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1.0    BACKGROUND 

This document presents the In‐situ Chemical Oxidation Remedial Action Report Addendum #1 (ISCO RA 

Report Addendum #1) for the implementation of additional ISCO interim remedial action activities (a 

‘polishing event’) at the CTS of Asheville, Inc. Superfund Site (Site) located at 235 Mills Gap Road in 

Asheville, Buncombe County, North Carolina. The initial full‐scale ISCO interim remedial action activities 

were documented in the ISCO Remedial Action Report dated July 20, 2020 (Wood, 2020). This ISCO RA 

Report Addendum #1 has been prepared to comply with Paragraph 4.5(d) of the Statement of Work (SOW) 

of the Consent Decree for Interim Remedial Design/Remedial Action (CD) at the Site between the United 

States of America and CTS Corporation, Mills Gap Road Associates, and Northrop Grumman Systems 

Corporation (Settling Defendants). The ISCO RA Report Addendum #1 activities were performed in general 

accordance with the ISCO Remedial Action Work Plan Addendum #1, dated June 2, 2023 (WSP, 2023a). A 

chronology of events related to the ISCO interim remedial actions is presented in Table 1. 

 

1.1 PREVIOUS ISCO REMEDIAL ACTION ACTIVITIES 

Drilling activities for the installation of 76 additional emplacement wells for the initial full‐scale ISCO interim 

remedial action were conducted between October 2019 and January 2020. The treatment interval was from 

the top of the ‘highly’ contaminated zone down to bedrock. The top of the contaminated zone was based 

on previously collected data in the treatment area and baseline groundwater sampling analytical results. 

From December 2019 to March 2020, a total of 380 emplacements, containing approximately 350,200 

pounds of potassium permanganate in approximately 82,050 gallons of slurry, were constructed at the 76 

emplacement well locations during the initial full‐scale ISCO interim remedial action. 

 

Since completion of the potassium permanganate emplacement in March 2020, eight ISCO performance 

groundwater monitoring events have been conducted. The ISCO performance groundwater monitoring 

program was initiated with 15 designated monitoring wells, and currently includes 12 monitoring wells. 

Three monitoring wells have been removed from the ISCO performance groundwater monitoring program 

since the TCE concentrations in groundwater samples collected from the monitoring wells were below five 

percent of the TCE concentration detected in the respective baseline samples, and below the average 

remedial action objective (RAO) concentration, for at least three consecutive performance monitoring 

events. USEPA approved the removal of these monitoring wells from the ISCO performance monitoring 

program. The average reduction of TCE in groundwater in the ISCO treatment area as of the July 2023 

groundwater monitoring event is approximately 65 percent (WSP, 2023b). 
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As described in Section 3.7.3 of the ISCO Final Remedial Design, additional potassium permanganate 

emplacements (i.e., a ‘polishing event’) were contemplated to be required to achieve the RAO of a 95 

percent TCE reduction. An ISCO polishing event, as described in the ISCO Remedial Action Work Plan 

Addendum #1, dated June 2, 2023, and approved by USEPA on June 16, 2023, was completed in August 

2023. Information on this ISCO polishing event is discussed in the following sections. 

 

1.2 EMPLACEMENT STRATEGY 

The treatment intervals for the polishing event emplacements were targeted based on groundwater 

conditions determined from previous ISCO‐related groundwater sampling results. The emplacement depths 

were established based on the thickness of the contaminated zone targeted and previous emplacement 

locations. The amount of potassium permanganate used and the vertical spacing of each emplacement was 

dependent upon the historical TCE concentrations in the vicinity of the emplacements. Historical TCE 

concentrations in groundwater samples, and previously collected data, were evaluated to determine the 

amount of potassium permanganate to be emplaced at each location. 

 

Based on the preliminary TCE concentrations reported for the groundwater sample collected from monitoring 

well MW‐35 during the July 2023 ISCO performance monitoring event, the 46 emplacements proposed for 

completion in the originally planned 12 emplacement well locations were slightly reallocated to include two 

additional emplacement well locations (EPW‐34 and EPW‐43). This modification resulted in the polishing event 

consisting of 46 potassium permanganate emplacements in 14 existing emplacement wells. The saprolite 

zone only was targeted at seven locations, the partially weathered rock (PWR) zone only was targeted at 

four locations, and both the saprolite and PWR zones were targeted at three existing ISCO emplacement 

well locations. 

 

A total of 40,000 pounds of potassium permanganate was proposed for emplacement at the 14 locations. 

The majority of emplacements were proposed using 1,000 pounds of potassium permanganate each, with a 

limited number of emplacements proposed using approximately 500 pounds of potassium permanganate 

each. 
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2.0    CONSTRUCTION ACTIVITIES 

2.1 SITE PREPARATION ACTIVITIES 

Prior to polishing event emplacement activities, the following Site preparation activities were conducted: 

 Vegetation was cleared around the Site entrance to provide improved ingress/egress visibility 
from/to Mills Gap Road. 

 Vegetation and other surface obstructions were cleared in the treatment area for equipment and 
personnel access. 

 A water meter and backflow preventor assembly was obtained from the City of Asheville for use in 
accessing the municipal water supply. 

 A frac tank was temporarily staged onsite so that the availability of water was consistent during 
emplacement activities. 

 Three storage containers (‘conex boxes’) were staged onsite to securely store the potassium 
permanganate upon receipt from the manufacturer. 

 Temporary toilet facilities were mobilized to the Site. 

 

Under CERCLA Section 121(e)(1), federal, state, or local permits are not required for the portion of any 

removal or remedial action conducted entirely onsite as defined in 40 CFR 300.5 (see also 40 CFR 

300.400(e)(1) and (2)). In addition, CERCLA actions must only comply with the “substantive requirements,” 

not the administrative requirements of regulations. Administrative requirements include permit 

applications, reporting, record keeping, and consultation with administrative bodies.  

 

The following agency regulations requiring a permit/adherence were identified for implementation of the 

ISCO polishing event at the Site: 

 North Carolina Department of Environmental Quality (NCDEQ) Division of Water Resources 
Underground Injection Control (UIC) Well Program rules for subsurface injection. 

 Department of Homeland Security (DHS) Chemical Facility Anti‐Terrorism Standards (CFATS). 
 

The NCDEQ UIC Well Program was notified prior to initiation of the polishing event emplacement activities. 

NCDEQ indicated a modification of the existing UIC permit application was not necessary, but that 

permitting requirements were applicable and documentation of the polishing event could be submitted in 

the form of an Injection Event Record (NCDEQ Form UIC‐IER). 
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Potassium permanganate in quantities exceeding the screening threshold quantity of 400 pounds is 

regulated by the DHS CFATS. Upon receipt of the potassium permanganate at the Site, the material was 

secured and maintained in accordance with DHS requirements. 

 

Granular research‐grade potassium permanganate, which is marketed as CAIROX® by Carus Corporation, 

was delivered in approximate 2,000‐pound weather‐proof ‘super sacks’ placed in plastic containers, which 

were subsequently stored in the onsite secured storage containers. The super sacks varied in actual weight 

but were on average slightly greater than 2,000 pounds each.  

 

2.2 SUBSURFACE ACTIVITIES 

The following sections describe emplacement well preparation/cleanout and emplacement installations. 

 

2.2.1 Emplacement Well Preparation/Cleanout 

FRx, Inc. (FRx), an environmental injection contractor, mobilized equipment and materials to the Site on 

August 14, 2023 and performed emplacement activities from August 15 through August 24, 2023. Prior to 

installation of emplacements, FRx measured the depth to bottom in each emplacement well. Eleven of the 

fourteen emplacement wells contained semi‐solid material that needed to be removed prior to performing 

emplacements at the target depths. The semi‐solid material consisted of soil, bentonite and potassium 

permanganate residuals from the 2020 full‐scale emplacement activities. FRx flushed the emplacement 

wells utilizing municipally sourced water injected through stainless‐steel tremie pipe to the bottom of the 

emplacement wells. The slurry was then recirculated through a pump and trough at the surface and back to 

the emplacement well. Solid material was allowed to accumulate in the trough. The contents of the trough 

were placed in adjacent emplacement wells as listed in Table 2. The subsurface equipment (e.g. tremie 

pipe) used in emplacement activities was not decontaminated between emplacement well locations, as the 

emplacement wells were subsequently treated by ISCO.  

 

During emplacement well preparation activities, and emplacement completions, ambient air monitoring 

was performed periodically using a calibrated photoionization detector capable of measuring volatile 

organics in the parts per million range. The air monitoring indicated air quality was protective of onsite 

workers and the adjacent community during the emplacement activities.  
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2.2.2 Emplacement Installation 

The emplacement process occurred in three steps. First, a high velocity water jet was used to cut the PVC 

casing and grout at the target emplacement depth and create a kerf, or notch, in the surrounding 

formation. Inflatable packers were then used to isolate the emplacement interval. Second, the granular 

potassium permanganate was mixed with a water and bentonite slurry and the mixture was injected into 

the formation using a positive displacement pump. The third step involved ‘chasing’ the potassium 

permanganate/bentonite/water slurry through the injection equipment/conduit with a water/bentonite 

slurry to complete the emplacement of the material. 

 

Potassium permanganate was hydraulically emplaced in the subsurface as a slurry of granular potassium 

permanganate and a carrier fluid (water/bentonite slurry) creating a sheet‐like sub‐horizontal disc in the 

subsurface. Approximately 40,000 pounds of potassium permanganate were emplaced at the 14 locations. 

 

A hydraulic connection was observed between emplacement wells EPW‐9 and EPW‐17 during the 

emplacement at 71.5 feet below ground surface (bgs) in EPW‐9. Once the hydraulic connection was 

established between the emplacement wells, the hydraulically connected well that was not receiving 

emplacement material was temporarily sealed with a mechanical packer. A hydraulic connection was 

established within EPW‐20 at a shallower former emplacement depth during the chase of an emplacement 

at 53 feet bgs. This connection occurred during the chase which was then terminated, and the 

emplacement was otherwise not affected. A hydraulic connection to the ground surface was observed from 

the 40‐foot bgs emplacement at EPW‐16 (the shallowest emplacement). This emplacement was terminated 

prior to achieving the target emplacement amount of 1,000 pounds, and the remainder of the potassium 

permanganate, approximately 350 pounds, was included in the 43‐foot bgs emplacement at EPW‐16.  

 

The saprolite emplacement locations are depicted in Figure 1 and the PWR emplacement locations are 

depicted in Figure 2. Thirty‐two of the 46 emplacements (approximately 70 percent) contained 1,000 

pounds of potassium permanganate or greater. The remainder of the emplacements contained at least 500 

pounds of potassium permanganate. Table 3 contains a summary of the emplacement mass and volumes. 

An NCDEQ Injection Event Record is included as Appendix A. 

 

WSP provided oversight of the emplacement activities and managed the delivery and storage of potassium 

permanganate. Copies of the logbook used to document construction activities are included in Appendix B.  
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2.3 WASTE MANAGEMENT ACTIVITIES 

The super sacks in which the potassium permanganate was delivered and stored were neutralized onsite by 

rinsing in a container filled with a solution of dissolved sodium thiosulfate and municipally sourced water. 

The super sacks were then placed in a bulk solid waste container along with other non‐regulated solid 

waste produced during the project (e.g. empty bentonite powder bags, gloves, general refuse) for 

subsequent transport and disposal at the permitted Buncombe County municipal solid waste landfill. 

Following neutralization, the super sack rinse water was discharged to the ground surface in a manner that 

precluded erosion. 

2.4 DESIGN MODIFICATIONS 

As described above, the emplacement strategy was modified based on the preliminary results of the July 

2023 ISCO performance monitoring event. The 46 emplacements proposed for completion in the originally 

planned 12 emplacement well locations were slightly reallocated to include two additional emplacement well 

locations (EPW‐34 and EPW‐43). This modification resulted in the polishing event consisting of 46 potassium 

permanganate emplacements in 14 existing emplacement wells. 

 

Daylighting is the occurrence of potassium permanganate mixture at the ground surface during injection 

activities. The 40‐foot bgs emplacement at EPW‐16 could not be completed with the target amount of 

1,000 pounds of potassium permanganate due to daylighting. The emplacement was terminated with 

approximately 650 pounds of potassium permanganate emplaced. The remainder of the emplacement 

amount, approximately 350 pounds of potassium permanganate, was added and emplaced with the 1,000‐

pound emplacement at 43 feet bgs in EPW‐16.  

 

During emplacement activities, solids were encountered in the bottoms of four EPWs (after emplacement 

well preparation and flushing was performed) at depths that prevented construction of the emplacements 

at the proposed deepest intervals. The emplacement depths at these locations were redistributed upward 

between one to five feet in the treatment interval. 

 

These design modifications, which were based on conditions encountered in the field during performance 

of the interim remedial actions, are not anticipated to have a substantial impact on the overall design goal 

of the polishing event (the emplacement of 40,000 pounds of potassium permanganate at target treatment 

zones). 

 



CTS of Asheville, Inc. Superfund Site 
In‐Situ Chemical Oxidation Remedial Action Report Addendum #1 
WSP Project 6252‐16‐2012 
December 15, 2023 

 

 7 

3.0    CONSTRUCTION QUALITY CONTROL 

The following sections describe the construction quality control implemented during the ISCO polishing 

event activities. For performance standards, please refer to the In‐Situ Chemical Oxidation Remedial Action 

Report dated May 19, 2020. 

 

3.1 CONSTRUCTION QA/QC 

Construction quality assurance/quality control (QA/QC) procedures were implemented as described in the 

Construction Quality Assurance/Quality Control Plan (CQA/QCP), (Wood 2019b), Appendix B of the Final 

Remedial Design. The CQA/QCP described planned and systematic activities that provide confidence that 

the remedial action construction will satisfy plans, specifications, and related requirements.  

The following QA/QC activities were conducted: 

 During construction, phases of the construction were reviewed as related to the design. In general, 
reviews were conducted during and after emplacement activities.  

 Minor construction deficiencies were identified when a performed work, material, or installation 
did not meet project plans or specifications. An example of a minor deficiency was altering 
proposed emplacement depths and intervals due to excess solids in the bottoms of select 
emplacement wells.  

 

The ISCO polishing event was constructed/performed as designed with the exception of minor changes as 

described in Section 2.4. 
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4.0    FINAL INSPECTION AND CERTIFICATIONS 

Mr. Matthew Wallace, Mr. Gregory Hutchins and Mr. Rodney Clark with WSP (representatives of the SDs) 

and Mr. Craig Zeller with USEPA performed a final inspection of the constructed remedy on October 17, 

2023. 

 

4.1 SAFETY 

Safety procedures contained in the Site Health and Safety Plan were followed during the RA construction 

activities. There were no Occupational Safety and Health Administration recordable incidents, or releases of 

material/chemicals to the environment/community which required a response. 

 

4.2 CERTIFICATIONS 

As required by Section 4.5(d) of the CD SOW, below are the required Certifications by the Settling 

Defendants’ responsible official and the Supervising Contractor.  
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5.0    CONTACT INFORMATION 

USEPA Remedial Project Manager 

Craig Zeller 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 
(404) 562‐8827 
 
NCDEQ Project Manager 

Beth Hartzell 
16628 Mail Service Center 
Raleigh, North Carolina 27609 
(919) 707‐8335 
 
Settling Defendants 

CTS Corporation 
Andrew Warren 
4925 Indiana Avenue 
Lisle, Illinois 60532 
(630) 577‐8879 
 
Northrop Grumman Systems Corporation 
Kurt Batsel 
1205 Johnson Ferry Road, Suite 136 
Marietta, Georgia 30068 
(770) 578‐9696 
 
Mills Gap Road Associates 
William Clarke 
Post Office Box 7647 
Asheville, North Carolina 28802 
(828) 252‐6919 
 
Supervising Contractor 

WSP USA Environment & Infrastructure Inc. 
Matthew Wallace 
1308 Patton Avenue, Suite C 
Asheville, North Carolina 28806 
(828) 252‐8130 
 
ISCO Emplacement Contractor 
FRx, Inc. 
Doug Knight 
Post Office Box 498292 
Cincinnati, Ohio 45249 
(864) 356‐8424  
   



CTS of Asheville, Inc. Superfund Site 
In‐Situ Chemical Oxidation Remedial Action Report Addendum #1 
WSP Project 6252‐16‐2012 
December 15, 2023 

 

 11 

6.0    REFERENCES 

 
Wood, 2020. In‐Situ Chemical Oxidation Remedial Action Report, CTS of Asheville, Inc. Superfund Site, July 20, 

2020. 
 
WSP, 2023a. In‐Situ Chemical Oxidation Remedial Action Work Plan Addendum #1, CTS of Asheville, Inc. 

Superfund Site, June 2, 2023. 
 
WSP, 2023b. July 2023 In‐Situ Chemical Oxidation Performance Monitoring Report, CTS of Asheville, Inc. 

Superfund Site, September 14, 2023 
 
 
 



CTS of Asheville, Inc. Superfund Site 
In‐Situ Chemical Oxidation Remedial Action Report Addendum #1 
WSP Project 6252‐16‐2012 
December 15, 2023 

 

 

TABLES   



Date Event

2/11/2016 Interim Action Record of Decision signed

3/7/2017 Consent Decree entered

4/19/2017 Remedial Design Work Plan submitted to USEPA

4/19/2017 ISCO Pre-Design Investigation Work Plan submitted to USEPA

5/1/2017 Remedial Design Work Plan approved by USEPA

9/11/2017 ISCO Pre-Design Evaluation Report submitted to USEPA

11/7/2019 ISCO Treatability Study Work Plan submitted to USEPA

11/30/2017 - 5/3/2019 Implement ISCO Treatability Study

5/3/2019 ISCO Treatability Study Evaluation Report submitted to USEPA

6/6/2019 ISCO Preliminary Remedial Design submitted to USEPA

7/12/2019 ISCO Final Remedial Design submitted to USEPA

7/22/2019 ISCO Final Remedial Design approved by USEPA

8/19/2019 ISCO Remedial Action Work Plan submitted to USEPA

8/26/2019 ISCO Remedial Action Work Plan approved by USEPA

9/24/2019 Conduct the Preconstruction Conference at the Site

10/1/2019 - 1/10/2020 Installation of emplacement well casings

10/1/2019 - 10/10/2019 Installation of monitoring wells

10/16/2019 - 10/18/2019 Collection of baseline groundwater samples

11/25/2019 Injection Permit Application submitted to NCDEQ

12/20/2019 Injection Permit Application approved by NCDEQ

12/4/2019 - 3/4/2020 Installation of potassium permanganate emplacements

12/19/2019 Interim Remedial Action Objective Values Technical Memorandum submitted to USEPA

1/9/2020 Interim Remedial Action Objective Values Technical Memorandum approved by USEPA

3/20/2020  Inspection of Constructed ISCO Remedy with USEPA at the Site

5/19/2020 ISCO Remedial Action Report submitted to USEPA

7/20/2020 ISCO Remedial Action Report approved by USEPA

10/9/2020 July 2020 ISCO Performance Monitoring Report submitted to USEPA

2/26/2021 January 2021 ISCO Performance Monitoring Report submitted to USEPA

9/10/2021 July 2021 ISCO Performance Monitoring Report submitted to USEPA

3/31/2022 January 2022 ISCO Performance Monitoring Report submitted to USEPA

10/3/2022 July 2022 ISCO Performance Monitoring Report submitted to USEPA

3/3/2023 January 2023 ISCO Performance Monitoring Report submitted to USEPA

6/2/2023 ISCO Remedial Action Work Plan Addendum #1 submitted to USEPA

6/16/2023 ISCO Remedial Action Work Plan Addendum #1 approved by USEPA

7/19/2023 Conduct the Polishing Event Preconstruction Conference at the Site

8/14/2023 - 8/23/2023  Polishing Event - Installation of additional potassium permanganate emplacements

9/14/2023 July 2023 ISCO Performance Monitoring Report submitted to USEPA

10/17/2023  Inspection of Constructed ISCO Polishing Event Remedy with USEPA at the Site

12/15/2023 ISCO Remedial Action Report Addendum #1 submitted to USEPA

Notes:  Prepared By: RMC 11/20/23

ISCO - In-Situ Chemical Oxidation Checked By: GLH 11/22/23

USEPA - United States Environmental Protection Agency

NCDEQ - North Carolina Department of Environmental Quality

TABLE 1

Chronology of Events Related to ISCO Interim Remedial Action

CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

WSP Project 6252-16-2012

Page 1 of 1



EPW    Date Source EPW(s)

8 8/16/2023 9, 16

10 8/17/2023 16, 17

18 8/16/2023 9, 16

24 8/16/2023 16

25 8/16/2023 9, 16

26 8/17/2023 17

33 8/17/2023 34

38 8/22/2023 75

72 8/21/2023 75, 78

76 8/23/2023 75, 78

Notes: Prepared By: RMC 11/20/23

EPW - Emplacement well Checked By: GLH 11/27/23

20 some liquid / some solids

TABLE 2

Emplacement Well Cleanout/Recirculation Material Redistribution Summary

CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

WSP Project 6252-16-2012

10 some liquid / some solids

10 mostly liquid

10 mostly liquid

10 mostly liquid

20 mostly liquid

10 mostly liquid

20 mostly liquid

20 mostly liquid

Approximate Volume of 
Recirculation Material 
Redistributed (gallons) Comments

20 some liquid / some solids

Page 1 of 1



EPW

Emplacement 
Completion Date

Number of 
Emplacements

 Potassium 
Permanganate 

(pounds)

 Potassium 
Permanganate Slurry 

(gallons)

9 8/15/2023 38 - 75 6 5,000 910

12 8/23/2023 43 - 76 1 1,000 201

16 8/16/2023 38 - 81 4 3,500 619

17 8/17/2023 31 - 64 7 5,500 876

20 8/23/2023 37 - 77 4 3,000 713

34 8/17/2023 40 - 64 3 2,000 342

35 8/18/2023 40 - 68 1 1,000 201

36 8/18/2023 58 - 74 3 3,000 608

37 8/22/2023 41 - 78 4 4,000 774

43 8/17/2023 39 - 61 3 2,500 378

46 8/22/2023 43 - 81 4 4,000 784

47 8/23/2023 49 - 84 2 2,000 392

75 8/21/2023 53 - 68 3 2,500 603

78 8/21/2023 55 - 60 1 1,000 206

Notes: Prepared By: RMC 11/20/23

EPW - Emplacement well Checked By: GLH 11/22/23

bgs - below ground surface

Potassium permanganate slurry is a mixture of potassium permanganate, water and bentonite

Treatment 
Interval       

(feet bgs)

TABLE 3

Potassium Permangante Emplacement Summary

CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

WSP Project 6252-16-2012

Page 1 of 1
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APPENDIX A 
 

NCDEQ INJECTION EVENT RECORD   



Submit the original of this form to the Division of Water Resources within 30 days of injection.         Form UIC-IER 
Attn: UIC Program, 1636 Mail Service Center, Raleigh, NC 27699-1636, Phone No. 919-807-6464                                Rev. 3-1-2016 

North Carolina Department of Environmental Quality – Division of Water Resources 
INJECTION EVENT RECORD (IER) 

 

Permit Number_WI0100571__________________ 
 

 
1.   Permit Information 
 
 __CTS Corporation___________________ 
 Permittee 
 
 ___CTS of Asheville, Inc Superfund Site_______ 
 Facility Name 
 
 __235 Mills Gap Road, Asheville, NC (Buncombe)_ 
 Facility Address (include County) 
 
2. Injection Contractor Information 
 
 ___FRx, Inc.______________________________ 
 Injection Contractor / Company Name 
  
 Street Address_11258 Cornell Park Drive, Suite 610 
  
 Blue Ash_________Ohio_______  45242 
  City  State  Zip Code 
 
 (_864_) __356 - 8424_______________ 
 Area code – Phone number 
 
3. Well Information 
 
 Number of wells used for injection __14______ 
 

 Well IDs: EPWs: 9, 12, 16, 17, 20, 34, 35, 36, 37, 
43, 46, 47, 75 and 78_______________________ 

 
Were any new wells installed during this injection 
event? 

  Yes          No 
 
 If yes, please provide the following information: 
 
 Number of Monitoring Wells _____NA__________ 
 
 Number of Injection Wells____NA____________ 

 
 Type of Well Installed (Check applicable type): 
  Bored               Drilled    Direct-Push   
  Hand-Augured  Other (specify) ________ 
 

Please include a copy of the GW-1 form for each 
well installed. 

 

 
Were any wells abandoned during this injection 
event? 

  Yes     No 
 
 If yes, please provide the following information: 
 Number of Monitoring Wells __NA_____________ 

Number of Injection Wells___NA_______________ 
 

Please include a copy of the GW-30 for each well 
abandoned. 

 

4. Injectant Information 
  

Potassium Permanganate (CAIROX® S by Carus Corp.) 
Injectant(s) Type (can use separate additional sheets 
if necessary 

 

 Concentration __100% solid potassium 
permanganate mixed into a bentonite and water slurry) 
 

 If the injectant is diluted please indicate the source  
 dilution fluid._City of Asheville municipal potable water 
 

 Total Volume Injected (gal)_7,605 gallons___ 
 

 Volume Injected per well (gal) See Table 3 (201-910 gal) 
  

5. Injection History 
  

 Injection date(s)__Aug. 15, 2023 to Aug. 21, 2023_ 
 

 Injection number (e.g. 3 of 5)_ 3 of 3 (estimated)* _ 
    *includes pilot study, full scale event, and this polishing event 

 Is this the last injection at this site? 
  Yes**          No 
  **pending monitoring results will determine potential future 
   Additional polishing injection event(s). 
 

I DO HEREBY CERTIFY THAT ALL THE 
INFORMATION ON THIS FORM IS CORRECT TO 
THE BEST OF MY KNOWLEDGE AND THAT THE 
INJECTION WAS PERFORMED WITHIN THE 
STANDARDS LAID OUT IN THE PERMIT. 
 

_________________________________________________12/06/2023____ 
SIGNATURE OF INJECTION CONTRACTOR            DATE 
 
________________________Doug Knight________________________ 
PRINT NAME OF PERSON PERFORMING THE INJECTION 



CTS of Asheville, Inc. Superfund Site 
In‐Situ Chemical Oxidation Remedial Action Report Addendum #1 
WSP Project 6252‐16‐2012 
December 15, 2023 

 

 

APPENDIX B 
 

COPIES OF LOGBOOK 








































