assume the 
aeration system packing would be replaced with new packing material every three years. 
Electricity cost are costs to operate the aeration blower for the system. 
 

 

11 This is a standard engineering practice for cost evaluation purposes. 
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 Carbon Adsorption Specific Cost Assumptions 
The carbon adsorption alternative equipment and O&M costing is based on vendor cost 
information. The cost assumes an activated carbon system consisting of four 20,000-pound 
carbon vessels with associated piping and equipment will be installed.  O&M costing assumes 
the labor, shipping and activated carbon cost to change-out of one 20,000-pound carbon vessels 
each year with off-site regeneration by the carbon supplier or landfill disposal. 
 

 Ozonation Specific Cost Assumptions 
The ozonation alternative equipment and O&M costing is based on both vendor costing and 
professional experience with purchase, installation and O&M associated with these systems. The 
ozonation system uses a compressor to supply ambient air to the ozonation equipment that uses 
electrical current to produce the ozone. Given the corrosive nature of the ozone, according to 
Ozone Technologies, Inc., frequent part, piping and seal changeout will be required to keep the 
equipment in operating order.  The estimated electricity usage is approximately 500,000 kilowatt 
hours per year. 
 

 Advanced Oxidation Specific Cost Assumptions 
The advanced oxidation alternative equipment and O&M costing is based on vendor cost 
information. Hydrogen peroxide (35%) solution is utilized by the system to produce the hydroxyl 
radical for the oxidation of the cVOCs, thus requiring a hydrogen peroxide storage tank and 
supply.  The estimated hydrogen peroxide usage is 10,000 gallons per year. The advanced 
oxidation system also contains 18 high voltage ultraviolet lamps that will require periodic 
changeout each year.  It is estimated that the advanced oxidation system will use over 1,600,000 
kilowatt hours per year of electricity. 
 

 Detailed Evaluation of Remediation Alternatives 
Alternatives were evaluated in the following sections based upon the threshold, balancing and 
modifying criteria discussed in Section 4.1 above.  See the attached Table 10 for a summary of 
the detailed remedial alternative analyses.   
 

 Baseline – No Action 
Protection of Human Health and the Environment – The No Action alternative provides no 
protection for human health.  Under this alternative no action would occur; therefore, the current 
conditions would continue to effect human health.  Although the concentrations of contaminants 
may decrease over time, the rate and certainty of this decrease is unknown.  The No Action 
alternative “Fails” since this alternative does not protect human health. 
 
Compliance with ARARs – The No Action alternative will not achieve or will not comply with 
ARARs, and therefore, it “Fails” this criterion. 
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Long-Term Effectiveness – The No Action alternative does not effectively or permanently 
prevent human cVOC exposure in drinking water.  No Action, therefore, does not provide long-
term effectiveness and would rate “Low” for this criterion.  
 
Reduction in Toxicity, Mobility or Volume – The No Action alternative does not reduce 
contaminants in the environment, so it rates the “None” criterion. 
 
Short-Term Effectiveness – The No Action can be immediately implemented and poses no risk 
to workers, the community, or the environment due to implementation.  Although there are no 
short-term impacts, there is no water quality improvement.  For these reasons, the No Action 
alternative rates “Low” for this criterion. 
 
Implementability – The No Action alternative can be implemented immediately with no delay 
and, thus, rates a “High” for this criterion. 
 
Cost – No costs are associated with the No Action alternative.  It ranks 1st for this balancing 
criterion. See Table 9 for the alternatives cost summary. 
 
Community Acceptance – The No Action alternative does not protect human health and is 
unlikely to comply with ARARs in the foreseeable future. The No Action alternative would not 
be accepted for this Site since it is not protective of human health and the environment.  
 
Summary – The No Action alternative will not meet the RAOs for the Wellfields. 
 

 Aeration 
Protection of Human Health and the Environment – The Aeration alternative provides 
protection for human health by reduction of cVOCs to concentrations below MCLs.  Aeration is 
a common treatment technology used in WWTPs and has been successfully used to treat these 
types of cVOCs to reach MCL concentrations. Although, the liberated cVOCs will be discharged 
to the atmosphere, the treatment will be performed in accordance with an air discharge permit (if 
required) to meet acceptable limits. The Aeration alternative is rated as “Pass” for this threshold 
criterion. 
 
Compliance with ARARs – The Aeration alternative would comply with the chemical-specific, 
action-specific, and location-specific ARARs. Aeration treatment of groundwater would reduce 
the concentrations of cVOCs and meet the applicable or relevant standards for the Wellfields.  
The Aeration alternative is rated as “Pass” for this threshold criterion. 
 
Long-Term Effectiveness – The Aeration alternative can effectively remove the cVOC 
contaminants from the Wellfields groundwater.  Aeration has been used at the Site to treat the 
groundwater from the WR-3 production well, and results have shown the treatment to be 
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effective in reducing concentrations. The Aeration alternative is rated as “High” for this 
balancing criterion.  
 
Reduction in Toxicity, Mobility or Volume – Aeration will remove cVOCs from the 
groundwater and will produce occasional packing wash water and off-gas of cVOCs to the 
atmosphere under an air discharge permit (if required). For these reasons, the Aeration 
alternative is rated as “Medium” for this balancing criterion.  
 
Short-Term Effectiveness – The Aeration equipment has a longer lead time to construct, install, 
and test before it would be capable of reaching the RAO’s (approximately ¾ to 1 year) than 
carbon adsorption but shorter than Advanced Oxidation. Although the Aeration system will 
produce off-gas, the treatment will be performed in accordance with an air discharge permit (if 
required) to meet acceptable air discharge limits.  Based upon these reasons, the Aeration 
alternative is rated as “Medium” for this balancing criterion. 
 
Implementability – Aeration equipment is a proven technology, reliable and can be easily 
maintained.  An air permit may be required to operate the aeration treatment but air permits for 
these contaminants are common and should not limit implementation of this alternative.  Outside 
vendors would be needed to deliver replacement packing over the life of the aerator.  Based upon 
these reasons, the Aeration alternative is rated as “High” for this balancing criterion.  
 
Cost – The Aeration alternative has the second lowest cost of the alternatives, ranking 2nd next to 
the zero cost for the No Action alternative for this balancing criterion.  See Table 9 for the 
alternatives cost summary. 
 
Community Acceptance – The Aeration alternative protects human health and will comply with 
ARARs. Generally, this alternative is considered an acceptable technology in other remedial 
action applications for similar NPL sites12. 
 
Summary – The Aeration alternative will meet the RAOs for the Wellfields. 
 

 Carbon Adsorption 
Protection of Human Health and the Environment – The Carbon Adsorption alternative 
provides protection for human health by reduction of cVOCs to concentrations below MCLs.  
Carbon Adsorption has been successfully used to treat these types of cVOCs to reach MCL 
concentrations.  The Carbon Adsorption alternative is rated as “Pass” for this threshold criterion. 
 

 

12 Aeration is used to treat cVOCs and other compounds in Sturgis, Michigan according to QED Environmental 
Systems, Inc. (QED, 2011).   In addition, aeration has been used to treat cVOCs at the Vancouver, Washington Water 
Station 1 (URS Greiner, 1998) and Water Station 4 URS Greiner, 1999).  
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Compliance with ARARs – The Carbon Adsorption alternative would comply with the 
chemical-specific, action-specific, and location-specific ARARs. Carbon adsorption treatment of 
groundwater would reduce the concentrations of cVOCs and meet the applicable or relevant 
standards for the Wellfields.  The Carbon Adsorption alternative is rated as “Pass” for this 
threshold criterion. 
 
Long-Term Effectiveness – The Carbon Adsorption can effectively remove the cVOC 
contaminants from the Wellfields groundwater. This alternative, however, would require carbon 
changeouts creating a treatment residual for either regeneration or disposal. The Carbon 
Adsorption alternative is rated as “Medium” for this balancing criterion.  
 
Reduction in Toxicity, Mobility or Volume – Carbon Adsorption will remove cVOCs from the 
groundwater but will also produce treatment residuals as discussed above. For these reasons, the 
Carbon Adsorption alternative is rated as “Medium” for this balancing criterion. 
 
Short-Term Effectiveness – The Carbon Adsorption alternative has a shorter lead time to 
construct, install, and test before it would be capable of reaching the RAO’s (approximately 1/2 
to 3/4 year faster than the other alternatives). Based on these reasons, the Carbon Adsorption 
alternative is rated as “High” for this balancing criterion. 
 
Implementability – Activated Carbon equipment is non-complex, reliable and can be easily 
maintained. Outside vendors will have to be relied upon for providing and delivery of 
replacement carbon. Based upon these reasons, the Carbon Adsorption alternative is rated as 
“Medium” for this balancing criterion. 
 
Cost – The Carbon Adsorption alternative has the second highest cost of the alternatives, ranking 
4th for this balancing criterion.  See Table 9 for the alternatives cost summary. 
 
Community Acceptance – The Carbon Adsorption alternative protects human health and will 
comply with ARARs. Generally, this alternative is considered an acceptable technology in other 
remedial action applications for similar NPL sites13. 
 
Summary – The Carbon Adsorption alternative will meet the RAOs for the Wellfields. 
 

 Ozonation  
Protection of Human Health and the Environment – The Ozonation alternative provides 
protection for human health by reduction of cVOCs to concentrations below MCLs.  Although 
not as common as Aeration and Carbon Adsorption, Ozonation has been successfully used to 

 

13 Carbon Adsorption is being used to treat groundwater production wells associated with the Garden City 
Groundwater Plume (US EPA, 2018). 
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treat these types of cVOCs to reach MCL concentrations.  The Ozonation alternative is rated as 
“Pass” for this threshold criterion. 
 
Compliance with ARARs – The Ozonation alternative would comply with the chemical-
specific, action-specific, and location-specific ARARs.  Ozonation treatment of groundwater 
would reduce the concentrations of cVOCs and meet the applicable or relevant standards for the 
Wellfields.  The Ozonation alternative is rated as “Pass” for this threshold criterion. 
 
Long-Term Effectiveness –Ozonation would permanently remove the cVOCs from the 
groundwater.  The Ozonation equipment can suffer from reliability concerns due to the tendency 
of residual ozone to cause equipment breakdowns, which may affect long-term effectiveness. 
The Ozonation alternative is rated as “Medium” for this balancing criterion. 
 

Reduction in Toxicity, Mobility or Volume – Ozonation would reduce the cVOCs to below 
MCLs through destruction of the cVOC contaminants.  It satisfies the statutory preference for 
treatment. Based upon these reasons, the Ozonation alternative is rated as “High” for this 
balancing criterion. 
Short-Term Effectiveness – The Ozonation equipment has a longer lead time to construct, 
install, and test before it would be capable of reaching the RAO’s (approximately ¾ to 1 year); 
longer than carbon adsorption but shorter than Advanced Oxidation. Based upon these reasons, 
the Ozonation alternative is rated as “Medium” for this balancing criterion. 
 
Implementability – Ozonation equipment is a complex piece of equipment to construct and 
operate from a technical feasibility standpoint. From an administrative feasibility standpoint, the 
system requires specialized personnel to maintain the equipment.  Based upon the corrosivity of 
residual ozone, there can also be reliability issues with the equipment.  Based upon these reasons, 
the Ozonation alternative is rated as “Low” for this balancing criterion. 
 
Cost – The Ozonation alternative is in the middle of the resulting cost, ranking 3rd for this 
balancing criterion.  See Table 9 for the alternatives cost summary. 
 
Community Acceptance – The Ozonation alternative protects human health and will comply 
with ARARs. Generally, this alternative is considered an acceptable technology in other remedial 
action applications for similar NPL sites14. 
 
Summary – The Ozonation alternative will meet the RAOs for the Wellfields. 
 

 

14 According to Oxidation Technologies, Inc. as of 2013 at least 277 Water Treatment Plants in the US utilize ozone. 
Although the most common use of ozone is as a disinfectant, ozone can also destroy cVOCs. 
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 Advanced Oxidation 
Protection of Human Health and the Environment – The Advanced Oxidation alternative 
provides protection for human health by reduction of cVOCs to concentrations below MCLs. 
Although not as common as Aeration and Carbon Adsorption, Advanced Oxidation has been 
successfully used to treat these types of cVOCs to reach MCL concentrations.  The Advanced 
Oxidation alternative is rated as “Pass” for this threshold criterion. 
 
Compliance with ARARs – The Advanced Oxidation alternative would comply with the 
chemical-specific, action-specific, and location-specific ARARs. Advanced Oxidation treatment 
of groundwater would reduce the concentrations of cVOCs and meet the applicable or relevant 
standards for the Wellfields.  The Advanced Oxidation alternative is rated as “Pass” for this 
threshold criterion.  
 

Long-Term Effectiveness –Advanced Oxidation would permanently remove the cVOCs from 
the groundwater with no residuals other than carbon dioxide and water.  The Advanced 
Oxidation alternative is rated as “High” for this balancing criterion.  
 

Reduction in Toxicity, Mobility or Volume – Advanced Oxidation would reduce the cVOCs to 
below MCLs through destruction of the cVOC contaminants. It satisfies the statutory preference 
for treatment.  Based upon these reasons, the Advanced Oxidation alternative is rated as “High” 
for this balancing criterion. 
 
Short-Term Effectiveness – The Advanced Oxidation equipment has a long lead time to 
construct, install, test (approximately 1 to 1.5 years) before it would be capable of reaching the 
RAO’s. In addition, since it uses hydrogen peroxide, there is risk to the community during 
storage of the hydrogen peroxide in tanks.  Based upon these reasons, the Advanced Oxidation 
alternative is rated as “Low” for this balancing criterion. 
 
Implementability – The Advanced Oxidation equipment is a complex piece of equipment to 
construct and operate from a technical feasibility standpoint. From an administrative feasibility 
standpoint, the system requires specialized personnel to maintain the equipment and to provide 
and store hydrogen peroxide.  Based upon these reasons, the Advanced Oxidation alternative is 
rated as “Low” for this balancing criterion. 
 
Cost – The Advanced Oxidation alternative has the highest combined cost of any of the 
alternatives, ranking 5th for this balancing criterion.  See Table 9 for the alternatives cost 
summary. 
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Community Acceptance – The Advanced Oxidation alternative protects human health and will 
comply with ARARs. Generally, this alternative is considered an acceptable technology in other 
remedial action applications for similar NPL sites15. 
 
Summary – The Advanced Ozonation alternative will meet the RAOs for the Wellfields. 
 

 Recommended Remedial Alternative 
A scoring system was developed and assigned to the balancing criteria discussed in Section 4.3, 
above, to select the recommended alternative for the Wellfields. This scoring and the total score 
for each alternative are provided on Table 10. Note that the No Action alternative was not scored 
since it did not pass the threshold criterion as required by the EPA (EPA, 1988) for acceptance.  
 
The balancing criteria, excluding cost, were scored as either high, medium or low depending 
upon how the alternative meets the individual criterion: 

• A high ranking meets the requirements of the criterion and was scored as three points. 
• A medium ranking generally meets the criterion requirements, but with some exceptions 

and was scored as two points. 
• A low score did not meet the criterion requirements for various reasons and was scored as 

one point.  
 
Costing would have been used to select the recommended alternative in the case of a tie in the 
scoring between two alternatives. Since a tie did not occur, the costing was provided as required 
by the FS process to show the relative costs of the various alternatives. 
 
Based upon this scoring system, the Aeration alternative is the recommended alternative for 
treatment of groundwater from production wells in the Wellfields. It passes the threshold criteria 
for acceptance, and scored high for long-term effectiveness and implementability, and medium 
for reduction in toxicity, mobility, or volume, and short-term effectiveness. 
 
As of 2020, the cVOC concentrations in the production wells within the Wellfields are below the 
applicable U.S. EPA MCLs, and, therefore, continue to provide safe and reliable drinking water. 
In order to ensure future protection of human health, Citizens, as part of the remedial action plan 
for Site 153, commits to quarterly  monitoring of production wells for cVOCs and, if 
concentrations in an individual production well exceed a MCL16  in the future, Citizens will 
remove the production well from service and install a treatment system before returning the 

 

15 UV Oxidation is used to treat environmental contaminants in Aurora, Colorado according to Trojan UV (Trojan 
UV, 2008). 
16 Exceedances of an MCL will be determined through quarterly sampling conducted as part of Citizens Groundwater 
Monitoring Plan.  Verification of an MCL exceedance (e.g. one sample above an MCL, a rolling quarterly average 
above an MCL, or SDWA/IDEM OWQ permit requirements) will be established in future submittals required under 
the MOA (i.e. Remedial Action Plan and/or Record of Decision). 
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production well to service. The FS evaluates currently available remedial technologies and 
associated criteria for reduction of cVOCs from a production well. Since the remedial action plan 
is a commitment for the future, these remedial alternatives may change, and re-evaluation may 
be warranted based on newly available technologies. Citizens will communicate to IDEM the 
chosen remedial technologies required to address impacts associated with production wells 
located within the Wellfields in the future, if necessary.   
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 0.67 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 2.23 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 1.74 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 3.20 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 3.40 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 3.92 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 4.00 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 6.01 <0.50 <0.50 <0.50 0.55 <0.50

12/02/2009 <0.50 <0.50 <0.50 1.83 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 0.96 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 1.43 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 1.00 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/02/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 0.57 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 0.70 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 1.13 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 0.30 J <0.50 <0.50 <0.50 <0.50 <0.50

08/27/2019 <0.50 <0.50 <0.50 1.00 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 1.78 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 1.95 <0.50 <0.50 <0.50 <0.50 <0.50

RS7

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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T
e

tr
a

ch
lo

ro
e

th
e

n
e

T
ri

ch
lo

ro
e

th
e

n
e

1
,1

,1
-T

ri
ch

lo
ro

e
th

a
n

e

07/22/2005 <0.50 <0.50 <0.50 1.72 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 5.17 <0.50 <0.50 <0.50 1.52 <0.50

04/20/2006 <0.50 <0.50 <0.50 6.30 <0.50 <0.50 <0.50 1.56 <0.50

07/18/2006 <0.50 <0.50 <0.50 5.01 <0.50 <0.50 <0.50 0.57 <0.50

10/25/2006 <0.50 <0.50 <0.50 7.79 <0.50 <0.50 <0.50 1.28 <0.50

02/02/2007 <0.50 <0.50 <0.50 9.44 <0.50 <0.50 <0.50 1.61 <0.50

04/25/2007 <0.50 <0.50 <0.50 8.21 <0.50 <0.50 <0.50 1.02 <0.50

10/03/2007 <0.50 <0.50 <0.50 9.03 <0.50 <0.50 <0.50 1.35 <0.50

07/24/2008 <0.50 <0.50 <0.50 7.24 <0.50 <0.50 <0.50 0.61 <0.50

10/22/2008 <0.50 <0.50 <0.50 10.4 <0.50 <0.50 <0.50 1.10 <0.50

03/25/2009 <0.50 <0.50 <0.50 6.97 <0.50 <0.50 <0.50 0.83 <0.50

12/02/2009 <0.50 <0.50 <0.50 4.48 <0.50 <0.50 <0.50 1.13 <0.50

03/03/2010 <0.50 <0.50 <0.50 4.92 <0.50 <0.50 <0.50 0.99 <0.50

08/25/2010 <0.50 <0.50 <0.50 3.64 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 2.52 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 6.39 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 5.86 <0.50 <0.50 <0.50 0.56 <0.50

02/19/2013 <0.50 <0.50 <0.50 6.38 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 7.06 <0.50 <0.50 <0.50 0.56 <0.50

05/20/2014 <0.50 <0.50 <0.50 5.79 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 3.02 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 6.69 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 3.09 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 5.30 <0.50 <0.50 <0.50 <0.50 <0.50

03/02/2017 <0.50 <0.50 <0.50 5.87 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 3.58 <0.50 <0.50 <0.50 <0.50 <0.50

09/19/2017 <0.50 <0.50 <0.50 2.56 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 2.03 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 4.12 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 4.83 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 4.28 <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2018 <0.50 <0.50 <0.50 2.57 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 4.85 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 4.35 <0.50 <0.50 <0.50 <0.50 <0.50

08/27/2019 <0.50 <0.50 <0.50 4.84 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 4.59 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 0.08 J 0.08 J <0.50 4.66 <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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Chlorinated Volatile Organic Compounds (cVOCs)
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07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 0.80 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 0.92 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 0.56 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 1.07 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 1.51 <0.50 <0.50 <0.50 0.51 <0.50

04/25/2007 <0.50 <0.50 <0.50 0.91 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 1.73 <0.50 <0.50 <0.50 0.56 <0.50

01/09/2008 <0.50 <0.50 <0.50 2.86 <0.50 <0.50 <0.50 0.52 <0.50

04/15/2008 <0.50 <0.50 <0.50 2.26 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 2.14 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 2.07 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 2.82 <0.50 <0.50 <0.50 0.58 <0.50

10/20/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 0.63 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 0.65 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 0.84 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 1.13 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 1.18 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 1.14 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 0.85 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 0.67 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2018 <0.50 <0.50 <0.50 0.57 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2019 <0.50 <0.50 <0.50 0.97 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 0.30 J <0.50 <0.50 <0.50 <0.50 <0.50

08/27/2019 <0.50 <0.50 <0.50 0.59 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 2.42 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 2.53 <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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10/19/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/01/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RS17

Page 4 of 18



TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE
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USEPA Maximum Contaminant Level
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07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/09/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/01/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE
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USEPA Maximum Contaminant Level
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04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/23/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/28/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/11/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/27/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/28/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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07/22/2005 <0.50 <0.50 <0.50 0.58 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 0.63 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 0.62 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 1.18 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 0.54 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 1.35 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 1.14 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 0.96 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 1.67 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 1.06 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 1.43 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 1.26 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 1.01 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 0.65 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 2.47 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 2.26 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 2.12 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 0.60 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/27/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2019 <0.50 <0.50 <0.50 0.36 J <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 0.16 J <0.50 <0.50 <0.50 <0.50 <0.50

RS26
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS
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04/06/2004 <0.50 <0.50 NDP - 14.2 <0.50 <0.50 <0.50 2.25  ^ <0.50

07/22/2005 <0.50 <0.50 <0.50 11.7 <0.50 <0.50 <0.50 1.47 <0.50

01/25/2006 <0.50 <0.50 <0.50 18.4 0.54 <0.50 <0.50 3.07  ^ <0.50

04/20/2006 <0.50 <0.50 <0.50 13.9 <0.50 <0.50 <0.50 1.81 <0.50

07/18/2006 <0.50 <0.50 <0.50 13.1 <0.50 <0.50 <0.50 1.31 <0.50

10/25/2006 <0.50 <0.50 <0.50 12.3 <0.50 <0.50 <0.50 1.34 <0.50

02/02/2007 <0.50 <0.50 <0.50 13.7 <0.50 <0.50 <0.50 1.32 <0.50

04/25/2007 <0.50 <0.50 <0.50 10.8 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 13.5 <0.50 <0.50 <0.50 1.23 <0.50

03/03/2010 <0.50 <0.50 <0.50 15.1 <0.50 <0.50 <0.50 1.63 <0.50

08/25/2010 <0.50 <0.50 <0.50 10.5 <0.50 <0.50 <0.50 0.91 <0.50

03/17/2011 <0.50 <0.50 <0.50 12.2 <0.50 <0.50 <0.50 1.10 <0.50

03/08/2012 <0.50 <0.50 <0.50 16.6 <0.50 <0.50 <0.50 1.02 <0.50

11/28/2012 <0.50 <0.50 <0.50 15.4 <0.50 <0.50 <0.50 1.17 <0.50

02/19/2013 <0.50 <0.50 <0.50 16.1 <0.50 <0.50 <0.50 0.57 <0.50

11/25/2013 <0.50 <0.50 <0.50 15.7 <0.50 <0.50 <0.50 1.09 <0.50

05/20/2014 <0.50 <0.50 <0.50 15.3 <0.50 <0.50 <0.50 0.67 <0.50

09/19/2014 <0.50 <0.50 <0.50 10.8 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 9.91 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 12.2 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 9.05 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 10.6 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 10.3 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 9.29 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 10.5 <0.50 <0.50 <0.50 <0.50 <0.50

11/21/2017 <0.50 <0.50 <0.50 9.58 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 8.55 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 9.54 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 9.14 <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2018 <0.50 <0.50 <0.50 10.8 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2019 <0.50 <0.50 <0.50 6.59 <0.50 <0.50 <0.50 0.19 J <0.50

04/29/2019 <0.50 <0.50 <0.50 6.76 <0.50 <0.50 <0.50 <0.50 <0.50

08/27/2019 <0.50 <0.50 <0.50 6.54 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2020 0.32 J 0.08 J <0.50 8.62 <0.50 <0.50 <0.50 <0.50 <0.50

03/04/2020 0.31 J 0.11 J <0.50 7.93 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2018 <0.50 <0.50 <0.50 2.81 <0.50 <0.50 <0.50 <0.50 <0.50

01/17/2019 <0.50 <0.50 <0.50 1.55 <0.50 <0.50 <0.50 <0.50 <0.50

RS29

(Renamed RS29R in 

January 2020)

RS30
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS
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12/17/2004 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/22/2004 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/28/2005 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/21/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/19/2005 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/01/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/24/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/17/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/21/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/27/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RSA
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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12/22/2004 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/27/2005 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/19/2005 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/01/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/27/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/30/2019 <0.50 0.41 J <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 0.25 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 0.25 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 0.29 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 0.37 J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RSB
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/19/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/27/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/03/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/04/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/18/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/09/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/18/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/27/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RSC
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RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS
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10/19/2005 <0.50 <0.50 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/27/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 0.57 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/29/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/20/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/21/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/15/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/13/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/02/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/05/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/27/2019 <0.50 <0.50 <0.50 0.23 J <0.50 <0.50 <0.50 <0.50 <0.50

10/16/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RSD
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS
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04/06/2004 <0.50 0.52 NDP - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/21/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/19/2006 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 0.62 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/31/2007 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 0.53 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 0.61 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/21/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/14/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/13/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/22/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/22/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/29/2019 <0.50 0.20 J <0.50 0.21 J <0.50 <0.50 <0.50 <0.50 <0.50

08/26/2019 <0.50 0.14 J <0.50 0.26 J <0.50 <0.50 <0.50 <0.50 <0.50

10/15/2019 <0.50 0.22 J <0.50 0.31 J <0.50 <0.50 <0.50 <0.50 <0.50

01/16/2020 <0.50 0.24 J <0.50 0.29 J <0.50 <0.50 <0.50 <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS
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07/21/2005 <0.50 <0.50 <0.50 0.95 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 1.09 <0.50 <0.50 0.57 <0.50 <0.50

04/19/2006 <0.50 0.52 <0.50 0.90 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 0.73 <0.50 1.12 <0.50 <0.50 0.51 <0.50 <0.50

10/25/2006 <0.50 1.76 <0.50 0.91 <0.50 <0.50 <0.50 <0.50 <0.50

01/31/2007 <0.50 0.58 <0.50 1.02 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 0.84 <0.50 1.05 <0.50 <0.50 0.51 <0.50 <0.50

10/03/2007 <0.50 1.09 <0.50 0.96 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 0.81 <0.50 0.94 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 0.84 <0.50 0.97 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 1.02 <0.50 0.93 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 1.69 <0.50 0.91 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 1.87 <0.50 0.67 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 0.81 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 0.66 <0.50 0.91 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 0.81 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 0.60 <0.50 0.92 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 0.94 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 0.57 <0.50 1.07 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 0.65 <0.50 1.14 <0.50 <0.50 0.54 <0.50 <0.50

05/21/2014 <0.50 0.64 <0.50 1.02 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 0.94 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 0.55 <0.50 1.13 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 0.64 <0.50 1.14 <0.50 <0.50 <0.50 <0.50 <0.50

03/14/2016 <0.50 0.67 <0.50 1.00 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2016 <0.50 0.81 <0.50 0.90 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 0.71 <0.50 0.92 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 0.63 <0.50 1.17 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 0.81 <0.50 1.01 <0.50 <0.50 <0.50 <0.50 <0.50

11/22/2017 <0.50 0.87 <0.50 0.65 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 0.53 <0.50 0.93 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 0.65 <0.50 1.27 <0.50 <0.50 <0.50 <0.50 <0.50

08/22/2018 <0.50 0.50 <0.50 1.00 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2018 <0.50 0.70 <0.50 1.10 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 0.64 <0.50 1.36 <0.50 <0.50 0.47 J <0.50 <0.50

04/29/2019 <0.50 0.44 J <0.50 1.19 <0.50 <0.50 0.36 J <0.50 <0.50

08/26/2019 <0.50 0.47 J <0.50 1.13 <0.50 <0.50 0.40 J <0.50 <0.50

10/15/2019 <0.50 0.59 <0.50 1.35 <0.50 <0.50 0.42 J <0.50 <0.50

01/16/2020 <0.50 0.53 <0.50 1.20 <0.50 <0.50 0.36 J <0.50 <0.50
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE
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07/21/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/19/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/31/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 6.12  ^ 6.54 <0.50 <0.50 <0.50 2.46 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 1.28 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/09/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50

05/21/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/21/2015 <0.50 2.87 1.87 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/14/2016 <0.50 0.70 0.62 <0.50 <0.50 <0.50 0.55 <0.50 <0.50

10/12/2016 <0.50 1.20 0.84 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/01/2017 <0.50 0.60 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/14/2017 <0.50 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/29/2017 <0.50 0.68 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/22/2017 <0.50 0.91 0.57 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/20/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

06/06/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/22/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/12/2018 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/15/2019 <0.50 0.32 J 0.21 J <0.50 <0.50 <0.50 0.42 J <0.50 <0.50

04/29/2019 <0.50 0.22 J <0.50 <0.50 <0.50 <0.50 0.33 J <0.50 <0.50

08/26/2019 <0.50 0.19 J 0.23 J 0.19 J <0.50 <0.50 0.34 J <0.50 <0.50

10/15/2019 <0.50 0.19 J <0.50 0.19 J <0.50 <0.50 0.38 J <0.50 <0.50

01/16/2020 <0.50 0.22 J 0.14 J <0.50 <0.50 <0.50 0.33 J <0.50 <0.50

WR9
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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The following wells have been abandoned or taken out of service over the course of monitoring. Data presented is for reference only.

04/07/2004 <0.50 6.95  ^ NDP - 1.74 <0.50 <0.50 0.90 <0.50 <0.50

01/26/2005 <0.50 6.78  ^ NDP - 1.60 <0.50 <0.50 0.87 <0.50 <0.50

04/21/2005 <0.50 7.20  ^ 1.26 1.68 <0.50 <0.50 0.84 <0.50 <0.50

07/21/2005 <0.50 7.57  ^ 1.31 1.87 <0.50 <0.50 0.92 <0.50 <0.50

10/19/2005 <0.50 6.65  ^ 1.29 1.57 <0.50 <0.50 0.83 <0.50 <0.50

01/25/2006 <0.50 8.18  ^ 1.27 1.81 <0.50 <0.50 0.95 <0.50 <0.50

04/19/2006 <0.50 7.69  ^ 1.23 1.63 <0.50 <0.50 0.88 <0.50 <0.50

10/25/2006 <0.50 5.64  ^ 0.94 1.30 <0.50 <0.50 0.74 <0.50 <0.50

01/31/2007 <0.50 6.92  ^ 1.26 1.42 <0.50 <0.50 0.83 <0.50 <0.50

04/25/2007 <0.50 5.37  ^ 0.91 1.40 <0.50 <0.50 0.82 <0.50 <0.50

07/23/2008 <0.50 4.67 <0.50 1.69 <0.50 <0.50 0.66 <0.50 <0.50

10/22/2008 <0.50 5.27  ^ 0.55 1.95 <0.50 <0.50 0.79 <0.50 <0.50

12/02/2009 <0.50 4.43 0.58 1.43 <0.50 <0.50 0.60 <0.50 <0.50

03/03/2010 <0.50 5.55  ^ 0.75 1.63 <0.50 <0.50 0.72 <0.50 <0.50

08/25/2010 <0.50 5.60  ^ 0.83 1.59 <0.50 <0.50 0.78 <0.50 <0.50

03/17/2011 <0.50 6.09  ^ 0.83 1.32 <0.50 <0.50 0.63 <0.50 <0.50

11/28/2012 <0.50 6.54  ^ 0.88 1.59 <0.50 <0.50 0.82 <0.50 <0.50

02/19/2013 <0.50 6.12  ^ 0.71 1.70 <0.50 <0.50 0.79 <0.50 <0.50

11/25/2013 <0.50 5.33  ^ 0.84 1.69 <0.50 <0.50 0.69 <0.50 <0.50

02/19/2014 <0.50 6.36  ^ 0.96 1.63 <0.50 <0.50 0.76 <0.50 <0.50

05/21/2014 <0.50 6.11  ^ 0.72 2.01 <0.50 <0.50 0.79 <0.50 <0.50

09/17/2014 <0.50 5.24  ^ 0.61 1.67 <0.50 <0.50 0.61 <0.50 <0.50

03/10/2015 <0.50 5.68  ^ 0.76 1.72 <0.50 <0.50 0.66 <0.50 <0.50

10/21/2015 <0.50 5.44  ^ 0.62 1.70 <0.50 <0.50 <0.50 <0.50 <0.50

03/14/2016 <0.50 5.55  ^ 0.70 1.67 <0.50 <0.50 0.68 <0.50 <0.50

04/06/2004 <0.50 12.7  ^ NDP - 1.26 <0.50 <0.50 1.84 <0.50 <0.50

01/26/2005 <0.50 12.4  ^ NDP - 1.22 <0.50 <0.50 1.43 <0.50 <0.50

04/21/2005 <0.50 13.3  ^ 9.99 1.26 <0.50 <0.50 1.44 <0.50 <0.50

07/21/2005 <0.50 15.9  ^ 11.5 1.39 <0.50 <0.50 1.67 <0.50 <0.50

10/19/2005 <0.50 15.6  ^ NDP - 1.42 <0.50 <0.50 1.59 <0.50 <0.50

01/25/2006 <0.50 18.9  ^ 12.1 1.44 <0.50 <0.50 1.61 <0.50 <0.50

04/19/2006 <0.50 19.2  ^ 12.3 1.25 <0.50 <0.50 1.42 <0.50 <0.50

10/25/2006 <0.50 18.3  ^ 12.0 1.11 <0.50 <0.50 1.26 <0.50 <0.50

WR6

(Out of Service - 2007)

(Abandoned)

WR3

(Out of Service - June 2016)
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TABLE 1

RIVERSIDE AND WHITE RIVER PRODUCTION WATER cVOC ANALYTICAL RESULTS

5 5 200 70 100 7 NE 2 NE

µg/Lµg/Lµg/L µg/L µg/L µg/LSample ID Date Collected µg/L µg/L µg/L

USEPA Maximum Contaminant Level
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07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 3.25 <0.50 <0.50 <0.50 0.51 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/17/2011 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/25/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/20/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

09/17/2014 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/10/2015 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/22/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/20/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/18/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/25/2006 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/02/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/25/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/03/2007 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

01/09/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

04/15/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

07/23/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

10/22/2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/25/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12/02/2009 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/03/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/25/2010 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

03/08/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/28/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/19/2013 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RS28

(Out of Service - 1989)

(Abandoned)

09/18/2012 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

RS2

(Out of Service - March 

2015)

(Abandoned)

RS27

(Out of Service - March 

2014)

(Abandoned)
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TABLE 2

RIVERSIDE AND WHITE RIVER

 FINISHED WATER cVOC ANALYTICAL RESULTS

02/08/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/11/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/09/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/07/2016 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/08/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/16/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/15/2017 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/27/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/16/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/15/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/12/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/11/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

05/15/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

08/12/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11/11/2019 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

02/12/2020 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

WHITE RIVER

PLANT

(WR PD)
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TABLE 3

WR3 cVOC ANALYTICAL RESULTS

PRE- AND POST-AERATION PRODUCTION WATER

August Mack Project No.:

JU0082.380

5 5 200 70 100 7 NE 2 NE

02/11/2020 Pre <0.079 2.35 0.28 J <0.177 <0.11 <0.092 <0.129 <0.165 <0.226

Pre <0.079 2.25 0.23 J 0.19 J <0.11 <0.092 <0.129 <0.165 <0.226

Post <0.079 1.12 <0.11 <0.177 <0.11 <0.092 <0.129 <0.165 <0.226

Pre <0.079 3.36 0.47 J 0.77 <0.11 <0.092 0.18 J <0.165 <0.226

Post <0.079 1.73 0.26 J 0.55 <0.11 <0.092 <0.129 <0.165 <0.226

Pre <0.079 3.75 0.38 J 0.99 <0.11 <0.092 0.26 J <0.165 <0.226

Post <0.079 1.99 0.18 J 0.70 <0.11 <0.092 0.13 J <0.165 <0.226

Pre <0.079 4.01 0.40 J 1.19 <0.11 <0.092 0.32 J <0.165 <0.226

Post <0.079 2.28 0.19 J 0.85 <0.11 <0.092 0.18 J <0.165 <0.226

Pre <0.079 3.40 0.42 J 1.02 <0.11 <0.092 0.34 J <0.165 <0.226

Post <0.079 1.88 0.21 J 0.81 <0.11 <0.092 0.23 J <0.165 <0.226

Pre <0.079 3.89 0.42 J 1.32 <0.11 <0.092 0.38 J <0.165 <0.226

Post <0.079 2.12 0.22 J 0.98 <0.11 <0.092 0.25 J <0.165 <0.226

Pre <0.079 4.10 0.43 J 1.47 <0.11 <0.092 0.43 J <0.165 <0.226

Post <0.079 2.48 0.23 J 1.00 <0.11 <0.092 0.26 J <0.165 <0.226

Pre <0.079 3.91 0.43 J 1.24 <0.11 <0.092 0.38 J <0.165 <0.226

Post <0.079 2.37 0.24 J 0.95 <0.11 <0.092 0.25 J <0.165 <0.226

1
,1

,1
-T

ri
ch

lo
ro

e
th

a
n

e

1
,1

-D
ic

h
lo

ro
e
th

a
n

e

Chlorinated Volatile Organic Compounds (cVOCs)

USEPA Maximum Contaminant Level

T
ri

ch
lo

ro
e
th

e
n

e

V
in

y
l 

C
h

lo
ri

d
e

T
e
tr

a
ch

lo
ro

e
th

e
n

e

C
h

lo
ro

e
th

a
n

e

ci
s-

1
,2

-D
ic

h
lo

ro
e
th

e
n

e

tr
a
n

s-
1
,2

-D
ic

h
lo

ro
e
th

a
n

e

1
,1

-D
ic

h
lo

ro
e
th

e
n

e

µg/L µg/Lµg/LSample Location Date Collected Sample ID µg/L

WR3

02/20/2020

03/02/2020

03/11/2020

03/17/2020

04/07/2020

04/15/2020

04/22/2020

04/28/2020

µg/Lµg/L µg/L µg/L µg/L
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Table 4 Potential Chemical-Specific ARARs and TBCs 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of 
Standard 

ARARs or 
TBC 

Comments 

Safe Drinking 
Water Act, 

National Primary 
Drinking Water 

Standards 

40 CFR, Part 
141.61 

MCLs for public 
water systems 

Applicable 

The NCP defines MCLs 
as relevant and 
appropriate for 

groundwater determined 
to be a current or 

potential source of 
drinking water. 

Safe Drinking 
Water Act, 
Maximum 

Contaminant 
Level Goals 

(MCLGs) 

40 CFR, Part 
141.50 

Potable water 
quality goals 

TBC 

MCLGs that have non-
zero values are relevant 

and appropriate for 
groundwater to be a 
current or potential 

source of drinking water. 
Maximum contaminant 

goals are non-
enforceable health goals. 

U.S. EPA Health-
Based Guidelines 
for Air, Drinking 
Water, and Soil 

(Regional 
Screening Levels) 

Tables at 
https://www.epa.
gov/risk/regional
-screening-levels-
rsls-generic-tables. 

United States 
Environmental 

Protection 
Agency, Regional 
Screening Levels 

for Chemical 
Contaminants at 
Superfund Sites 

(February 20, 
2020) 

Human health 
risk-based 

screening levels 
for contaminants 

in soil and 
groundwater 

under different 
land use scenarios 

TBC 

Possible screening 
and/or cleanup goals to 
use in absence of MCLs 

values for specific 
contaminants based on a 
target cancer risk (TR) of 

1x10-6. U.S. EPA in the 
MOA agreed a 1x10-5 TR 

was acceptable. 

 

  



Table 5 Potential Action-Specific ARARs and TBCs 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of 
Standard 

ARARs or TBC Comments 

Safe Drinking 
Water Act, 

National Primary 
Drinking Water 

Standards 

40 CFR, Part 
141.61 

Treatment for 
public water 

systems 
Applicable 

Defines treatment 
standards for 
current and 

potential sources 
of drinking water. 

Occupational 
Safety and Health 

Administration 
(OSHA) 

29 CFR 1910 

Requires 40-hour 
HAZWOPER 
training and 

annual 8-hour 
refreshers for site 

workers 

Applicable 

For installation 
and operation and 

maintenance 
activities. 

Clean Air Act 
(CAA) 

40 CFR 50-80 

The CAA 
regulates air 
emissions of 

substances that 
may harm public 

health. 

Applicable 
During operation 
of all air emission 
treatment options. 

RCRA Subtitle C 
Hazardous Waste 
Identification and 

Generator 
Requirements 

40 CFR 261 

A solid waste is a 
hazardous waste if 

it exhibits any 
characteristics of 

ignitability, 
corrosivity, 
reactivity or 

toxicity.  

Applicable 
Disposal of waste 
materials related 

to treatment. 

CERCLA Off-Site 
Rule 

CERCLA Section 
121(d)(3) 

Applies to off-Site 
disposal of 
hazardous 
substances 

TBC 
Disposal of waste 
materials related 

to treatment. 

 

 

 



Table 6 Potential Location-Specific ARARs and TBCs 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of 
Standard 

ARARs or TBC Comments 

Endangered 
Species Act and 

Fish and Wildlife 
Coordination Act 

16 CFR Part 661 
and 16 U.S.C. 1531 

Actions must be 
taken to conserve 
critical habitat in 
areas where there 
are endangered or 
threatened species. 

Potentially 
Applicable 

Potential ETR 
species in the area. 

Executive Order 
11988 – Floodplain 

Management 

40 CFR Part 6, 
Subpart A; 40 CFR 

6.302 

Activities taking 
place within 

floodplains must 
be performed to 
avoid adverse 
impacts and 

preserve beneficial 
values. 

Potentially 
Applicable 

Pertinent to 
activities that may 
occur within the 

floodplain. A 
portion of the 

RSWF production 
wells are located 
in the floodplain. 

Resource 
Conservation and 

Recovery Act 
(RCRA) 

Regulations – 
Location 

Standards 

40 CFR Part 264.18 

Regulates the 
design, 

construction, 
operation, and 
maintenance of 

hazardous waste 
management 

facilities within 
the 100-year 
floodplain. 

Potentially 
Applicable 

Applicable for on-
site treatment, 

storage, or 
disposal of 

hazardous waste. 

 



Table 7 Treatment Alternatives General Response Action Screening Analysis 

Remedial  
Action 

Objective 

General 
Response 

Action 
Effectiveness Implementability Cost Comment or Further Description 

Result of 
Screening 

 No Action 
⚪ ⚫ ⚫ 

Per 40 CFR 300.403(e)(6) of the revised 
NCP (March 8, 1990), this option must 
be evaluated as a baseline against other 

options. 

Retain as 
Baseline 

 Aeration 
⚫ ⚫ ◑◑◑◑ 

Effectiveness: Proven technology 
Implementability: Easy to implement 
Cost: Moderate capital and O&M cost 

Retain 

Treatment of 
Groundwater 

to Below 
MCLs  

Carbon 
Adsorption 

⚫ ⚫ ◑◑◑◑////⚪ 

Effectiveness: Proven technology 
Implementability: Easy to implement 

Cost: Moderate capital and high O&M 
cost 

Retain 

 Ozonation 
 

⚫ 
 

◑◑◑◑ ◑◑◑◑ 

Effectiveness: Proven technology 
Implementability: Moderately hard to 

implement 
Cost: Moderate capital and O&M cost 

Retain 

 
Advanced 
Oxidation 

 

⚫ 
 

◑◑◑◑ 
⚪ 

Effectiveness: Proven technology 
Implementability: Moderately hard to 

implement 
Cost: High capital and O&M cost 

Retain 

 
Anaerobic 
Biological 

Reactor 
⚪ ⚪ ⚪ 

Effectiveness: Easy to upset 
Implementability: Large footprint 
Cost: High capital and O&M cost 

Do Not 
Retain 

 
Notes: CFR = Code of Federal Regulations  Ratings: 

 NCP= National Contingency Plan   ⚪ = Low Effectiveness, Difficult Implementability, High Cost 
        ◑◑◑◑    = Moderate Effectiveness, Moderate Implementability, Moderate Cost 

        ⚫ = High Effectiveness, Easy Implementability, Low Cost 



Baseline

Activity No Action

Capital Cost

    Equipment

    Installation (30% of Equipment Cost)

    Building Upgrades

    Compressor

    Hydrogen Peroxide Tank

    Electrical Service Installation

Operation & Maintenance2 (30 years)

    Electricity3 Cost

    Media4 Wash with Labor

    Media4 Replacement with Labor

    Ozone Replacement Parts with Labor

    Lamp Replacement with Labor

    Hydrogen Peroxide (35%)

Notes:
1 = Design, Treatability Testing, and Post Installation Testing costs based upon experience with these system types. 
2 = Operation and maintenance cost based upon costing provided by vendors or Citizens for the aeration system multiplied by 30 years.
3 = Electricity costs are based upon electrical usage provided by vendors for specific equipment components.
4 = Media for the aeration alternative is the packing material.  Media for the carbon adsorption alternative is activated carbon.

$0 $1,894,000 $4,063,000 $2,186,000 $7,397,000Total

-- -- -- $1,950,000

Subtotal $964,000 $3,198,000 $1,320,000 $6,300,000

-- -- $120,000 --

-- -- -- $450,000

$360,000 -- -- --

$150,000 $3,000,000

Subtotal $880,000 $815,000 $791,000 $1,012,000

$0

$454,000 $198,000 $1,200,000 $3,900,000

-- -- -- $10,000

$10,000 $10,000 $15,000 $15,000

$25,000 $25,000 $25,000 $25,000

-- -- $10,000 --

Design/Treatability Testing/Post-

Installation Testing1

$0

$650,000 $600,000 $570,000 $740,000

$195,000 $180,000 $171,000 $222,000

Aeration Carbon Adsorption Ozonation Advanced Oxidation

$0 $50,000 $50,000 $75,000 $85,000

Table 9

Cost Estimates of Alternatives

Alternative 1 Alternative 2 Alternative 3 Alternative 4



  

Table 10 
Alternatives Comparative Evaluation 

Criterion 
Baseline Alternative 1 Alternative 2 Alternative 3 Alternative 4 

No Action Aeration 
Carbon 

Adsorption 
Ozonation 

Advanced 
Oxidation 

Evaluation Criteria1 with Assigned Scoring 

Protection of 
Human Health and 
Environment 

 
Fail 

 
Pass  

 
Pass 

 
Pass 

 
Pass 

Compliance with 
ARARs/TBCs 

Fail Pass Pass Pass Pass 

Long-Term 
Effectiveness 

Low High – 3 pts Medium – 2 pts Medium – 2 pts High – 3 pts 

Reduction in 
Toxicity, Mobility, 
or Volume 

 
None 

 
Medium – 2 pts 

 
Medium – 2 pts 

 
High – 3 pts 

 
High – 3 pts 

Short-Term 
Effectiveness 

Low Medium – 2 pts High – 3 pts Medium – 2 pts Low – 1 pt 

Implementability High  High – 3 pts Medium – 2 pts Low – 1 pts Low – 1 pt 
Community 
Acceptance 

Low Medium – 2 pts Medium – 2 pts Medium – 2 pts Medium – 2 pts 

Score Total NA 12 11 10 10 

Estimated Costs2 

Design $0 $50,000 $50,000 $75,000 $85,000 
Capital Costs $0 $880,000 $815,000 $791,000 $1,012,000 
O&M (30 Years) $0 $964,000 $3,198,000 1,320,000 $6,300,000 
 
Total 

 
$0 

 
$1,894,000 

 
$4,063,000 

 
$2,186,000 

 
$7,397,000 

Cost Rank 
(Low to High) 

1st 2nd 4th 3rd 5th 

Notes:   1 = Refer to Section 4.3 of the Feasibility Study for details of the evaluation. 
 2 = Refer to Table E-1 in Appendix E for costing details. 

 ARARs = Applicable or Relevant and Appropriate Requirements; TBCs= to be considered.  
 NA – Not scored since it failed one or more threshold criterion. 



 
 

  

APPENDIX A 
Memorandum of Agreement for the 0153/Riverside Ground Water Contamination 

Site, Indianapolis, Indiana 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















































































APPENDIX B  

 

Preliminary Assessment Report, Indiana Department of Environmental Management, 
November 1, 2013 

 

 

 

 

 

APPENDIX REDACTED DUE TO CLAIM OF CONFIDENTIALITY – 
CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 

PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION 



APPENDIX C  

 

Site Inspection Report, Indiana Department of Environmental Management, dated 
October 23, 2014 
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CONFIDENTIAL – NOT SUBJECT TO PUBLIC DISCLOSURE FOR REASONS OF 

PUBLIC SAFETY, AND CONFIDENTIAL BUSINESS INFORMATION 



 
 

  

APPENDIX D 
Marion County ETR Search Results and Wetlands Map 

 



Species Name Common Name STATEFED

Page 1 of 3

05/09/2019
Indiana County Endangered, Threatened and Rare Species List

GRANK SRANK

MarionCounty:

Mollusk: Bivalvia (Mussels)

Cyprogenia stegaria Eastern Fanshell Pearlymussel LE SE G1Q S1

Epioblasma obliquata perobliqua White catspaw LE SE G1T1 SX

Epioblasma rangiana Northern Riffleshell LE SE G2 S1

Epioblasma triquetra Snuffbox LE SE G3 S1

Fusconaia subrotunda Longsolid C SX G3 SX

Lampsilis fasciola Wavyrayed Lampmussel SSC G5 S3

Obovaria subrotunda Round Hickorynut C SE G4 S1

Plethobasus cicatricosus White Wartyback LE SX G1 SX

Plethobasus cooperianus Orangefoot Pimpleback LE SX G1 SX

Plethobasus cyphyus Sheepnose LE SE G3 S1

Pleurobema clava Clubshell LE SE G1G2 S1

Pleurobema plenum Rough Pigtoe LE SE G1 S1

Pleurobema rubrum Pyramid Pigtoe SX G2G3 SX

Ptychobranchus fasciolaris Kidneyshell SSC G4G5 S2

Quadrula cylindrica cylindrica Rabbitsfoot LT SE G3G4T3 S1

Toxolasma lividus Purple Lilliput C SSC G3Q S2

Venustaconcha ellipsiformis Ellipse SSC G4 S2

Villosa lienosa Little Spectaclecase SSC G5 S3

Insect: Hymenoptera

Bombus affinis Rusty-patched Bumble Bee LE SE G1 S1

Insect: Lepidoptera (Butterflies & Moths)

Hyperaeschra georgica A Prominent Moth G5 S2

Insect: Neuroptera

Sisyra sp. 1 Indiana Spongilla Fly ST GNR S2

Fish

Percina evides Gilt Darter SE G4 S1

Amphibian

Necturus maculosus Common mudpuppy SSC G5 S2

Reptile

Clemmys guttata Spotted Turtle C SE G5 S2

Clonophis kirtlandii Kirtland's Snake SE G2 S2

Emydoidea blandingii Blanding's Turtle C SE G4 S2

Thamnophis butleri Butler's Garter Snake SE G4 S1

Bird

Aimophila aestivalis Bachman's Sparrow G3 SXB

Ardea alba Great Egret SSC G5 S1B

Bartramia longicauda Upland Sandpiper SE G5 S3B

Botaurus lentiginosus American Bittern SE G5 S2B

Indiana Natural Heritage Data Center

Division of Nature Preserves

Indiana Department of Natural Resources

This data is not the result of comprehensive county 

surveys.

Fed: LE = Endangered; LT = Threatened; C = candidate; PDL = proposed for delisting

State: SE = state endangered; ST = state threatened; SR = state rare; SSC = state species of special concern; 

SX = state extirpated; SG = state significant; WL = watch list

GRANK: Global Heritage Rank: G1 = critically imperiled globally; G2 = imperiled globally; G3 = rare or uncommon 

globally; G4 = widespread and abundant globally but with long term concerns; G5 = widespread and abundant 

globally; G? = unranked; GX = extinct;  Q = uncertain rank; T = taxonomic subunit rank

SRANK: State Heritage Rank: S1 = critically imperiled in state; S2 = imperiled in state; S3 = rare or uncommon in state; 

G4 = widespread and abundant in state but with long term concern; SG = state significant; SH = historical in 

state; SX = state extirpated; B = breeding status; S? = unranked; SNR = unranked; SNA = nonbreeding status 

unranked
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GRANK SRANK

MarionCounty:

Buteo platypterus Broad-winged Hawk SSC G5 S3B

Certhia americana Brown Creeper G5 S2B

Chordeiles minor Common Nighthawk SSC G5 S4B

Falco peregrinus Peregrine Falcon SSC G4 S2B

Haliaeetus leucocephalus Bald Eagle SSC G5 S2

Helmitheros vermivorus Worm-eating Warbler SSC G5 S3B

Ixobrychus exilis Least Bittern SE G5 S3B

Lanius ludovicianus Loggerhead Shrike SE G4 S3B

Mniotilta varia Black-and-white Warbler SSC G5 S1S2B

Nycticorax nycticorax Black-crowned Night-heron SE G5 S1B

Pandion haliaetus Osprey SSC G5 S1B

Rallus elegans King Rail SE G4 S1B

Setophaga cerulea Cerulean Warbler SE G4 S3B

Setophaga citrina Hooded Warbler SSC G5 S3B

Sitta canadensis Red-breasted Nuthatch G5 S1B

Mammal

Lasiurus borealis Eastern Red Bat SSC G3G4 S4

Myotis lucifugus Little Brown Bat C SE G3 S2

Myotis septentrionalis Northern Long Eared Bat LT SE G1G2 S2S3

Myotis sodalis Indiana Bat LE SE G2 S1

Taxidea taxus American Badger SSC G5 S2

Vascular Plant

Chelone obliqua var. speciosa Rose Turtlehead WL G4T3 S3

Deschampsia cespitosa Tufted Hairgrass SR G5 S3

Hydrastis canadensis Golden Seal WL G3G4 S3

Juglans cinerea Butternut ST G4 S2

Melanthium virginicum Virginia Bunchflower SE G5 S1

Panax quinquefolius American Ginseng WL G3G4 S3

Poa wolfii Wolf Bluegrass SR G4 S3

Rubus odoratus Purple Flowering Raspberry ST G5 S2

Trifolium stoloniferum Running Buffalo Clover LE SE G3 S1

High Quality Natural Community

Forest - flatwoods central till plain Central Till Plain Flatwoods SG G3 S2

Forest - floodplain mesic Mesic Floodplain Forest SG G3? S1

Forest - floodplain wet Wet Floodplain Forest SG G3? S3

Forest - floodplain wet-mesic Wet-mesic Floodplain Forest SG G3? S3

Forest - upland dry-mesic Central Till Plain Central Till Plain Dry-mesic 

Upland Forest

SG GNR S2

Forest - upland mesic Central Till Plain Central Till Plain Mesic Upland 

Forest

SG GNR S3

Indiana Natural Heritage Data Center

Division of Nature Preserves

Indiana Department of Natural Resources

This data is not the result of comprehensive county 

surveys.

Fed: LE = Endangered; LT = Threatened; C = candidate; PDL = proposed for delisting

State: SE = state endangered; ST = state threatened; SR = state rare; SSC = state species of special concern; 

SX = state extirpated; SG = state significant; WL = watch list

GRANK: Global Heritage Rank: G1 = critically imperiled globally; G2 = imperiled globally; G3 = rare or uncommon 

globally; G4 = widespread and abundant globally but with long term concerns; G5 = widespread and abundant 

globally; G? = unranked; GX = extinct;  Q = uncertain rank; T = taxonomic subunit rank

SRANK: State Heritage Rank: S1 = critically imperiled in state; S2 = imperiled in state; S3 = rare or uncommon in state; 

G4 = widespread and abundant in state but with long term concern; SG = state significant; SH = historical in 

state; SX = state extirpated; B = breeding status; S? = unranked; SNR = unranked; SNA = nonbreeding status 

unranked
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Wetland - fen Fen SG G3 S3

Wetland - marsh Marsh SG GU S4

Indiana Natural Heritage Data Center

Division of Nature Preserves

Indiana Department of Natural Resources

This data is not the result of comprehensive county 

surveys.

Fed: LE = Endangered; LT = Threatened; C = candidate; PDL = proposed for delisting

State: SE = state endangered; ST = state threatened; SR = state rare; SSC = state species of special concern; 

SX = state extirpated; SG = state significant; WL = watch list

GRANK: Global Heritage Rank: G1 = critically imperiled globally; G2 = imperiled globally; G3 = rare or uncommon 

globally; G4 = widespread and abundant globally but with long term concerns; G5 = widespread and abundant 

globally; G? = unranked; GX = extinct;  Q = uncertain rank; T = taxonomic subunit rank

SRANK: State Heritage Rank: S1 = critically imperiled in state; S2 = imperiled in state; S3 = rare or uncommon in state; 

G4 = widespread and abundant in state but with long term concern; SG = state significant; SH = historical in 

state; SX = state extirpated; B = breeding status; S? = unranked; SNR = unranked; SNA = nonbreeding status 

unranked



Site 0153 - Wetlands Map

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater

Estuarine and Marine Wetland

Freshwater Emergent Wetland
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Other
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April 15, 2020
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1:52,171

This page was produced by the NWI mapper

National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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