From: Sager, John E - DNR

To: Hall, Lynn M

Cc: hansen.scott@epa.gov; Snowbank, Sheri A - DNR
Subject: RE: 2024 Ashland MGP Site Injection Request
Date: Wednesday, April 24, 2024 4:00:00 PM
Attachments: 20210428 99 Injection Determination.pdf
Lynn,

The attached WDNR Injection Determination was approved for 5 years. Therefore you have
approval for injection, following the attached determination, until October 29, 2025. The WDNR is
aware the 2024 injection will occur within the 2021 and 2022 injection areas and will occur at the
locations depicted on Figure 1 of the request. The WDNR also understands the injection volumes
will be as specified in the Scope of Services section of the request. Please contact me if you have any
questions.

We are committed to service excellence.

Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager
Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4™ st.

Superior, Wl 54880
Phone: (715) 919-7239
john.sager@wisconsin.gov

@ dnr.wi.gov
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From: Hall, Lynn M <Lynn.M.Hall@xcelenergy.com>
Sent: Tuesday, April 9, 2024 8:32 AM

To: Sager, John E - DNR <John.Sager@wisconsin.gov>
Cc: hansen.scott@epa.gov

Subject: 2024 Ashland MGP Site Injection Request

CAUTION: This email originated from outside the organization.

Do not click links or open attachments unless you recognize the sender and know the content is

John,

Attached is the scope of work for the 2024 Phase I Operations, Enhanced NAPL
Recovery/Maintenance Technology Evaluation

Ashland/NSP Lakefront Site scheduled for the week of May 20t 2024. Please review and
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From: Hansen, Scott

To: Ealy, EricJ

Cc: Sager, John E - DNR

Subject: FW: Determination regarding Ashland NSP Lakefront Injection Request
Date: Wednesday, April 28, 2021 11:36:13 AM

Attachments: ORIN - Ashland Injection Work Plan.docx

UIC Reguest 1020.docx
20191108 99 DNR Injection Determination.pdf

20191105 99 Injection Reg.pdf

Eric,
John emailed me about this so | am forwarding to you.

Scott

From: Sager, John E - DNR <John.Sager@wisconsin.gov>

Sent: Thursday, October 29, 2020 12:26 PM

To: Hansen, Scott <hansen.scott@epa.gov>

Subject: Determination regarding Ashland NSP Lakefront Injection Request

Scott,

The Wisconsin Department of Natural Resources (Department) issued a determination of a
temporary exemption of Wis. Admin. Code ch. NR140 for the injection of a remedial
material into groundwater at the Ashland/NSP Lakefront site on November 8, 2019
(attached). This temporary exemption was set to expire on November 8, 2024. The
Department received a submittal from O & M, Inc. on October 23, 2020 documenting
planned changes to the injection project (attached). The submittal also contained a new
injection request. Changes to the November 8, 2019 determination include using a new
injection contractor, Orin Technologies, LLC as well as changes to the substances and
quantities of compounds being injected. Therefore, based on the changes proposed by O
& M, Inc. the Department has modified the determination. This determination replaces the
determination issued by the Department on November 8, 2019. The Department has
evaluated the request for equivalency with WPDES General Permit for Contaminated
Groundwater from Remedial Action Operations. This email documents the substantive
requirements or exemption from requirements for the proposed injection project.

O&M, Inc. and Orin Technologies. LLC proposes the injection of approximately 400 gallons
of 15% sodium persulfate catalyzed with sodium hydroxide into each of 6 drilled injection
locations and approximately 300 gallons of 15% sodium persulfate catalyzed with PermeOx
Ultra and sodium hydroxide of into each of 5 direct push injection locations in the area of
extraction well CFW-1 once a year over the next five years. The depth of the injection is
approximately 19-39 feet below grade surface. Also, the injection of approximately 175
gallons of Orin Technologies Bioavailable Absorbent Material containing >80% fixed carbon
at a depth of 40-50 feet below grade in 11 direct push injection locations in the area of MW-
8. The purpose of the injection is a pilot scale study determine if these treatments will
assist in remediation of remaining contamination at the site.

Determination on the Wis. Admin. Code ch. NR 812 Injection Prohibition:
The injection prohibition under Wis. Adm. Code s. NR 812.05, is not applicable in this case

because the proposed action is a Department-approved activity necessary for the
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October 23, 2020		               








Eric Frauen


O&M Inc.








Subject:	Proposal for Pilot Scale Remedial Injection at the Ashland/NSP Lakefront Site Located in Ashland, Wisconsin








Dear Eric,





ORIN Technologies, LLC. (ORIN) is pleased to submit this proposal to O&M, Inc. for pilot scale remedial injection at the Ashland/NSP Lakefront Site located in Ashland, Wisconsin.





Summary of Site Conditions





[bookmark: _Hlk54347079]O&M, Inc. has directed ORIN to provide a pilot scale cost estimate to remediate two areas of groundwater impact on site.  The areas center around monitoring wells CFW-1 and MW-8A. The contaminants of concern (COC) are primarily DNAPL coal tar in the area of CFW-1 and total BTEX of approximately 31,700 ppb, with benzene being the primary driver at 25,000 ppb in the area of MW-8A. In case of any unseen issues in laying out DPT locations in the area of MW-8A, ORIN recommends MW-44U as an alternative injection area. It has similar COC loading of total BTEX at approximately 38,200 ppb, with benzene concentrations at 22,000 ppb, as well in similar injection depths and well construction.





CFW-1 has a targeted vertical treatment zone from approximately 19 feet below ground surface (ft bgs) to 39-ft bgs, with groundwater beginning at approximately 17-ft bgs.  MW-8 has a targeted vertical treatment zone from approximately 40 feet below ground surface (ft bgs) to 50-ft bgs, with groundwater beginning at approximately 14-ft bgs.  Site lithology is black thermally treated fill overlaying well graded sand with silts and gravel overlaying sandy silts and silty sands with some gravels.

















Remedial Action Approach





ORIN will implement its Inject-and-Extract technique incorporating simultaneous extraction with the injection process via vac-truck.  This will allow for the treatment chemical to be drawn through the subsurface to assist in distribution while maintaining hydraulic control and removing highly contaminated groundwater.  ORIN will utilize existing monitoring wells for the extraction during injection activities.  





ORIN will utilize catalyzed sodium persulfate treatment chemistry at the CFW-1 area, using a combination of drilled injection points and Direct Push Technology (DPT).  Bioavailable Absorbent Media (BAM) will be utilized at the MW-8 area, with injection via DPT.  





The pressure, rate, and total volume of treatment chemistry injected would be monitored by ORIN and amended according to field conditions in order to ensure maximum injection effectiveness. Details of injection activities, treatment chemistry concentrations, anticipated volumes, as well as injection depths, are included in the Scope of Services section of this proposal.





[bookmark: _Hlk53141064]Injection Methodology





[bookmark: _Hlk53142156]Due to the high levels of DNAPL coal tar and therefore extremely high oxidant demand in the CFW-1 area, ORIN is recommending a remedial strategy combining in-situ chemical injection utilizing Drilled Injection Wells and DPT injection. Both the methodologies will incorporate vacuum extraction. The proposed process would consist of sodium persulfate chemistry catalyzed with sodium hydroxide through the injection wells and sodium persulfate chemistry catalyzed with sodium hydroxide and calcium peroxide through the DPT points. Again, both would be injected in conjunction with vacuum extraction using a vacuum (VAC) truck. The treatment chemistry will decrease the viscosity of the NAPL, resulting in increased and more efficient recovery of the free product than vacuum recovery alone.  Based on the two screened interval well construction of monitoring well CFW-1 ORIN is proposing the installation of 3 nested wells surrounding CFW-1.  Each nest of wells will contain an injection well screened at 17 to 27-ft bgs and 29 to 39-ft bgs. 5 DPT points will cover an injection interval that will extend from approximately 19 to 39-ft bgs around CFW-1 .  In the MW -8 area 11 DPT injection locations will be utilized for implementation of BAM with an injection interval that will extend from approximately 40 to 50-ft bgs.





ORIN will inject the treatment chemistry at multiple locations simultaneously to effectively disperse the treatment chemistry into the subsurface. 





DPT Injection Methodology





The proposed remedial approach is the injection of the preferred treatment chemistry through a grid-like pattern across the two pilot test areas. 





The borings would be advanced to the appropriate depth using DPT.  


The treatment chemistry will be injected into the rods to create minimal positive pressure before commencing injection into the surrounding formation.  The rods will then be raised through the vertical treatment zone while simultaneously injecting the treatment chemistry into the formation.  





ORIN will use approximately one to two-foot lift intervals throughout the targeted zone and inject the appropriate amount of treatment chemistry into each interval.  The proper amount of treatment chemistry will be administered according to the subsurface and known contamination characteristics in each injection area.  The total volume, pressure, and rate of treatment chemistry injected will be monitored by ORIN and amended according to field conditions in order to ensure maximum injection effectiveness.





Immediately after the completion of each injection point, the borehole will be backfilled and hydrated using bentonite crumbles or chips to prevent subsequent treatment chemistry short circuiting.





Chemical Mixing and Delivery Methodology





The remedial injection treatment chemistry will be prepared using ORIN’s specialized injection equipment. The treatment chemistry will be mixed and temporarily staged prior to injection in 200-gallon tanks located inside ORIN’s enclosed injection trailer. The tank will first be filled with the proper amount of water to achieve the appropriate treatment chemistry solution concentration.  Multiple tanks will be mixed and used during the injection, which enables work to proceed steadily and efficiently. The treatment chemistry will be pumped into the formation using ORIN’s air-driven, chemically resistant pumps. The rate, pressure, and volume will be monitored using a chemically resistant inline electronic flow meter. Shut-off valves are present at numerous locations throughout the delivery system for health and safety purposes. To further mitigate accidental spills and/or leaks, ORIN uses a variety of catch basins and sorbent pads/socks.





Inject-and-Extract 





ORIN recommends a two-part approach utilizes chemical injection and simultaneous vacuum extraction from nearby monitoring/extraction wells.  Injection delivers preferred treatment chemistry through a series of borings spaced in a grid-like pattern.  The treatment chemistry is injected into the rods and delivered to the surrounding formation.  Extraction recovers highly impacted groundwater via screened wells.  A dip leg or “stinger” is placed down the well and connected to a vacuum extraction truck.  The extraction draws in treatment chemistry from adjacent injection points providing hydraulic control and more precise placement of injected chemicals.  As the chemistry is drawn through the subsurface, contaminant mass becomes mobilized and more easily [image: Inject & extract cross]recovered via vacuum extraction.  





To further maximize the enhanced recovery, injection and extraction rates are coordinated to create cones of impression, and cones of depression.  Cones of impression allow the treatment chemistry to influence the smear zone, enabling desorption and subsequent recovery of contaminant held in the smear zone.  Cones of depression occur while treatment chemistry is being drawn at a higher rate toward the extraction well.  This allows for the chemistry to contact the largest area possible enabling more efficient product recovery.








Preferred Treatment Chemistries





Sodium Persulfate





Sodium persulfate is a stable, highly soluble, crystalline material, which upon activation generates the sulfate radical, a very strong oxidant, capable of oxidizing a broad range of recalcitrant compounds.  Laboratory studies in water have shown favorable destruction of VOC compounds using catalyzed persulfate. 





In addition to its oxidizing strength, persulfate and sulfate radical oxidation has several advantages over other oxidant systems.  First, it is kinetically slower than other oxidizing chemistries.  Second, the sulfate radical is more stable, relative to other oxidizers, and thus able to transport greater distances in the sub-surface. Third, persulfate has less affinity for natural soil organics and is thus more efficient in high organic soils.  These attributes combine to make persulfate a viable option for the chemical oxidation of a broad range of contaminants.





The byproduct of persulfate reaction with the COC is sodium monosulfate that subsequently breaks down into sulfate ions.





PermeOx Ultra





PermeOx Ultra is a specially formulated grade of engineered calcium peroxide providing extended oxygen release for enhanced aerobic bioremediation.  Often, the limiting factor in aerobic bioremediation of petroleum contaminants is oxygen.  PermeOx Ultra provides oxygen through hydration of calcium oxyhydroxide component as shown below:





CaO (OH)2 + H2O  ½O2 + Ca (OH)2 + H2O





Studies have shown that PermeOx Ultra releases more oxygen into the subsurface environment over extended periods as compared to other soil remediation products.  These studies have demonstrated that PermeOx Ultra can continually release oxygen for over 350 days, thus providing a useful and cost-effective tool for enhancing the aerobic bioremediation of petroleum hydrocarbons and non-halogenated organics.





The benefits of PermeOx Ultra


· Contains >18% Active Oxygen for enhanced performance, which is higher than other grades of calcium peroxide


· Longest oxygen release profile of comparable products in the market


· Releases oxygen for up to one year


· Sustains dissolved oxygen levels in groundwater of 8-10 mg/L


· Cost-effective form of treatment and/or polishing step


· Enhances microbial growth/bioremediation processes


· Effective at achieving compliance end points


· No lock up or encapsulation of Calcium Peroxide surface resulting in release of all available oxygen


· Minimum site disruption


· Slurry remains workable for injections longer and does not set up like concrete


· Larger particle size reduces dust hazards and material handling issues in the field





The simultaneous use of sodium persulfate and PermeOx Ultra yields a synergistic result.  PermeOx Ultra provides dual activation pathways to generate free radicals by producing both peroxide and alkaline conditions.  The use of PermeOx Ultra in place of hydrogen peroxide as the peroxide activator allows for a long-term peroxide source (months compared to days) to generate the sulfate radical.  Additionally, the peroxide lowers the soil oxidant demand of the surrounding matrix by acting as a non-selective oxidizer.  In addition to its function as a free radical activator, PermeOx Ultra acts as a long-term oxygen source, which aids in aerobic and facultative bioremediation processes.  Finally, as the system shifts to anoxic conditions, remaining sulfate, a byproduct of sodium persulfate activation, are utilized by sulfate reducing bacteria which further assist in contaminant bioremediation.





[bookmark: _Hlk529523564]Bioavailable Absorbent Media





BAM is a sustainable, pyrolyzed, recycled cellulosic bio-mass product (>80% fixed carbon) derived from a proprietary blend of recycled organic materials with a high cation exchange and an estimated half-life of 500 years.  BAM has diverse pore sizes with a minimum total surface area of up to 1,133 square meters per gram or 127 acres/lb.  BAM has also demonstrated it can promote chemical reactions of sorbed contaminants at ordinary temperature, including between microbes and molecules, local redox reactions between molecules, and hydrolysis.  BAM itself contains active functional groups that are capable of oxidizing or reducing organic compounds and by acting as a catalyst when combined with reactive oxygen species (ROS) such as oxygen, peroxides, or ozone making it a useful strategy for remediation.





BAM has numerous synergistic qualities and is relatively affordable in large quantities for remediation purposes.  It provides ample usable surface area for maximizing microbial colonization and thereby an active microbial community.  Due to its unique ‘honeycomb’ structure, BAM provides increased pore space for the different strains of microbes.  Most importantly, BAM’s affinity for organic and inorganic compounds supports maximum contact (bioavailability through high sorbency) with microbes allowing for complete degradation.





The unique absorption capability of BAM prevents exterior surface microfilm buildup providing long term remediation capabilities.  This allows BAM to absorb contaminants for more productive bio-attenuation of contaminants over a longer period of time.  Granular Activated Carbon (GAC) primarily adsorbs contamination to the surface of the media, which then is subject to bio-film development, preventing further adsorption.  As a result, BAM has been proven to supply long term maintenance free remedial abilities over GAC.  Laboratory tests have also shown that BAM has a significantly higher absorptive capacity than commercially available GAC products.








Scope of Services





CFW-1 Area


· Remedial treatment will utilize in-situ drilled injection wells and DPT.


· The remedial impacted footprint of the CFW-1 area is approximately 1,600 ft2. 


· The vertical extent of remediation shall extend from approximately 19 to 39-ft bgs. 


· 3 nests of wells, each containing 2 injection wells (6 wells total) and 5 DPT injection locations will be utilized for implementation.


· Inject an average of 400 gallons of 15% sodium persulfate catalyzed with sodium hydroxide treatment chemistry into each of the 6 drill injection locations.  


· Inject an average of 300 gallons of 15% sodium persulfate catalyzed with PermeOx Ultra and sodium hydroxide into each of the 5 DPT locations.


· Implementation in the field will take approximately 1.5 day depending on unforeseen site and matrix conditions.

















MW-8 Area


· Remedial treatment will utilize in-situ DPT.


· The remedial impacted footprint of the MW-8 area is approximately 900 ft2. 


· The vertical extent of remediation shall extend from approximately 40 to 50-ft bgs. 


· 11 DPT injection locations will be utilized for implementation.


· Inject an average of 175 gallons of 10.5% BAM treatment chemistry into each of the 11 DPT locations.


· Implementation in the field will take approximately 1.5 days depending on unforeseen site and matrix conditions.





Injection Services


· Vacuum extraction will occur during injection activities at nearby monitoring/extraction wells.


· ORIN will maintain field notes on the location of the injection points, amount of chemical injected, and any other injection related field observations.


· Demobilize field personnel and equipment from the site.


· [bookmark: _GoBack]A brief report describing the remediation chemical amount used, other field information, and observations regarding the remedial effort will be submitted to O&M, Inc. after all field work is completed.





Assumptions





· All water used for remedial activities described within this proposal will be available from onsite fire hydrants or another source designated by O&M, Inc.


· Information supplied to ORIN from O&M, Inc. is accurate and representative regarding the site contaminants and concentrations, area, volume of materials to treat, and the geology of the site.


· ORIN will maintain site cleanliness by properly disposing refuse, including used PPE.


· Injection equipment, chemical, (1) Geoprobe and ORIN injection personnel are included in the estimated cost.


· ORIN will prepare and implement a site-specific health and safety plan upon award of this project. Preparation costs are included.


· ORIN is responsible for contracting vacuum extraction equipment and operator.


· O&M, Inc. is responsible for signing any manifest associated with waste, or disposal of waste, generated during extraction activities.


· O&M, Inc. is responsible for assisting in organizing the disposal of liquid during injection activities at the onsite waste water treatment facility. 


· Costs include installation of 6 extraction wells, to be installed utilizing sonic drilling technology.


· O&M, Inc. is responsible for oversight during the installation of the proposed extraction wells.


· O&M, Inc. is responsible for coordinating public and private utility clearances in or near the areas of concern.


· O&M, Inc. is responsible for contracting a private utility locating service.


· O&M, Inc. is responsible for acquiring the proper permits no later than the beginning of the scheduled remediation start date.


· O&M, Inc. is responsible for traffic control, if necessary.


· ORIN will not be responsible for any treatment chemistry infiltration into nearby utility trenches, sewer systems, basements, catch basins, etc.


· The site is accessible to ORIN and ORIN’s subcontractor’s equipment.





Health and Safety





To ORIN, health and safety is not just a priority, it’s a value. By being proactive instead of reactive, ORIN has learned to identify and listen to health and safety triggers, such as fatigue, emotion and rushing. ORIN reports near misses and lessons learned to help facilitate open discussions with clients and vendors alike about health and safety on our projects.


ORIN is ISN certified. ISN is a certification that ensures all members are up to date and compliant with safety standards and training in some of the most safety conscious industries. We pursued ISN certification to show our commitment to health and safety, and to ensure we meet even the most stringent requirements for companies we work with.





ORIN subscribes to Occupational Safety and Health Administration (OSHA)- and United States Environmental Protection Agency (USEPA)-mandated Health and Safety standards for protection of hazardous waste workers. Because of the wide range of potential exposures for our employees, ORIN must make conservative judgments as to potential health risks. The services outlined in this proposal are offered on the basis of providing Level D health and safety protection (Tyvek, steel-toed boots, hard hats, nitrile gloves, hearing protection, eye protection, and air-purifying respirators). ORIN personnel will abide by the applicable OSHA guidelines for personal safety outlined in 29 CFR 1910.





Prior to daily commencement of injection activities, ORIN will conduct health and safety tailgate meetings with all applicable onsite personnel. The meetings will include but will not be limited to discussion of the work planned for the day and any potential hazards, changes in work assignment, any problems encountered during past operations, and any other pertinent health and safety issues.





We look forward to working with you on this project. If you have additional questions or comments, please feel free to call our office at (608) 838-6699 or my cell phone at 608-445-7707.





Sincerely,








Larry Kinsman


Principal


ORIN Technologies, LLC.





Disclaimer


Unauthorized duplication of any section or design concept contained within this document without the express written or verbal consent of ORIN is strictly prohibited.





ORIN Technologies, LLC.


405 Investment Court, Verona, WI 53593 Phone: 608-838-6699 Fax: 608-838-6695
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Injection Request


October 2020





Site Name:	Ashland/Northern States Power Lakefront Superfund Site


Site Location:	303 Saint Claire Street


		Ashland, Wisconsin 54806





The Project Area is located in Ashland Wisconsin and is bounded to the north by the Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east and west by Prentice and Ellis Avenues.





EPA ID#:	WISFN0507952





Process:	Injection





Material to be Injected:	Oxidant and Bioavailable Absorbent Media





Type of Contaminants:	VOCs and SVOCs





Implementation Plan:	Inject material through permanent injection wells and direct-push rods.  More detail is provided in the contractor’s project plan (attached).





Constraints:	There are no necessary constraints.





Time Frame:	The injection will be completed after approximately 1 week, however, a 1-week injection will likely be conducted every year.  Therefore, a 5-year approval is being requested.  





Monitoring Plan:	


Baseline -


ORP, temperature, conductivity, and pH readings will be collected in the vicinity of the injection areas prior to injection.  Measurements will also be taken for depth to water, depth to NAPL, and NAPL thickness.  Groundwater samples will be collected from several wells in the vicinity of the injection areas for VOCs analyses, including naphthalene.  The appearance of the NAPL will also be noted.





Monitor Change –


Pressure transducers will be installed in several of the adjacent wells, to monitor water table elevation, prior to, during, and after the injection.  ORP, temperature, conductivity, and pH will be measured during the injection to determine effective radius of influence and subsequent to injection to monitor the degradation of the oxidant and a return to static conditions.





Depth to NAPL, and NAPL thickness will be measured subsequent to injection to assess NAPL removal.  Any change in the NAPL appearance post-injection will be noted.





Groundwater sampling for VOCs, SVOCs and metals is scheduled for April, July, and October 2021. 





Additional Information For Injection Materials





Oxidants may include hydrogen peroxide, calcium peroxide, sodium persulfate, as well as related catalysts to activate the oxidants, such as pH adjustors and transitional metals.





Expected persistence of injectant in the groundwater (i.e. how long will it be effective)


 


Based on extensive experience at similar sites, and the experience of others, the oxidant persistence is highly variable, however is anticipated to be approximately 2 months.


  


[bookmark: _Hlk23833641]Description of the monitoring system in place to assess the extent of the effective zone of influence.





See Monitoring Plan, above. 


 


Collection of analytical results for groundwater 


 


Baseline sampling for VOCs will be conducted from select wells prior to injection.  In addition, VOCs, SVOCs, and Metals are laboratory analyzed 3 times per year.  Laboratory analysis will be completed again in April, July, and October 2021. 


 


Use of sentinel wells as part of the monitoring program to show that the injectant is confined to the area to be treated


 


[bookmark: _GoBack]Based on the Monitoring Plan above, changes particularly in ORP and water level increases (mounding) in sentinel wells will be used as an indication that the sentinel well is within the effective radius of influence.  If the effective radius of influence is greater than desired, the injection will be suspended until the maximum design radius of influence (50 feet) is establish.  ORP levels will be monitored periodically until readings return to pre-injection levels.




Sager, John E - DNR

From: Sager, John E - DNR

Sent: Friday, November 8, 2019 12:39 PM

To: Eric Ealy (ericj.ealy@xcelenergy.com)

Subject: FW: Determination regarding Ashland NSP Lakefront Injection Request
Hi Eric,

Below is a copy of my email to Scott. Please let me know if you have any questions.

We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager
Phone: (715) 392-7822
John.sager@wisconsin.gov

From: Sager, John E - DNR

Sent: Friday, November 8, 2019 9:11 AM

To: Hansen, Scott <hansen.scott@epa.gov>

Subject: Determination regarding Ashland NSP Lakefront Injection Request

Scott,

The purpose of this email is to provide you with the Wisconsin Department of Natural Resources’ (Department)
determination of a temporary exemption of Wis. Admin. Code ch. NR 140 for the injection of a remedial
material into groundwater at the Ashland/NSP Lakefront site. The Department received a request for a
temporary exemption to inject remedial material into groundwater from O&M, Inc., on November 6, 2019. The
Department also evaluated the request for equivalency with WPDES General Permit for Contaminated
Groundwater from Remedial Action Operations. This email documents the substantive requirements or
exemption from requirements for the proposed injection project.

O&M, Inc. proposes the injection of 175 gallons of Cool-Ox © — an aqueous suspension of 3-5% hydrogen
peroxide, 4-6% calcium peroxide and 1-3% chelate once a year over the next five years, through direct push
rods advanced into the Copper Falls Formation in locations adjacent to recovery wells. The purpose of the
injection is to help facilitate product recovery and to remove coal tar that is fouling recovery wells at the site.

Determination on the Wis. Admin. Code ch. NR 812 Injection Prohibition:

The injection prohibition under Wis. Adm. Code s. NR 812.05, is not applicable in this case because the
proposed action is a Department-approved activity necessary for the remediation of groundwater. This email
serves as the Department’s approval to inject Cool Ox ©, to assist in clearing (via emulsification) Coal Tar from
occluded recovery wells and other ancillary machinery, in accordance with this temporary exemption.

Wis. Admin. Code ch. NR 140 Temporary Exemption:

The need to obtain a temporary exemption for the injection of a remedial material for which a groundwater
quality standard has not been established is required under Wis. Adm. Code s. NR 140.28 (1) (d). Based on
the information provided by O&M, Inc., it appears the requirements for a temporary exemption for the injection
of a remedial material for which a groundwater quality standard has not been established under s. NR 140.28
(1) (d) have been or will be met, in accordance with Wis. Adm. Code s. NR 140.28 (5) (c) and (d). Therefore,
the Department approves the injection of Cool Ox © to groundwater on the Ashland/NSP Lakefront site, with
certain terms and conditions specified below. The expiration date of this temporary exemption shall be five (5)
years from the date of this email.
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Terms and conditions:

A. General:

1. The type, concentration and volume of substances or remedial material to be infiltrated or injected shall
be minimized to the extent that is necessary for restoration of the contaminated groundwater.

2. Any infiltration or injection of contaminated water or remedial material into groundwater shall not
significantly increase the threat to public health or welfare, or to the environment.

3. There shall be no expansion of contamination, or migration of any infiltrated or injected contaminated
water or remedial material, beyond the edge of previously contaminated areas, except that infiltration or
injection into previously uncontaminated areas may be allowed if the Department determines that
expansion into adjacent, previously uncontaminated areas is necessary for the restoration of the
contaminated groundwater, and the requirements of s. NR 140.18 (1), Wis. Adm. Code will be met.

4. All necessary federal, state and local licenses, permit equivalencies and other approvals are obtained
and compliance with all applicable environmental protection requirements is required. A WPDES
general permit for Discharge of Contaminated Groundwater from Remedial Action Operations
equivalency is required for this action.

Specific:

The remedial materials to be injected to the groundwater shall be limited to Cool-Ox ©.

The remedial material and injection project shall be as described in the project request submitted by

O&M, Inc. on November 6, 2019.

7. O&M,Inc. shall notify the Department of field activities no less than one (1) week before implementation
unless the Department approves a shorter notification.

8. Status reports shall be submitted not more than 5 (five) months following each injection. The status
reports shall include all data collected during implementation of the monitoring plan.

9. Any significant changes based on information from the injection groundwater monitoring reports or
results shall be submitted to the Department for approval prior to the changes being implemented at the
Ashland/Northern States Lakefront Superfund site. This includes, but is not limited to, adjustments to
the volume/mass of the media injected, additional injection points, number of injection events, and/or
changes in the type of remediation media used in the injection points.

10. Modifications to the sampling schedule may be requested.

11. In the event of future injection activities, the responsible party may apply for an extension of this
approval. A request for an extension of this approval must be received by the Department before the
expiration date.

12. Any extension approvals will be dependent on Department review of site-specific data or any other
information it deems necessary.

13. Upon completion of the project, the injection holes must be abandoned in accordance with s. NR

141.25, Wis. Adm. Code, and later topped off with grout or native soils if settling occurs, unless

converted to Wis. Admin. Code ch. NR 141 complying monitoring wells, or an alternative approved by

the DNR Project Manager.

o o w

Monitoring Conditions:
Monitoring will be conducted according to the Monitoring Plan contained in November 6, 2019 O&M Inc.
Injection Request.

WPDES Permit Equivalency

The proposed discharge is eligible for coverage under the general Wisconsin Pollutant Discharge Elimination
System (WPDES) permit WI-0046566-07 for Discharge of Contaminated Groundwater from Remedial Action
Operations. The permit and factsheet can be downloaded from the DNR website at
http://dnr.wi.gov/topic/wastewater/GeneralPermits.html. Discharges under this permit are required to be
consistent with a discharge management plan that has been approved by the Department. The November 6,
2019 O&M, Inc. Injection Request will be considered the discharge management plan outlined in section 3.3 of
the permit. Extracted water will be treated through the Long-term Wastewater Treatment Facility (LTWTF)
located onsite. Any significant system changes will require Department approval.
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The Department hereby authorizes Xcel Energy’s pollutant discharge occurring as a result of the activities
contained in the November 6, 2019 O&M, Inc. Injection Request under the requirements of general WPDES
permit for Discharge of Contaminated Groundwater from Remedial Action Operations, (WI-0046566-7). The
following conditions are highlighted for your information:

Reporting Conditions:

A copy of all monitoring results provided to the RR Program shall also be submitted to the Wastewater
Program via mail to WI DNR, Attn: Leila Jenkins, 810 W. Maple St, Spooner, WI 54801 or via email to
Leila.Jenkins@wisconsin.gov.

Please contact me if you have any questions regarding this email.

We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager

Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4% St.

Superior, WI 54880

Phone: (715) 392-7822

Fax: (715) 392-7993

john.sager@wisconsin.gov

L2, R

m dnr.wi.gov
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Sager, John E - DNR

From: Eric Frauen <efrauen@oandm-inc.com>
Sent: Tuesday, November 5, 2019 5:04 PM

To: Sager, John E - DNR

Cc: ericj.ealy@xcelenergy.com

Subject: Xcel Energy - Ashland Injection Approval
Attachments: Injection Request 1119.pdf

Follow Up Flag: Follow up
Flag Status: Completed

John,

| believe Eric Ealy has already discussed this with you. Attached is the information outlined on the Infiltration and
Injection Request Form. Please let me know if there is any other information you need or feel free to give me a call to
discuss.

O & M, Inc.

Eric Frauen, P.G.

Direct - (414) 963-6210
Cell — (414) 305-8543

ATTENTION: This e-mail message, including any attachment, is confidential and may be privileged. If you are not the
intended recipient, then please (i) do not print, forward, or copy this e-mail, (ii) notify us of the error by a reply to this e-
mail, and (iii) delete this e-mail from your computer. Thank you.







Cover Sheet

Site Name:  Ashland/Northern States Power Lakefront Superfund Site

Site Location: 303 Saint Claire Street
Ashland, Wisconsin 54806

The Project Area is located in Ashland Wisconsin and is bounded to the north by the
Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east
and west by Prentice and Ellis Avenues.

EPA ID#: WISFN0507952

Site Contact: Mr. Eric Ealy
Project Manager
Xcel Energy, Inc., on behalf of NSPW
414 Nicollet Mall-2
Minneapolis, MN 55401
(763) 213-7020
eric.j.ealy@xcelenergy.com

Consultant Information: Eric Frauen, P.G.
0O &M, Inc.
4830 N Berkeley Blvd
Milwaukee, Wisconsin 53217
(414) 963-6210
efrauen@OandM-Inc.com

Type of Service Requested: Remediation Injection Request
Fee Attached: Other Technical assistance $700

RR Project Manager: John Sager
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Injection Request

Site Name:  Ashland/Northern States Power Lakefront Superfund Site

Site Location: 303 Saint Claire Street
Ashland, Wisconsin 54806

The Project Area is located in Ashland Wisconsin and is bounded to the north by the
Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east
and west by Prentice and Ellis Avenues.

EPA ID#: WISFN0507952

Process: Injection

Material to be Injected: CoolOx — SDS Attached

Type of Contaminants: VOCs and SVOCs

Implementation Plan: Inject material through Direct-Push rods in 8 to 12 locations

adjacent to 2 extraction wells. More detail is provided in the
contractor’s project plan (attached).

Constraints: There are no necessary constraints.

Time Frame: The injection will be completed after approximately 1 week,
however, a 1-week injection will likely be conducted every year.
Therefore, a 5-year approval is being requested.

Location: The Direct-Push injection points will be located within 25 feet of
each of the targeted injection wells, CFW-8 and CFW-10. It is
anticipated that 6 injection points will be utilized for injection
adjacent to each of the two extraction wells. The design depth of
injection is the top approximately 20 feet of the Upper Copper
Falls unit. Based on field observations, other depths may also be
targeted.

Monitoring Plan: Baseline -







ORP, conductivity, and pH readings have been collected in the
vicinity of the injection area. Measurements were also taken for
depth to water, depth to NAPL, and NAPL thickness.
Groundwater samples were collected from several wells in the
vicinity for VOC and SVOC analyses.

Monitor Change —

Divers will be installed in several of the adjacent wells prior to
beginning the injection.

ORP, conductivity, and pH will be measured during the injection
to determine effective radius of influence and subsequent to
injection to monitor the degradation of the oxidant.

Depth to water, depth to NAPL, and NAPL thickness will be
measured during and subsequent to injection to monitor
mounding and NAPL degradation.

Groundwater sampling for VOCs, SVOCs and metals is scheduled
for April, July, and October 2020.

Additional Information For Injection Of Reactive Materials

Chemical analysis of the proposed injectant/remedial material
10 to 15% of Cool-Ox” in aqueous suspension

3 - 5% hydrogen peroxide
4 — 6% calcium peroxide

1 -3% chelate

Mass balance of the injectant vs. natural oxidant demand and contaminant demand (limit
addition of excess injectant)

The mole relationship between the oxidant and the contaminant is 2:1 based upon the carbon
number of the contaminant. The mass of the contaminant is not known therefore, calculating
the mass balance for the site is impossible.

Concentrations of the injectant in the groundwater necessary to oxidize the environment

10 to 15%

Expected persistence of injectant in the groundwater (i.e. how long will it be effective)

Previous information developed in the EPA-SITE pilot demonstration determined that the
treated wells remained operable for up to 6 months post application







Description of the monitoring system in place that can determine the extent of the area
affected by the injectant

See Monitoring Plan, above.

Collection of analytical results for groundwater

Total Cr before treatment, periodically during treatment and after treatment until Cr has
declined to background levels

There is no Cr or other trace RCRA metals in the reagent

other trace metals that could exceed PALs (including metals contained in the injectant and
native trace metals)

VOCs, SVOCs, and Metals are laboratory analyzed 3 times per year. The most recent metals
results, from April 2019, are attached. Laboratory analysis will be completed again in April 2020
and then again in July 2020. The trend in metals concentrations in the area of the injection will
be evaluated.

Use of sentinel wells as part of the monitoring program to show that the injectant is confined
to the area to be treated

Based on the Monitoring Plan above changes particularly in ORP and water level increases
(mounding) in sentinel wells will be used as an indication that the sentinel well is within the
effective radius of influence. If the effective radius of influence is greater than desired, the
injection will be suspended until the maximum design radius of influence (50 feet) is establish.

A plan for monitoring the injectant and trace metals until those compounds have returned to
background levels

As stated above, background metals concentrations have been documented. The
concentration of metals will be evaluated as part of scheduled groundwater sampling (currently
3 times per year).
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OSHA Safety Data Sheet (SDS)

1. Chemical Product and Supplier Identification

Product Name: Cool-Ox® Cool-Ox" is a registered trademark of DeepEarth Technologies, Inc.,
Chemical Name: Oxidizer all rights reserved.
Chemical Family: Peroxygens
Trade Names: Cool-Ox®
Formulator: DeepEarth Technologies, Inc. Toll free: 1-877-Coo0l-Ox-1
8201 W. 183" St., Suite C Emergency: 1-312-909-3667
Tinley Park, IL 60487 1-850-206-3260
MSDS Number: PB-01
Issue Date: April 1, 2014

Patented Product: Formulation and use of this product is protected under USPTO Patent # 6,843,618.

2. Composition/Information on Ingredients

Components: Compound CAS Number
Calcium Peroxide 1305-79-9
EDTA 60-00-4
DTPA 67-43-6
EDDHA 1170-02-1
Ammonium Phosphate 7783-28-0

3. Hazards ldentification

Emergency Overview:

Potential Health Effects:

Inhalation:

Eye contact:

Skin contact:

Ingestion:

Oxidizer - Contact with combustibles may under extreme circumstances, cause
fire. In fire, material decomposes, releasing oxygen that may intensify the fire.

Irritating to the mucous membrane and eyes. If product contacts eyes and face,
treat eyes first. Submerge contaminated clothing in water prior to drying. Do not

dry near open flame or heat source.

At high concentrations, slight nose and throat irritation with cough. In case of
repeated or prolonged exposure, there is a risk of sore throat and nose bleeds.

Severe eye irritation with watering and redness. Risk of serious or permanent eye
lesions.

In case of prolonged contact; irritation.

Irritation of the mouth and throat with nausea and vomiting.

4. First-Aid Measures

Inhalation:
Eye contact:
Skin contact:

Ingestion:

Remove the subject from dusty environment. Consult with a physician in case of
respiratory symptoms.

Flush eyes with running water for 15 minutes, while keeping the eyelids wide
open. Consult with ophthalmologist in all cases.

Wash the affected skin with running water. Remove and clean clothing. Consult
with a physician in case of persistent pain or redness.

If the victim is conscious, rinse mouth and administer fresh water. DO NOT
induce vomiting. Consult a physician in all cases.

1
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5. Fire-Fighting Measures

Flash point:
Flammability:
Auto-flammability:
Danger of explosion:

Common extinguishing
methods:

Not applicable
Not applicable
Not applicable
Non-explosive

Large quantities of water, water spray. In case of fire in close proximity, all
means of extinguishing are acceptable.

Inappropriate extinguishing No restriction.

methods:

Special precautions:

Specific hazards:

Fire fighting instructions:

Evacuate all non-essential personnel. Intervention only by capable personnel who
are trained and aware of the hazards of the product. If safe to do so, remove
unaffected product to a safe area.

Oxidizing substance. Oxygen released on exothermic decomposition may support
combustion in case of surrounding fire. Pressure burst may occur due to
decomposition in confined spaces/containers. Contact with flammables may
cause fire or explosion.

Personnel should wear full bunker gear and positive-pressure, self-contained
breathing apparatus. Apply cooling water to sides of transport or storage vessels
that are exposed to flames until fire is out. Do not approach hot vessels
containing product.

6. Accidental Release Measures

Precautions:

Cleanup methods:

Observe the protection measures given in Sections 5 and 8. Avoid materials and
products which are incompatible with the product (see Section 10). Avoid direct
contact of the product with water. Immediately notify the appropriate authorities
in case of reportable discharge.

Collect the product with a means suitable to avoid dust formation. All the
receiving equipment should be clean, vented, dry, labeled and made of material
that is compatible with the product. Because of the contamination risk, the
collected material should be isolated in a safe place. Clean the area with large
quantities of water. For disposal methods, refer to Section 13.

7. Handling and Storage

Handling:

Storage:

Other precautions:

Clean and dry process piping and equipment before any operation. Never return
unused product to storage container. Keep away from incompatible products.
Containers and equipment used to handle this product should be used exclusively
for this material. Avoid any contact with water or humidity.

Store in a dry area, protected from heat sources and direct sunlight.

Warn personnel about the dangers of the product.
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8. Exposure Controls/Personal Protection

Engineering controls: Provide ventilation in work areas to keep dust below the following applicable
limits:
ACGIH™ TLV™ (1996) OSHA PEL NIOSH REL (1994)
5 mg/m* TWA Total dust - 15 mg/m*> TWA 5 mg/m* TWA

Respirable fraction - 5 mg/m> TWA

ACGIH™ and TLV™ are registered trademarks of the American Conference of Governmental Industrial
Hygienists.

Eye/face protection: Dust proof chemical goggles.
Hand protection: Impervious protective gloves made of nitrile, natural rubber, or neoprene.
Skin protection: For brief contact, few precautions other than clean body-covering, clothing should

be needed. When prolonged or frequently repeated contact could occur, use
protective, full body clothing impervious to this material.

Respiratory protection: For many conditions, no respiratory protection may be needed; however, in dusty
or unknown atmospheres use a NIOSH approved dust respirator.

Other precautions: Safety shower and eyewash stations. Consult your industrial hygienist or safety
manager for the selection of personal protective equipment suitable for the
working conditions.

9. Physical and Chemical Properties

Appearance: White to pale amber powder

Odor: Odorless

pH: 7 - 9 (saturated solution)

Melting Point: 527 °F (275 °C) - Decomposes

Vapor Pressure: Not applicable

Vapor Density: Not applicable

Boiling point: Not applicable

Bulk Density: 0.5 - 0.65 g/mL (Loose Method)

Solubility in Water: Moderate

10. Stability and Reactivity

Chemical Stability: Stable under certain conditions (see below).
Conditions to avoid: Heat and moisture

Materials to avoid: Water, Acids, Bases, Salts of heavy metals, Reducing agents, Organic materials,

Flammable substances

Hazardous decomposition Oxygen, hydrogen peroxide, steam and heat.
products:
Hazardous polymerization: Does not occur.
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11. Toxicological Information

Acute toxicity:
Chronic toxicity:
Irritation:
Sensitization:

Target Organ Effects:

Oral route, LDso, rat, 7340 mg/kg
No data

Rabbit (eyes), severe irritant

No data

Eyes and respiratory passages.

12. Ecological Information

Acute ecotoxicity:
Chronic ecotoxicity:
Mobility:

Abiotic degradation:

Biotic degradation:

Potential for
bioaccumulation:

Comments:

Fish, Cyprinus carpio, 48 hours, LCso, 25.6 mg/L
No data
Low solubility and mobility.

Air - Not applicable

Water - Slow hydrolysis

Water/Soil - Complexation/precipitation Carbonates/phosphates present at
environmental concentrations. Degradation products: carbonates/phosphates
sparingly soluble.

Not applicable

Not applicable

Observed effects are related to alkaline properties of the product. Hazard to the

environment is limited due to the product properties

a) No bioaccumulation.

b) Weak solubility and precipitation as carbonate or phosphate in aquatic
environment.

c) rapid neutralization at environmental pH.

13. Disposal Considerations

Waste Disposal Method:

Consult current federal, state and local regulations regarding the proper disposal
of this material and its emptied containers.

14. Transport Information

D.O.T. Proper Shipping Name:  Oxidizing substances, solid, n.o.s.

UN Number:
Hazard Class:
Label(s):
Packing Group:
STCC Number:

UN 1479
5.1

5.1 (Oxidizer)
111

4918717

Emergency Response Guide #: 140
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15. Regulatory Information

TSCA Inventory List: Not Listed
CERCLA Hazardous Substance (40 CFR Part 302)
Listed substance: No
Unlisted substance: Yes
Reportable Quantity (RQ): Not Listed
Characteristic(s): Ignitability

RCRA Waste Number: D001

Sara, Title 111, Sections 302/303 (40 CFR Part 355- Emergency Planning and Notification)
Hazard category: Eye and skin irritant
Threshold planning quantity: Not Listed

Sara, Title III, Sections 311/312 (40 CFR Part 370- Hazardous Chemical Reporting: Community Right-
To-Know)
Extremely hazardous substance: No
WHMIS Classification: C Oxidizing Material
Material Causing Other Toxic Effects - Eye and skin irritant

Canadian Domestic Substances List: Listed, DSL/NDSL Record number - 3929
This product has been classified in accordance with the hazard criteria of the CPR and the MSDS contains
all of the information required by the CPR.

16. Other Information

HMIS™ Rating:
Health - 2 Flammability - 0 Reactivity - 1 PPE - Required
HMIS™ is a registered trademark of the National Paint and Coating Association.

NFPA™ Rating:
Health - 2 Flammability - 0 Reactivity - 1 (0),¢
NFPA™ is a registered trademark of the National Fire Protection Association.

Disclaimer

The information contained in this document is believed to be true and correct. However, the formulator makes
no warranty, either expressed or implied, as to its authenticity, accuracy or to the use of this product and this
document is subject to change or revision without prior notice.
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October 15, 2019

Eric Frauen

O&M, Inc.

450 Montbrook Lane
Knoxville, TN 37919

Re: Pilot investigation to Determine the Effect of Cool-Ox® at Clearing Recovery Wells
Impacted with Coal Tar at the Former Northern States Power MGP Site in Ashland,
Wisconsin.

Dear Mr. Frauen,

DeepEarth Technologies, Inc. (DTI) is pleased to respond to your request that DTI develop and
demonstrate an application of the Cool-Ox® process intended to free recovery wells impacted with
coal tar at the former Northern States Power MGP Site in Ashland, Wisconsin. A pilot
demonstration funded in part by the U. S. Environmental Protection Agency (EPA) under the
direction of the Superfund Innovative Technology Evaluation (SITE) program and Xcel Energy,
concluded that the Cool-Ox® technology developed and patented previously by DTI could in fact,
effectively emulsify the coal tar residue found at the site and in particular, present in the Copper
Falls Aquifer formation. The pilot demonstration also produced videos of this emulsification
process clearing screens in monitoring and recovery wells and evidence that Cool-Ox® technology
is scientifically based on the principles of Modified Fenton-like in-situ chemical oxidation
accompanied by pH modification.

DTI has shown that the Cool-Ox® process when properly applied, can be employed to clear coal
tar from occluded recovery wells and other ancillary machinery. Thereby, making significant
contributions to recovery system efficiency and reduced long-term maintenance costs. DTI
proposes that a pilot demonstration (investigation) be designed to include Cool-Ox® applications
to a small number of recovery wells (perhaps two (2)) with differing contaminant concentrations
and/or characteristics and executed to develop information that can be applied to the overall
recovery well system.

The design of this pilot investigation will be based upon DTI’s historical experience at emulsifying
coal tar at this and other sites as well as information supplied by Xcel that speaks to the current
condition of the site. Based upon our recent visit, the observed reactions of coal tar samples with
Cool-Ox® and our very informative conversations with plant personnel, we believe that a pilot
scale investigation can provide invaluable information toward a workable injection program as
well as overall operational practices.

Thank you for this opportunity.
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Sincerely,

William L'un{/y, Sr.

Sr. Vice President

DeepEarth Technologies, Inc
“Where Science & Technology Meet”
8201 W. 183 Street, Unit C

Tinley Park, IL 60487

Office: (708) 396-0100

Mobile: (312) 909-3667
wlundy@cool-ox.com
www.deepearthtech.com

A Path Forward:

As part of the overall site environmental restoration program at the former Northern States Power
MGP site in Ashland, Wisconsin, a groundwater remediation program has been implemented.
This program calls for the extraction of contaminated groundwater via a system of recovery wells
strategically placed throughout the impacted aquifer. Unfortunately, the primary Contaminant of
Concern (COC) (coal tar DNAPL), has produced clogging in wells rendering them inoperable. It
has been previously demonstrated at this site, that DTI's patented Cool-Ox® technology can
successfully clear extraction wells through the emulsification of coal tar that can then be extracted
from the formation along with the groundwater. The purpose of this proposed pilot investigation
is to select a limited number of extraction well locations and apply the Cool-Ox® process to
determine the most efficient and optimum method for overall application to the site.

Designing the Pilot Investigation:

Based upon DTI’s experience gained during the original pilot demonstration, we have concluded
that the optimal method for delivering the Cool-Ox® reagent to the subsurface is through the
employment of Direct Push Technology (DPT). Investigation of the current boring logs (embodied
in Figures 3-5 through 3-10, of the Hydrogeological Work Plan (HWP) - see attached), indicates
that the majority of the Contaminants of Concern (COCs) (coal tar - DNAPL), are located in
roughly the upper twenty (20) feet of the Upper Copper Falls Aquifer (UCFA). This aquifer is
overlain by an aquitard of dense clay known as the Miller Creek (MC) formation. The MC forms a
near impenetrable barrier between the DNAPL in the UCFA and the surface of the site. Thus, it
can be said, that for all practical purposes, the elevation of the bottom of the MC can serve as the
upper boundary of the in-situ DNAPL treatment zone. The depth of this upper boundary can be
determined by referring to the Cross-Sectional E —E’ (HWP Figure 3-10) or by review of the boring
logs available for the selected pilot locations.
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Investigation of Cross-Sectional E-E’, from well CFW-13 (Copper Falls Recovery Well), located
at the north end of the DNAPL recovery zone, indicates that the top of the UCFA is approximately
thirty-six (36) feet below ground surface (ft-bgs) whereas, at extraction well CFW — 02, located at
the south end of the DNAPL recovery zone, the top of the UCFA is approximately eighteen (18)
ft-bgs. This indicates a north to south upward slope of approximately eighteen (18) feet over the
length of the DNAPL recovery zone. Figure 3 — 10 also indicates that in this particular area of the
site, approximately twenty (20) feet of backfill material is present above the MC aquitard. Based
upon past experience at the site, this fill material should be easier to penetrate with a DPT rig
than the MC located between the bottom of the backfill and the UCF. This gradient must be kept
in mind during the design and implementation of the pilot investigation. It should also be noted
that where backfill is not encountered (the former filled ravine), the MC extends to the surface and
site.

A second option considered was direct injection into the body of the recovery wells themselves.
However, based upon treating coal tar at similar sites and under conditions previously
encountered at the this site, DTl believes that DPT injections would provide greater product
distribution in the area of the treated well and would allow the well to be used as an observation
point to assess product distribution during the application process.

Past Experience Impacting the Design and Rationale of the Pilot Investigation

During the implementation of the EPA- SITE pilot demonstration, it was determined that the Cool-
Ox® chemistry worked very well to efficiently emulsify coal tar thus, transforming it from a highly
viscous, near solid mass to a flowable, pumpable aqueous suspension. It was also observed that
the carbon dioxide gas generated during the partial oxidation of the coal tar and other organic
contaminants, along with the basic pH (pH>7), made a significant contribution to the excision and
transport of the tar from the soil mass to the aqueous phase. Review of the data including, Boring
Logs and Cross-Sectionals, (as well as past experience on the site), determined that due to the
very porous transmissive zone of the UCFA, an injection program should be adopted that will
optimize the conditions of the site to accept and distribute the Cool-Ox® reagent.

DTI has found that although reagent volume and pressure do play a part in matrix penetration
whether in the form of fractures, fissures, clays or more transmissive soils, wherever the Cool-
Ox® process is applied, the production of carbon dioxide reaction gas and the conversion of
contaminants to elementary surfactants, play a key role. Gas (carbon dioxide) is generated by the
mineralization of a portion of the contaminants. This gas, in effort to escape the reaction zone
(that is continuously producing carbon dioxide), seeks out any pathway it can find (lateral or
vertical) to dissipate the reaction pressure to any area of lower pressure. But, why does the
process work so well?

It is important to remember also, that the partial oxidation of organics produces alcohols and
other hydroxylated carbon compounds that possess surfactant characteristics. These molecules,
referred to as amphiphilic compounds, bridge the gap between the hydrophilic (aqueous) and
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hydrophobic (hydrocarbon) components in the reaction moiety and thus, aid in the desorption of
the contaminants from the soil matrix. In this process foam is formed.

A study of surfactant chemistry reveals that three (3) components are necessary to produce foam.
These are water, a surfactant and a gas. We have stated that, in partially oxidizing hydrocarbons
an amphiphilic (hydroxylated hydrocarbon — i.e., surfactant) molecule is formed. Gas (carbon
dioxide) is generated by the mineralization of a portion of the contaminants. This gas; forced
through the surfactant/water mixture creates foam. Remembering that in the subsurface, in effort
to escape the reaction zone (continuously producing carbon dioxide), the gas seeks out any
pathway it can find to dissipate the reaction pressure. In this manner, it will travel through the soil
matrix (where available), regardless of the orientation (horizontal or vertical) of the formation.

This dynamic foam mixing process aids in “scrubbing” the contaminants from the soil matrix and
underpins the success of the Cool-Ox® technology in any media where it may be applied. In clay
strata, penetration is aided by the presence of calcium ion (Ca*?) (a byproduct of the technology),
that aids in the recombination of clay to increase its ability to transport water (Sublette, et.al.).
This characteristic is key to the ability of the Cool-Ox® technology to co-remediate combined
hydrocarbon and brine releases. DTI has coined this process “ChemHydro-Infusion™”

With respect to the Ashland site, it is important to point up at least two physiochemical
phenomenon that underpin successful remediation of the site when the Cool-Ox® technology is
applied. These are the presence of creosote and a decrease in the specific gravity of the coal
tar/aqueous moiety. Let's examine the behavior of creosote first.

The classical definition of creosote is, alpha methyl phenol; with phenol being the most important
entity of the molecule. Coal tar is replete with isomers (differing molecular configurations of the
parent compound), of phenol. The differing configurations of creosote is not important to this
discussion, only that they make up a significant portion of raw coal tar. What is important is that
phenol is a key entity of the creosote molecule, and thus in aqueous media, phenol behaves like
an organic acid. Consequently, under basic (pH) conditions, creosote can be neutralized to form
a phenolate salt. In this salt form, the aqueous solubility of the molecule can increase
exponentially (even when no other force is acting upon the molecule). Thus, it is not unusual for
the compound to behave as an oily substance (water insoluble) under acidic conditions (pH<7)
whereas, under basic conditions (pH>7), it can be quite water-soluble. This phenomenon holds
true for any hydrocarbon when undergoing partial oxidation. Consequently, since the Cool-Ox®
technology optimizes at a basic (pH 8.5), simply buffering the pH to a basic (pH>7) level,
significantly increases its aqueous solubility. This increased solubility (also known as
emulsification) exposes the molecule to the oxidation reactions ongoing in the aqueous phase.

As was stated earlier, the oxidation of organic compounds ultimately produces carbon dioxide.
The infusion of carbon dioxide into the coal tar/phenolate mass renders the mass much lighter
than the surrounding DNAPL. This reduction in mass weight significantly reduces the specific
gravity (also referred to as density), of the reacted coal tar mass thus, causing the organic
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compounds to migrate vertically in the water column (the oil on water phenomenon). At Ashland,
we found that these organic entities migrate upward to the bottom of the MC formation and then
southward, up the slope to the location of the former extraction wells. In the Cool-Ox® process,

all of these phenomena coming together, result in the emulsification and dissolution of coal tar
thus, facilitating the removal of coal tar from extraction wells.

DPT Expectations

During the earlier pilot demonstration conducted at the Ashland site, two problems proved to be
significant when driving DPT tooling into the subsurface. These were, penetrating the very hard
clay composing the Miller Creek formation (MC) and the very rocky Upper Copper Falls Aquafer
(UCFA). Although both these formations present obstacles to be aware of, they can be overcome.
The type of clay in the MC formation presents an obstacle to driving rods and can slow down the
process compared to most other sites encountered. The rocky character of the Copper Falls
formation proved quite difficult to penetrate and prohibited reaching the depth of the 70 ft-bgs
design (the average depth of the DPT penetration was 63 ft-bgs). However, once penetrated, the
small rock (baseball size) sometimes would work together to cause a “dogging defect,” that
tended to hold rods fast in the aquifer and sometimes caused the joints to separate and the
subsequent loss of tooling. DTI's field personnel are aware of this, and during the former pilot
demonstration, they developed a technique that aided in addressing the problems of both these
formations.

Based upon information contained in the HWP, it appears that a 20-foot vertical treatment interval
would include the majority of the DNAPL locations. The exact positioning of the vertical reagent
applications would depend upon the relationship of the location of the DNAPL to the top of the
UCFA. The exact locations of the vertical treatment intervals can be determined subsequent to
the selection of the targeted wells.

The Objectives of Pilot Investigation

e To develop a process (technique) whereby Cool-Ox® is effective at freeing the recovery
wells from coal tar occlusion.

e To design and implement a program and methodology to increase the efficiency of the
extraction process while decreasing maintenance costs

e To produce data that will reveal the most efficient, economical, and appropriate application
methods for remediation of the contaminants impacting this site.

e To conduct the pilot investigation in an area that will make the greatest contribution to not
only collecting data toward the efficient overall remediation of the site but, will also be
making a contribution toward the final remediation of the site itself.







Cool-Ox°®

oA Field Service Group -- Cool-Ox® Site Application Proposal

w
Proposed Work Plan

A detailed work plan will be developed subsequent to the selection of the wells by O&M personnel.
Selecting the Pilot Well(s)

O&M management shall be responsible for selecting the wells identified for the pilot
investigation.

The design parameters for treating the Former Northern States Power MGP Site in
Ashland, WI with the Cool-Ox® Technology are as follows:

Table 1 — Remedial Design and Pricing:
Contaminants: MGP waste

Media Treated: Soil and Groundwater
Groundwater Depth (ft-bgs): ~20
Vertical Interval (ft-bgs): 15
Estimated DPT Points per Well: 6
Cool-Ox® Gallons per DPT Point: 175
Estimated Total Gallons*: 1,050
Estimated Total Workdays: 3

*Total gallons based on average dosage requirements per Recovery Well.
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remediation of groundwater. This email serves as the Department’s approval to inject the
compounds at the locations, volumes, and concentrations stated above, in accordance with
this temporary exemption. The injection area, volume and chemistry may be modified
during subsequent injections with Department approval.

Wis. Admin. Code ch. NR 140 Temporary Exemption:
The need to obtain a temporary exemption for the injection of a remedial material for which

a groundwater quality standard has not been established is required under Wis. Adm. Code
s. NR 140.28 (1) (d). Based on the information provided by O&M, Inc. and Orin
Technologies, LLC, it appears the requirements for a temporary exemption for the injection
of a remedial material for which a groundwater quality standard has not been established
under s. NR 140.28 (1) (d) have been or will be met, in accordance with Wis. Adm. Code s.
NR 140.28 (5) (c) and (d). Therefore, the Department approves the injection to groundwater
on the Ashland/NSP Lakefront site, with certain terms and conditions specified below. The

expiration date of this temporary exemption shall be five (5) years from the date of this

email.
Terms and conditions:

A. General:

1. The type, concentration and volume of substances or remedial material to be
infiltrated or injected shall be minimized to the extent that is necessary for restoration
of the contaminated groundwater.

2. Any infiltration or injection of contaminated water or remedial material into
groundwater shall not significantly increase the threat to public health or welfare, or to
the environment.

3. There shall be no expansion of contamination, or migration of any infiltrated or
injected contaminated water or remedial material, beyond the edge of previously
contaminated areas, except that infiltration or injection into previously
uncontaminated areas may be allowed if the Department determines that expansion
into adjacent, previously uncontaminated areas is necessary for the restoration of
the contaminated groundwater, and the requirements of s. NR 140.18 (1), Wis. Adm.
Code will be met.

4. All necessary federal, state and local licenses, permit equivalencies and other
approvals are obtained and compliance with all applicable environmental protection
requirements is required. A WPDES general permit for Discharge of Contaminated
Groundwater from Remedial Action Operations equivalency is required for this action.

B. Specific:

5. The remedial materials to be injected to the groundwater shall be limited to Cool-Ox
©.

6. The remedial material and injection project shall be as described in the injection
request submitted by O&M, Inc. on October 23, 2020 which included the Proposal for
Pilot Scale Remedial Injection at the Ashland/NSP Lakefront Site Located in Ashland,
WI dated October 23,2020.

7. O&M,Inc. shall notify the Department of field activities no less than one (1) week
before implementation unless the Department approves a shorter notification.





8. Status reports shall be submitted not more than 5 (five) months following each
injection. The status reports shall include all data collected during implementation of
the monitoring plan.

9. Any significant changes based on information from the injection groundwater
monitoring reports or results shall be submitted to the Department for approval prior
to the changes being implemented at the Ashland/Northern States Lakefront
Superfund site. This includes, but is not limited to, adjustments to the volume/mass of
the media injected, additional injection points, number of injection events, and/or
changes in the type of remediation media used in the injection points.

10. Modifications to the sampling schedule may be requested.

11. In the event of future injection activities, the responsible party may apply for an
extension of this approval. A request for an extension of this approval must be
received by the Department before the expiration date.

12. Any extension approvals will be dependent on Department review of site-specific data
or any other information it deems necessary.

13. Upon completion of the project, the injection holes must be abandoned in accordance
with s. NR 141.25, Wis. Adm. Code, and later topped off with grout or native soils if
settling occurs, unless converted to Wis. Admin. Code ch. NR 141 complying
monitoring wells, or an alternative approved by the DNR Project Manager.

Monitoring Conditions:
Monitoring will be conducted according to the Monitoring Plan contained in November 6,

2019 O&M Inc. Injection Request.

WPDES Permit Equivalency
The proposed discharge is eligible for coverage under the general Wisconsin Pollutant

Discharge Elimination System (WPDES) permit WI-0046566-07 for Discharge of
Contaminated Groundwater from Remedial Action Operations. The permit and factsheet
can be downloaded from the DNR website at
http://dnr.wi.gov/topic/wastewater/GeneralPermits.html. Discharges under this permit are
required to be consistent with a discharge management plan that has been approved by the
Department. The November 6, 2019 O&M, Inc. Injection Request will be considered the
discharge management plan outlined in section 3.3 of the permit. Extracted water will be
treated through the Long-term Wastewater Treatment Facility (LTWTF) located onsite. Any
significant system changes will require Department approval.

The Department hereby authorizes Xcel Energy’s pollutant discharge occurring as a result
of the activities contained in the injection request submitted by O&M, Inc. on October 23,
2020 which included the Proposal for Pilot Scale Remedial Injection at the Ashland/NSP
Lakefront Site Located in Ashland, WI dated October 23,2020 under the requirements of
general WPDES permit for Discharge of Contaminated Groundwater from Remedial Action
Operations, (WI-0046566-7). The following conditions are highlighted for your information:

Reporting Conditions:
A copy of all monitoring results provided to the RR Program shall also be submitted to the

Wastewater Program via mail to WI DNR, Attn: Leila Jenkins, 810 W. Maple St, Spooner,
WI 54801 or via email to Leila.Jenkins@wisconsin.gov.



https://gcc01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdnr.wi.gov%2Ftopic%2Fwastewater%2FGeneralPermits.html&data=04%7C01%7Chansen.scott%40epa.gov%7Ca839f064df124362ff5908d87c305c07%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637395894454009016%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=X1a%2FE%2FfufnOkchauYnP8ukcldPzMO4ZHNiTicDdcdVU%3D&reserved=0
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Please contact me if you have any questions regarding this email.

We are committed to service excellence.

Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager

Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4t st.

Superior, WI 54880

Phone: (715) 392-7822

Fax: (715) 392-7993

john.sager@wisconsin.gov

-
dnr.wi.gov

BE-&a
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respond with any comments and/or approval for this event.
Thank you,

Lynn Hall

Xcel Energy

Environmental Analyst IV

122 North 14th Avenue West

Ashland, Wisconsin 54806

P: 715.682.7355 C: 906.364.2835 F: 715.682.7207
E: lynn.m.hall@xcelenergy.com


mailto:lynn.m.hall@xcelenergy.com

From: Hall, Lynn M

To: Sager, John E - DNR

Cc: hansen.scott@epa.gov

Subject: 2024 Ashland MGP Site Injection Request
Date: Tuesday, April 9, 2024 8:33:41 AM
Attachments: 2024 ChemOx Scope of Work 040824.pdf

CAUTION: This email originated from outside the organization.

Do not click links or open attachments unless you recognize the sender and know the content is|

John,

Attached is the scope of work for the 2024 Phase 1 Operations, Enhanced NAPL
Recovery/Maintenance Technology Evaluation

Ashland/NSP Lakefront Site scheduled for the week of May 20t 2024. Please review and
respond with any comments and/or approval for this event.

Thank you,

Lynn Hall

Xcel Energy

Environmental Analyst IV

122 North 14th Avenue West

Ashland, Wisconsin 54806

P:715.682.7355 C:906.364.2835 F: 715.682.7207

E: lynn.m.hall@xcelenergy.com


mailto:Lynn.M.Hall@xcelenergy.com
mailto:John.Sager@wisconsin.gov
mailto:hansen.scott@epa.gov
mailto:lynn.m.hall@xcelenergy.com

O &M, Inc.

Environmental Solutions
April 8, 2024

Lynn Hall

Xcel Energy

Environmental Analyst V - Waste and Remediation
414 Nicollet Mall

2" Floor

Minneapolis, MN 55401

Dear Ms. Hall:

RE: Phase 1 Operations, Enhanced NAPL Recovery/Maintenance Technology Evaluation
Ashland/NSP Lakefront Site

The goal of this project is to evaluate its effectiveness to reduce concentrations of the target
compounds, increase mobility/removal efficiency of NAPL, remove thick NAPL from the well
screens, and remove thick NAPL from the pump parts. This will be accomplished by injecting
reagent into injection wells. The work scope of the project consists of injecting 10,500 gallons of
reagent into CFW-1, CFW-3, CFW-9, CFW-7 IP, CFW-10 IP, IP-3D, MW-45U, and MW-52.
Contingent injection points are IP-2D, IP-5, IP-6, and CFW-8 IP. This is discussed in more
detail below.

Application:

The contaminants of concern (COC) are primarily DNAPL coal tar in the CFW area and total
benzene concentrations as high as 31,000 ppb.

The CFW area has a highly variable targeted vertical treatment zone. Lithology at the injection
depth is sandy silts and silty sands with some gravels.

Due to the high levels of DNAPL coal tar and therefore extremely high oxidant demand in this area,
a strategy of in-situ chemical injection utilizing sonic drilled injection wells will be utilized. The
methodology will incorporate extraction, described in more detail below. The proposed process
would consist of sodium persulfate chemistry catalyzed with sodium hydroxide injected through the
injection wells. The treatment chemistry will emulsify the NAPL, resulting in increased and more
efficient recovery of the NAPL than pumping alone. The injection wells are screened at a depth or
depths determined for each individual location. The attached Figure shows the locations of the
injection wells.

Treatment chemistry will be injected at multiple locations to effectively disperse the treatment
chemistry into the subsurface.

Chemical Mixing and Delivery Methodology

The remedial injection treatment chemistry will be prepared using ORIN’s specialized injection
equipment. The treatment chemistry will be mixed and temporarily staged prior to injection in 200-
gallon tanks located inside ORIN’s enclosed injection trailer. The tank will first be filled with the
proper amount of water to achieve the appropriate treatment chemistry solution concentration.
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Environmental Solutions
Multiple tanks will be mixed and used during the injection, which enables work to proceed steadily
and efficiently. The treatment chemistry will be pumped into the formation using air-driven,
chemical resistant pumps. The rate, pressure, and volume will be monitored using a chemical
resistant inline electronic flow meter and pressure gauge. Shut-off valves are present at numerous
locations throughout the delivery system for health and safety purposes. To further mitigate
accidental spills and/or leaks, ORIN uses a variety of catch basins and sorbent pads/socks.

Inject-and-Extract

A two-part approach will be utilized including chemical injection and simultaneous extraction from
nearby monitoring/extraction wells. A quick connect fitting will be attached to the top of each
injection well. The treatment chemistry is injected into the wells and delivered to the surrounding
formation. Extraction recovers highly impacted groundwater via screened wells. A pneumatic
pump will be used to extract water and emulsified NAPL during the injection. Extracted
groundwater and emulsified NAPL will be pumped into 275-gallon totes for treatment on site or
proper disposal at Veolia. The extraction draws in treatment chemistry from adjacent injection
points providing hydraulic control and more precise placement of injected chemicals. As the
chemistry is drawn through the subsurface, contaminant mass becomes mobilized and more easily
recovered via extraction. Extracted material will be monitored to ensure that active treatment
chemicals are not being removed from the subsurface.

To further maximize the enhanced recovery, injection and extraction rates are coordinated to create
cones of impression, and cones of depression. Cones of impression allow the treatment chemistry
to influence the smear zone, enabling desorption and subsequent recovery of contaminant held in
the smear zone. Cones of depression are caused by groundwater being extracted from wells
adjacent to the injection areas. The depression causes treatment chemistry to be drawn at a higher
rate toward the extraction well. This allows for the chemistry to contact the largest area possible
enabling more efficient product recovery.

Sodium Persulfate

Sodium persulfate is a stable, highly soluble, crystalline material, which upon activation generates
the sulfate radical, a very strong oxidant, capable of oxidizing a broad range of recalcitrant
compounds. Laboratory studies in water have shown favorable destruction of VOC compounds
using catalyzed persulfate.

In addition to its oxidizing strength, persulfate and sulfate radical oxidation has several advantages
over other oxidant systems. It is kinetically slower than other oxidizing chemistries, and therefore
able to transport greater distances in the sub-surface while still active. Persulfate also has less
affinity for natural soil organics and is thus more efficient in high organic soils. These attributes
combine to make persulfate a viable option for the chemical oxidation of a broad range of
contaminants.

The byproduct of persulfate reaction with the COC is sodium monosulfate that subsequently breaks
down into sulfate ions.

Scope of Services
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The rationale for injection point selection is choosing locations with the highest amount of
measurable NAPL, and wells that have screens fouled with thick NAPL. The injection is two-fold,
to increase NAPL destruction/recovery, and as a form of well maintenance.

Injection in the CFW-1, CFW-3, CFW-9, CFW-7 IP, CFW-10 IP, IP-3D, (1,500 gallons in
each), and MW-52 and MW-45U (750 gallons in each)

Targeted treatment will utilize existing CFWSs and drilled injection wells.

The impacted footprint of the CFW area to be targeted during this injection event with chemical
oxidation is approximately 6,000 ft2.

Nine locations: 4 stacked injection wells each containing 2 injection screens (CFW-1, CFW-9,
CFW-7 IP, and CFW-10 IP); 4 single screened injection well (CFW-3, IP-3D, MW-52, and
MW-45U).

Isolate each injection screen with packer system and inject an average of 1,500 gallons of 15%
sodium persulfate catalyzed with sodium hydroxide treatment chemistry into each of 6 injection
wells. 750 gallons of treatment chemistry will be injected into each of the remaining two
injection wells (MW-45U and MW-52).

Implementation in the field will take approximately 4 day depending on unforeseen site and
matrix conditions.

Several adjacent wells will be used for extraction during injection. The wells anticipated to be
used for extraction are IP-2D, IP-4D, CFW-3 IP, CFW-9 IP, CFW-10, and MW-51. The
proposed extraction well network may be modified based on field observations.

If issues are encountered that preclude injection into any of the identified injection wells,
alternative injection wells IP-2D, IP-5, IP-6, and/or CFW-8 IP will be utilized.

Monitoring:

Effective Radius of Influence - ORP
Oxidation Reduction Potential (ORP) increases as oxidant concentration in the groundwater
increases, therefore an increase in ORP in a monitoring point would indicate the monitoring point is
within the effective radius of influence. ORP readings in select monitoring points will be recorded
once before injection, every 3 hours during injection, and twice per week following the injection.
The Field Parameter Monitoring Form is attached. A Graph of the ORP fluctuation before, during
and after the injection will be prepared.

Based on previous injection events at the Site a 20-foot effective radius of influence is anticipated.

DNAPL Thickness Increase or Reduction
NAPL thickness in the injection areas will be measured before and after injection. The NAPL
thickness may increase after injection, indicating increased mobilization due to emulsification; or
may decrease due to significant NAPL removal during injection/extraction.

Changes in Benzene and Naphthalene Concentrations
Semi-Annual groundwater sampling will be conducted in April/May 2024 (pre-injection — Baseline).
Semi-Annual groundwater sampling is also scheduled to be conducted in late October 2024 (post-
injection) for VOCs. A Graph of benzene and naphthalene concentrations will be prepared.

Schedule
The Oxidation Injection Event is tentatively scheduled to begin May 20, 2024.
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O &M, Inc.

Environmental Solutions
April 8, 2024

Lynn Hall

Xcel Energy

Environmental Analyst V - Waste and Remediation
414 Nicollet Mall

2" Floor

Minneapolis, MN 55401

Dear Ms. Hall:

RE: Phase 1 Operations, Enhanced NAPL Recovery/Maintenance Technology Evaluation
Ashland/NSP Lakefront Site

The goal of this project is to evaluate its effectiveness to reduce concentrations of the target
compounds, increase mobility/removal efficiency of NAPL, remove thick NAPL from the well
screens, and remove thick NAPL from the pump parts. This will be accomplished by injecting
reagent into injection wells. The work scope of the project consists of injecting 10,500 gallons of
reagent into CFW-1, CFW-3, CFW-9, CFW-7 IP, CFW-10 IP, IP-3D, MW-45U, and MW-52.
Contingent injection points are IP-2D, IP-5, IP-6, and CFW-8 IP. This is discussed in more
detail below.

Application:

The contaminants of concern (COC) are primarily DNAPL coal tar in the CFW area and total
benzene concentrations as high as 31,000 ppb.

The CFW area has a highly variable targeted vertical treatment zone. Lithology at the injection
depth is sandy silts and silty sands with some gravels.

Due to the high levels of DNAPL coal tar and therefore extremely high oxidant demand in this area,
a strategy of in-situ chemical injection utilizing sonic drilled injection wells will be utilized. The
methodology will incorporate extraction, described in more detail below. The proposed process
would consist of sodium persulfate chemistry catalyzed with sodium hydroxide injected through the
injection wells. The treatment chemistry will emulsify the NAPL, resulting in increased and more
efficient recovery of the NAPL than pumping alone. The injection wells are screened at a depth or
depths determined for each individual location. The attached Figure shows the locations of the
injection wells.

Treatment chemistry will be injected at multiple locations to effectively disperse the treatment
chemistry into the subsurface.

Chemical Mixing and Delivery Methodology

The remedial injection treatment chemistry will be prepared using ORIN’s specialized injection
equipment. The treatment chemistry will be mixed and temporarily staged prior to injection in 200-
gallon tanks located inside ORIN’s enclosed injection trailer. The tank will first be filled with the
proper amount of water to achieve the appropriate treatment chemistry solution concentration.
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Multiple tanks will be mixed and used during the injection, which enables work to proceed steadily
and efficiently. The treatment chemistry will be pumped into the formation using air-driven,
chemical resistant pumps. The rate, pressure, and volume will be monitored using a chemical
resistant inline electronic flow meter and pressure gauge. Shut-off valves are present at numerous
locations throughout the delivery system for health and safety purposes. To further mitigate
accidental spills and/or leaks, ORIN uses a variety of catch basins and sorbent pads/socks.

Inject-and-Extract

A two-part approach will be utilized including chemical injection and simultaneous extraction from
nearby monitoring/extraction wells. A quick connect fitting will be attached to the top of each
injection well. The treatment chemistry is injected into the wells and delivered to the surrounding
formation. Extraction recovers highly impacted groundwater via screened wells. A pneumatic
pump will be used to extract water and emulsified NAPL during the injection. Extracted
groundwater and emulsified NAPL will be pumped into 275-gallon totes for treatment on site or
proper disposal at Veolia. The extraction draws in treatment chemistry from adjacent injection
points providing hydraulic control and more precise placement of injected chemicals. As the
chemistry is drawn through the subsurface, contaminant mass becomes mobilized and more easily
recovered via extraction. Extracted material will be monitored to ensure that active treatment
chemicals are not being removed from the subsurface.

To further maximize the enhanced recovery, injection and extraction rates are coordinated to create
cones of impression, and cones of depression. Cones of impression allow the treatment chemistry
to influence the smear zone, enabling desorption and subsequent recovery of contaminant held in
the smear zone. Cones of depression are caused by groundwater being extracted from wells
adjacent to the injection areas. The depression causes treatment chemistry to be drawn at a higher
rate toward the extraction well. This allows for the chemistry to contact the largest area possible
enabling more efficient product recovery.

Sodium Persulfate

Sodium persulfate is a stable, highly soluble, crystalline material, which upon activation generates
the sulfate radical, a very strong oxidant, capable of oxidizing a broad range of recalcitrant
compounds. Laboratory studies in water have shown favorable destruction of VOC compounds
using catalyzed persulfate.

In addition to its oxidizing strength, persulfate and sulfate radical oxidation has several advantages
over other oxidant systems. It is kinetically slower than other oxidizing chemistries, and therefore
able to transport greater distances in the sub-surface while still active. Persulfate also has less
affinity for natural soil organics and is thus more efficient in high organic soils. These attributes
combine to make persulfate a viable option for the chemical oxidation of a broad range of
contaminants.

The byproduct of persulfate reaction with the COC is sodium monosulfate that subsequently breaks
down into sulfate ions.

Scope of Services



O &M, Inc.

Environmental Solutions
The rationale for injection point selection is choosing locations with the highest amount of
measurable NAPL, and wells that have screens fouled with thick NAPL. The injection is two-fold,
to increase NAPL destruction/recovery, and as a form of well maintenance.

Injection in the CFW-1, CFW-3, CFW-9, CFW-7 IP, CFW-10 IP, IP-3D, (1,500 gallons in
each), and MW-52 and MW-45U (750 gallons in each)

Targeted treatment will utilize existing CFWSs and drilled injection wells.

The impacted footprint of the CFW area to be targeted during this injection event with chemical
oxidation is approximately 6,000 ft2.

Nine locations: 4 stacked injection wells each containing 2 injection screens (CFW-1, CFW-9,
CFW-7 IP, and CFW-10 IP); 4 single screened injection well (CFW-3, IP-3D, MW-52, and
MW-45U).

Isolate each injection screen with packer system and inject an average of 1,500 gallons of 15%
sodium persulfate catalyzed with sodium hydroxide treatment chemistry into each of 6 injection
wells. 750 gallons of treatment chemistry will be injected into each of the remaining two
injection wells (MW-45U and MW-52).

Implementation in the field will take approximately 4 day depending on unforeseen site and
matrix conditions.

Several adjacent wells will be used for extraction during injection. The wells anticipated to be
used for extraction are IP-2D, IP-4D, CFW-3 IP, CFW-9 IP, CFW-10, and MW-51. The
proposed extraction well network may be modified based on field observations.

If issues are encountered that preclude injection into any of the identified injection wells,
alternative injection wells IP-2D, IP-5, IP-6, and/or CFW-8 IP will be utilized.

Monitoring:

Effective Radius of Influence - ORP
Oxidation Reduction Potential (ORP) increases as oxidant concentration in the groundwater
increases, therefore an increase in ORP in a monitoring point would indicate the monitoring point is
within the effective radius of influence. ORP readings in select monitoring points will be recorded
once before injection, every 3 hours during injection, and twice per week following the injection.
The Field Parameter Monitoring Form is attached. A Graph of the ORP fluctuation before, during
and after the injection will be prepared.

Based on previous injection events at the Site a 20-foot effective radius of influence is anticipated.

DNAPL Thickness Increase or Reduction
NAPL thickness in the injection areas will be measured before and after injection. The NAPL
thickness may increase after injection, indicating increased mobilization due to emulsification; or
may decrease due to significant NAPL removal during injection/extraction.

Changes in Benzene and Naphthalene Concentrations
Semi-Annual groundwater sampling will be conducted in April/May 2024 (pre-injection — Baseline).
Semi-Annual groundwater sampling is also scheduled to be conducted in late October 2024 (post-
injection) for VOCs. A Graph of benzene and naphthalene concentrations will be prepared.

Schedule
The Oxidation Injection Event is tentatively scheduled to begin May 20, 2024.



Figure 1
2024 Proposed
Injection
Locations

Ashland Wisconsin

Installed Injection Wells -
2022

Installed Injection Wells -
2021

Groundwater Recovery
Well

& Monitoring Well
[ 2021 Injection Area

[ 2022 Injection Area

O 2024 Proposed Injection
Wells

j CRI02
VW252)

CFW-®5 A i
. , DOVVIEE 4, - 7 CONAIRA

” P48

O IR-1D)
R N5 [P
IP- P-ZE) . IR 4 6]

7|
4 & 1Py ;
CRWI0/ED) ja~-17-6D

MW=-4B ) % ?[\r&wn By:

Checked By:
EF

Document Name:
Figure_2_2022_|Injection_Locations_CFW_v3
Date Saved:

3/2/2023 2:58:25 PM

Coordinate System:

NAD 1983 StatePlane Wisconsin North FIPS 4801 Feet
Projection: Lambert Conformal Conic

Datum: North American 1983

Imagery:

WROC 2015 Mosaic from WI DNR
https://dnrmaps.wi.gov/arcgis_image/rest/
services/DW_Image/EN_Image_Basemap_Leaf Off/
ImageServer

O&M, Inc.

Environmental Solutions

T ‘ A\ T

Document Path: R:\Projects\MNOP\O&M-2008\0324-Ashland\DataAnalysis\GISData\Projects\20220824 _Injection_Locations\MXD\Figure_2_2022_Injection_Locations_ CFW_v3.mxd



efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval

efrauen
Oval


From: Hansen, Scott

To: Ealy, EricJ

Cc: Sager, John E - DNR

Subject: FW: Determination regarding Ashland NSP Lakefront Injection Request
Date: Wednesday, April 28, 2021 11:36:13 AM

Attachments: ORIN - Ashland Injection Work Plan.docx

UIC Reguest 1020.docx
20191108 99 DNR Injection Determination.pdf

20191105 99 Injection Reg.pdf

Eric,
John emailed me about this so | am forwarding to you.

Scott

From: Sager, John E - DNR <John.Sager@wisconsin.gov>

Sent: Thursday, October 29, 2020 12:26 PM

To: Hansen, Scott <hansen.scott@epa.gov>

Subject: Determination regarding Ashland NSP Lakefront Injection Request

Scott,

The Wisconsin Department of Natural Resources (Department) issued a determination of a
temporary exemption of Wis. Admin. Code ch. NR140 for the injection of a remedial
material into groundwater at the Ashland/NSP Lakefront site on November 8, 2019
(attached). This temporary exemption was set to expire on November 8, 2024. The
Department received a submittal from O & M, Inc. on October 23, 2020 documenting
planned changes to the injection project (attached). The submittal also contained a new
injection request. Changes to the November 8, 2019 determination include using a new
injection contractor, Orin Technologies, LLC as well as changes to the substances and
quantities of compounds being injected. Therefore, based on the changes proposed by O
& M, Inc. the Department has modified the determination. This determination replaces the
determination issued by the Department on November 8, 2019. The Department has
evaluated the request for equivalency with WPDES General Permit for Contaminated
Groundwater from Remedial Action Operations. This email documents the substantive
requirements or exemption from requirements for the proposed injection project.

O&M, Inc. and Orin Technologies. LLC proposes the injection of approximately 400 gallons
of 15% sodium persulfate catalyzed with sodium hydroxide into each of 6 drilled injection
locations and approximately 300 gallons of 15% sodium persulfate catalyzed with PermeOx
Ultra and sodium hydroxide of into each of 5 direct push injection locations in the area of
extraction well CFW-1 once a year over the next five years. The depth of the injection is
approximately 19-39 feet below grade surface. Also, the injection of approximately 175
gallons of Orin Technologies Bioavailable Absorbent Material containing >80% fixed carbon
at a depth of 40-50 feet below grade in 11 direct push injection locations in the area of MW-
8. The purpose of the injection is a pilot scale study determine if these treatments will
assist in remediation of remaining contamination at the site.

Determination on the Wis. Admin. Code ch. NR 812 Injection Prohibition:
The injection prohibition under Wis. Adm. Code s. NR 812.05, is not applicable in this case

because the proposed action is a Department-approved activity necessary for the
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October 23, 2020		               





Eric Frauen

O&M Inc.





Subject:	Proposal for Pilot Scale Remedial Injection at the Ashland/NSP Lakefront Site Located in Ashland, Wisconsin





Dear Eric,



ORIN Technologies, LLC. (ORIN) is pleased to submit this proposal to O&M, Inc. for pilot scale remedial injection at the Ashland/NSP Lakefront Site located in Ashland, Wisconsin.



Summary of Site Conditions



[bookmark: _Hlk54347079]O&M, Inc. has directed ORIN to provide a pilot scale cost estimate to remediate two areas of groundwater impact on site.  The areas center around monitoring wells CFW-1 and MW-8A. The contaminants of concern (COC) are primarily DNAPL coal tar in the area of CFW-1 and total BTEX of approximately 31,700 ppb, with benzene being the primary driver at 25,000 ppb in the area of MW-8A. In case of any unseen issues in laying out DPT locations in the area of MW-8A, ORIN recommends MW-44U as an alternative injection area. It has similar COC loading of total BTEX at approximately 38,200 ppb, with benzene concentrations at 22,000 ppb, as well in similar injection depths and well construction.



CFW-1 has a targeted vertical treatment zone from approximately 19 feet below ground surface (ft bgs) to 39-ft bgs, with groundwater beginning at approximately 17-ft bgs.  MW-8 has a targeted vertical treatment zone from approximately 40 feet below ground surface (ft bgs) to 50-ft bgs, with groundwater beginning at approximately 14-ft bgs.  Site lithology is black thermally treated fill overlaying well graded sand with silts and gravel overlaying sandy silts and silty sands with some gravels.











Remedial Action Approach



ORIN will implement its Inject-and-Extract technique incorporating simultaneous extraction with the injection process via vac-truck.  This will allow for the treatment chemical to be drawn through the subsurface to assist in distribution while maintaining hydraulic control and removing highly contaminated groundwater.  ORIN will utilize existing monitoring wells for the extraction during injection activities.  



ORIN will utilize catalyzed sodium persulfate treatment chemistry at the CFW-1 area, using a combination of drilled injection points and Direct Push Technology (DPT).  Bioavailable Absorbent Media (BAM) will be utilized at the MW-8 area, with injection via DPT.  



The pressure, rate, and total volume of treatment chemistry injected would be monitored by ORIN and amended according to field conditions in order to ensure maximum injection effectiveness. Details of injection activities, treatment chemistry concentrations, anticipated volumes, as well as injection depths, are included in the Scope of Services section of this proposal.



[bookmark: _Hlk53141064]Injection Methodology



[bookmark: _Hlk53142156]Due to the high levels of DNAPL coal tar and therefore extremely high oxidant demand in the CFW-1 area, ORIN is recommending a remedial strategy combining in-situ chemical injection utilizing Drilled Injection Wells and DPT injection. Both the methodologies will incorporate vacuum extraction. The proposed process would consist of sodium persulfate chemistry catalyzed with sodium hydroxide through the injection wells and sodium persulfate chemistry catalyzed with sodium hydroxide and calcium peroxide through the DPT points. Again, both would be injected in conjunction with vacuum extraction using a vacuum (VAC) truck. The treatment chemistry will decrease the viscosity of the NAPL, resulting in increased and more efficient recovery of the free product than vacuum recovery alone.  Based on the two screened interval well construction of monitoring well CFW-1 ORIN is proposing the installation of 3 nested wells surrounding CFW-1.  Each nest of wells will contain an injection well screened at 17 to 27-ft bgs and 29 to 39-ft bgs. 5 DPT points will cover an injection interval that will extend from approximately 19 to 39-ft bgs around CFW-1 .  In the MW -8 area 11 DPT injection locations will be utilized for implementation of BAM with an injection interval that will extend from approximately 40 to 50-ft bgs.



ORIN will inject the treatment chemistry at multiple locations simultaneously to effectively disperse the treatment chemistry into the subsurface. 



DPT Injection Methodology



The proposed remedial approach is the injection of the preferred treatment chemistry through a grid-like pattern across the two pilot test areas. 



The borings would be advanced to the appropriate depth using DPT.  

The treatment chemistry will be injected into the rods to create minimal positive pressure before commencing injection into the surrounding formation.  The rods will then be raised through the vertical treatment zone while simultaneously injecting the treatment chemistry into the formation.  



ORIN will use approximately one to two-foot lift intervals throughout the targeted zone and inject the appropriate amount of treatment chemistry into each interval.  The proper amount of treatment chemistry will be administered according to the subsurface and known contamination characteristics in each injection area.  The total volume, pressure, and rate of treatment chemistry injected will be monitored by ORIN and amended according to field conditions in order to ensure maximum injection effectiveness.



Immediately after the completion of each injection point, the borehole will be backfilled and hydrated using bentonite crumbles or chips to prevent subsequent treatment chemistry short circuiting.



Chemical Mixing and Delivery Methodology



The remedial injection treatment chemistry will be prepared using ORIN’s specialized injection equipment. The treatment chemistry will be mixed and temporarily staged prior to injection in 200-gallon tanks located inside ORIN’s enclosed injection trailer. The tank will first be filled with the proper amount of water to achieve the appropriate treatment chemistry solution concentration.  Multiple tanks will be mixed and used during the injection, which enables work to proceed steadily and efficiently. The treatment chemistry will be pumped into the formation using ORIN’s air-driven, chemically resistant pumps. The rate, pressure, and volume will be monitored using a chemically resistant inline electronic flow meter. Shut-off valves are present at numerous locations throughout the delivery system for health and safety purposes. To further mitigate accidental spills and/or leaks, ORIN uses a variety of catch basins and sorbent pads/socks.



Inject-and-Extract 



ORIN recommends a two-part approach utilizes chemical injection and simultaneous vacuum extraction from nearby monitoring/extraction wells.  Injection delivers preferred treatment chemistry through a series of borings spaced in a grid-like pattern.  The treatment chemistry is injected into the rods and delivered to the surrounding formation.  Extraction recovers highly impacted groundwater via screened wells.  A dip leg or “stinger” is placed down the well and connected to a vacuum extraction truck.  The extraction draws in treatment chemistry from adjacent injection points providing hydraulic control and more precise placement of injected chemicals.  As the chemistry is drawn through the subsurface, contaminant mass becomes mobilized and more easily [image: Inject & extract cross]recovered via vacuum extraction.  



To further maximize the enhanced recovery, injection and extraction rates are coordinated to create cones of impression, and cones of depression.  Cones of impression allow the treatment chemistry to influence the smear zone, enabling desorption and subsequent recovery of contaminant held in the smear zone.  Cones of depression occur while treatment chemistry is being drawn at a higher rate toward the extraction well.  This allows for the chemistry to contact the largest area possible enabling more efficient product recovery.





Preferred Treatment Chemistries



Sodium Persulfate



Sodium persulfate is a stable, highly soluble, crystalline material, which upon activation generates the sulfate radical, a very strong oxidant, capable of oxidizing a broad range of recalcitrant compounds.  Laboratory studies in water have shown favorable destruction of VOC compounds using catalyzed persulfate. 



In addition to its oxidizing strength, persulfate and sulfate radical oxidation has several advantages over other oxidant systems.  First, it is kinetically slower than other oxidizing chemistries.  Second, the sulfate radical is more stable, relative to other oxidizers, and thus able to transport greater distances in the sub-surface. Third, persulfate has less affinity for natural soil organics and is thus more efficient in high organic soils.  These attributes combine to make persulfate a viable option for the chemical oxidation of a broad range of contaminants.



The byproduct of persulfate reaction with the COC is sodium monosulfate that subsequently breaks down into sulfate ions.



PermeOx Ultra



PermeOx Ultra is a specially formulated grade of engineered calcium peroxide providing extended oxygen release for enhanced aerobic bioremediation.  Often, the limiting factor in aerobic bioremediation of petroleum contaminants is oxygen.  PermeOx Ultra provides oxygen through hydration of calcium oxyhydroxide component as shown below:



CaO (OH)2 + H2O  ½O2 + Ca (OH)2 + H2O



Studies have shown that PermeOx Ultra releases more oxygen into the subsurface environment over extended periods as compared to other soil remediation products.  These studies have demonstrated that PermeOx Ultra can continually release oxygen for over 350 days, thus providing a useful and cost-effective tool for enhancing the aerobic bioremediation of petroleum hydrocarbons and non-halogenated organics.



The benefits of PermeOx Ultra

· Contains >18% Active Oxygen for enhanced performance, which is higher than other grades of calcium peroxide

· Longest oxygen release profile of comparable products in the market

· Releases oxygen for up to one year

· Sustains dissolved oxygen levels in groundwater of 8-10 mg/L

· Cost-effective form of treatment and/or polishing step

· Enhances microbial growth/bioremediation processes

· Effective at achieving compliance end points

· No lock up or encapsulation of Calcium Peroxide surface resulting in release of all available oxygen

· Minimum site disruption

· Slurry remains workable for injections longer and does not set up like concrete

· Larger particle size reduces dust hazards and material handling issues in the field



The simultaneous use of sodium persulfate and PermeOx Ultra yields a synergistic result.  PermeOx Ultra provides dual activation pathways to generate free radicals by producing both peroxide and alkaline conditions.  The use of PermeOx Ultra in place of hydrogen peroxide as the peroxide activator allows for a long-term peroxide source (months compared to days) to generate the sulfate radical.  Additionally, the peroxide lowers the soil oxidant demand of the surrounding matrix by acting as a non-selective oxidizer.  In addition to its function as a free radical activator, PermeOx Ultra acts as a long-term oxygen source, which aids in aerobic and facultative bioremediation processes.  Finally, as the system shifts to anoxic conditions, remaining sulfate, a byproduct of sodium persulfate activation, are utilized by sulfate reducing bacteria which further assist in contaminant bioremediation.



[bookmark: _Hlk529523564]Bioavailable Absorbent Media



BAM is a sustainable, pyrolyzed, recycled cellulosic bio-mass product (>80% fixed carbon) derived from a proprietary blend of recycled organic materials with a high cation exchange and an estimated half-life of 500 years.  BAM has diverse pore sizes with a minimum total surface area of up to 1,133 square meters per gram or 127 acres/lb.  BAM has also demonstrated it can promote chemical reactions of sorbed contaminants at ordinary temperature, including between microbes and molecules, local redox reactions between molecules, and hydrolysis.  BAM itself contains active functional groups that are capable of oxidizing or reducing organic compounds and by acting as a catalyst when combined with reactive oxygen species (ROS) such as oxygen, peroxides, or ozone making it a useful strategy for remediation.



BAM has numerous synergistic qualities and is relatively affordable in large quantities for remediation purposes.  It provides ample usable surface area for maximizing microbial colonization and thereby an active microbial community.  Due to its unique ‘honeycomb’ structure, BAM provides increased pore space for the different strains of microbes.  Most importantly, BAM’s affinity for organic and inorganic compounds supports maximum contact (bioavailability through high sorbency) with microbes allowing for complete degradation.



The unique absorption capability of BAM prevents exterior surface microfilm buildup providing long term remediation capabilities.  This allows BAM to absorb contaminants for more productive bio-attenuation of contaminants over a longer period of time.  Granular Activated Carbon (GAC) primarily adsorbs contamination to the surface of the media, which then is subject to bio-film development, preventing further adsorption.  As a result, BAM has been proven to supply long term maintenance free remedial abilities over GAC.  Laboratory tests have also shown that BAM has a significantly higher absorptive capacity than commercially available GAC products.





Scope of Services



CFW-1 Area

· Remedial treatment will utilize in-situ drilled injection wells and DPT.

· The remedial impacted footprint of the CFW-1 area is approximately 1,600 ft2. 

· The vertical extent of remediation shall extend from approximately 19 to 39-ft bgs. 

· 3 nests of wells, each containing 2 injection wells (6 wells total) and 5 DPT injection locations will be utilized for implementation.

· Inject an average of 400 gallons of 15% sodium persulfate catalyzed with sodium hydroxide treatment chemistry into each of the 6 drill injection locations.  

· Inject an average of 300 gallons of 15% sodium persulfate catalyzed with PermeOx Ultra and sodium hydroxide into each of the 5 DPT locations.

· Implementation in the field will take approximately 1.5 day depending on unforeseen site and matrix conditions.











MW-8 Area

· Remedial treatment will utilize in-situ DPT.

· The remedial impacted footprint of the MW-8 area is approximately 900 ft2. 

· The vertical extent of remediation shall extend from approximately 40 to 50-ft bgs. 

· 11 DPT injection locations will be utilized for implementation.

· Inject an average of 175 gallons of 10.5% BAM treatment chemistry into each of the 11 DPT locations.

· Implementation in the field will take approximately 1.5 days depending on unforeseen site and matrix conditions.



Injection Services

· Vacuum extraction will occur during injection activities at nearby monitoring/extraction wells.

· ORIN will maintain field notes on the location of the injection points, amount of chemical injected, and any other injection related field observations.

· Demobilize field personnel and equipment from the site.

· [bookmark: _GoBack]A brief report describing the remediation chemical amount used, other field information, and observations regarding the remedial effort will be submitted to O&M, Inc. after all field work is completed.



Assumptions



· All water used for remedial activities described within this proposal will be available from onsite fire hydrants or another source designated by O&M, Inc.

· Information supplied to ORIN from O&M, Inc. is accurate and representative regarding the site contaminants and concentrations, area, volume of materials to treat, and the geology of the site.

· ORIN will maintain site cleanliness by properly disposing refuse, including used PPE.

· Injection equipment, chemical, (1) Geoprobe and ORIN injection personnel are included in the estimated cost.

· ORIN will prepare and implement a site-specific health and safety plan upon award of this project. Preparation costs are included.

· ORIN is responsible for contracting vacuum extraction equipment and operator.

· O&M, Inc. is responsible for signing any manifest associated with waste, or disposal of waste, generated during extraction activities.

· O&M, Inc. is responsible for assisting in organizing the disposal of liquid during injection activities at the onsite waste water treatment facility. 

· Costs include installation of 6 extraction wells, to be installed utilizing sonic drilling technology.

· O&M, Inc. is responsible for oversight during the installation of the proposed extraction wells.

· O&M, Inc. is responsible for coordinating public and private utility clearances in or near the areas of concern.

· O&M, Inc. is responsible for contracting a private utility locating service.

· O&M, Inc. is responsible for acquiring the proper permits no later than the beginning of the scheduled remediation start date.

· O&M, Inc. is responsible for traffic control, if necessary.

· ORIN will not be responsible for any treatment chemistry infiltration into nearby utility trenches, sewer systems, basements, catch basins, etc.

· The site is accessible to ORIN and ORIN’s subcontractor’s equipment.



Health and Safety



To ORIN, health and safety is not just a priority, it’s a value. By being proactive instead of reactive, ORIN has learned to identify and listen to health and safety triggers, such as fatigue, emotion and rushing. ORIN reports near misses and lessons learned to help facilitate open discussions with clients and vendors alike about health and safety on our projects.

ORIN is ISN certified. ISN is a certification that ensures all members are up to date and compliant with safety standards and training in some of the most safety conscious industries. We pursued ISN certification to show our commitment to health and safety, and to ensure we meet even the most stringent requirements for companies we work with.



ORIN subscribes to Occupational Safety and Health Administration (OSHA)- and United States Environmental Protection Agency (USEPA)-mandated Health and Safety standards for protection of hazardous waste workers. Because of the wide range of potential exposures for our employees, ORIN must make conservative judgments as to potential health risks. The services outlined in this proposal are offered on the basis of providing Level D health and safety protection (Tyvek, steel-toed boots, hard hats, nitrile gloves, hearing protection, eye protection, and air-purifying respirators). ORIN personnel will abide by the applicable OSHA guidelines for personal safety outlined in 29 CFR 1910.



Prior to daily commencement of injection activities, ORIN will conduct health and safety tailgate meetings with all applicable onsite personnel. The meetings will include but will not be limited to discussion of the work planned for the day and any potential hazards, changes in work assignment, any problems encountered during past operations, and any other pertinent health and safety issues.



We look forward to working with you on this project. If you have additional questions or comments, please feel free to call our office at (608) 838-6699 or my cell phone at 608-445-7707.



Sincerely,





Larry Kinsman

Principal

ORIN Technologies, LLC.



Disclaimer

Unauthorized duplication of any section or design concept contained within this document without the express written or verbal consent of ORIN is strictly prohibited.



ORIN Technologies, LLC.

405 Investment Court, Verona, WI 53593 Phone: 608-838-6699 Fax: 608-838-6695

image1.jpeg

Injection and extraction cross section

‘Extraction/Monitoring well

Injection point

Injection point

Cone of impression

N

/ Cone of depression

—

e | S

Treatment chemistry

———>  Hydrautic gradient T Watertabte







image2.jpeg

A‘ ORIN Technologies
N/













Injection Request

October 2020



Site Name:	Ashland/Northern States Power Lakefront Superfund Site

Site Location:	303 Saint Claire Street

		Ashland, Wisconsin 54806



The Project Area is located in Ashland Wisconsin and is bounded to the north by the Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east and west by Prentice and Ellis Avenues.



EPA ID#:	WISFN0507952



Process:	Injection



Material to be Injected:	Oxidant and Bioavailable Absorbent Media



Type of Contaminants:	VOCs and SVOCs



Implementation Plan:	Inject material through permanent injection wells and direct-push rods.  More detail is provided in the contractor’s project plan (attached).



Constraints:	There are no necessary constraints.



Time Frame:	The injection will be completed after approximately 1 week, however, a 1-week injection will likely be conducted every year.  Therefore, a 5-year approval is being requested.  



Monitoring Plan:	

Baseline -

ORP, temperature, conductivity, and pH readings will be collected in the vicinity of the injection areas prior to injection.  Measurements will also be taken for depth to water, depth to NAPL, and NAPL thickness.  Groundwater samples will be collected from several wells in the vicinity of the injection areas for VOCs analyses, including naphthalene.  The appearance of the NAPL will also be noted.



Monitor Change –

Pressure transducers will be installed in several of the adjacent wells, to monitor water table elevation, prior to, during, and after the injection.  ORP, temperature, conductivity, and pH will be measured during the injection to determine effective radius of influence and subsequent to injection to monitor the degradation of the oxidant and a return to static conditions.



Depth to NAPL, and NAPL thickness will be measured subsequent to injection to assess NAPL removal.  Any change in the NAPL appearance post-injection will be noted.



Groundwater sampling for VOCs, SVOCs and metals is scheduled for April, July, and October 2021. 



Additional Information For Injection Materials



Oxidants may include hydrogen peroxide, calcium peroxide, sodium persulfate, as well as related catalysts to activate the oxidants, such as pH adjustors and transitional metals.



Expected persistence of injectant in the groundwater (i.e. how long will it be effective)

 

Based on extensive experience at similar sites, and the experience of others, the oxidant persistence is highly variable, however is anticipated to be approximately 2 months.

  

[bookmark: _Hlk23833641]Description of the monitoring system in place to assess the extent of the effective zone of influence.



See Monitoring Plan, above. 

 

Collection of analytical results for groundwater 

 

Baseline sampling for VOCs will be conducted from select wells prior to injection.  In addition, VOCs, SVOCs, and Metals are laboratory analyzed 3 times per year.  Laboratory analysis will be completed again in April, July, and October 2021. 

 

Use of sentinel wells as part of the monitoring program to show that the injectant is confined to the area to be treated

 

[bookmark: _GoBack]Based on the Monitoring Plan above, changes particularly in ORP and water level increases (mounding) in sentinel wells will be used as an indication that the sentinel well is within the effective radius of influence.  If the effective radius of influence is greater than desired, the injection will be suspended until the maximum design radius of influence (50 feet) is establish.  ORP levels will be monitored periodically until readings return to pre-injection levels.


Sager, John E - DNR

From: Sager, John E - DNR

Sent: Friday, November 8, 2019 12:39 PM

To: Eric Ealy (ericj.ealy@xcelenergy.com)

Subject: FW: Determination regarding Ashland NSP Lakefront Injection Request
Hi Eric,

Below is a copy of my email to Scott. Please let me know if you have any questions.

We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager
Phone: (715) 392-7822
John.sager@wisconsin.gov

From: Sager, John E - DNR

Sent: Friday, November 8, 2019 9:11 AM

To: Hansen, Scott <hansen.scott@epa.gov>

Subject: Determination regarding Ashland NSP Lakefront Injection Request

Scott,

The purpose of this email is to provide you with the Wisconsin Department of Natural Resources’ (Department)
determination of a temporary exemption of Wis. Admin. Code ch. NR 140 for the injection of a remedial
material into groundwater at the Ashland/NSP Lakefront site. The Department received a request for a
temporary exemption to inject remedial material into groundwater from O&M, Inc., on November 6, 2019. The
Department also evaluated the request for equivalency with WPDES General Permit for Contaminated
Groundwater from Remedial Action Operations. This email documents the substantive requirements or
exemption from requirements for the proposed injection project.

O&M, Inc. proposes the injection of 175 gallons of Cool-Ox © — an aqueous suspension of 3-5% hydrogen
peroxide, 4-6% calcium peroxide and 1-3% chelate once a year over the next five years, through direct push
rods advanced into the Copper Falls Formation in locations adjacent to recovery wells. The purpose of the
injection is to help facilitate product recovery and to remove coal tar that is fouling recovery wells at the site.

Determination on the Wis. Admin. Code ch. NR 812 Injection Prohibition:

The injection prohibition under Wis. Adm. Code s. NR 812.05, is not applicable in this case because the
proposed action is a Department-approved activity necessary for the remediation of groundwater. This email
serves as the Department’s approval to inject Cool Ox ©, to assist in clearing (via emulsification) Coal Tar from
occluded recovery wells and other ancillary machinery, in accordance with this temporary exemption.

Wis. Admin. Code ch. NR 140 Temporary Exemption:

The need to obtain a temporary exemption for the injection of a remedial material for which a groundwater
quality standard has not been established is required under Wis. Adm. Code s. NR 140.28 (1) (d). Based on
the information provided by O&M, Inc., it appears the requirements for a temporary exemption for the injection
of a remedial material for which a groundwater quality standard has not been established under s. NR 140.28
(1) (d) have been or will be met, in accordance with Wis. Adm. Code s. NR 140.28 (5) (c) and (d). Therefore,
the Department approves the injection of Cool Ox © to groundwater on the Ashland/NSP Lakefront site, with
certain terms and conditions specified below. The expiration date of this temporary exemption shall be five (5)
years from the date of this email.
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Terms and conditions:

A. General:

1. The type, concentration and volume of substances or remedial material to be infiltrated or injected shall
be minimized to the extent that is necessary for restoration of the contaminated groundwater.

2. Any infiltration or injection of contaminated water or remedial material into groundwater shall not
significantly increase the threat to public health or welfare, or to the environment.

3. There shall be no expansion of contamination, or migration of any infiltrated or injected contaminated
water or remedial material, beyond the edge of previously contaminated areas, except that infiltration or
injection into previously uncontaminated areas may be allowed if the Department determines that
expansion into adjacent, previously uncontaminated areas is necessary for the restoration of the
contaminated groundwater, and the requirements of s. NR 140.18 (1), Wis. Adm. Code will be met.

4. All necessary federal, state and local licenses, permit equivalencies and other approvals are obtained
and compliance with all applicable environmental protection requirements is required. A WPDES
general permit for Discharge of Contaminated Groundwater from Remedial Action Operations
equivalency is required for this action.

Specific:

The remedial materials to be injected to the groundwater shall be limited to Cool-Ox ©.

The remedial material and injection project shall be as described in the project request submitted by

O&M, Inc. on November 6, 2019.

7. O&M,Inc. shall notify the Department of field activities no less than one (1) week before implementation
unless the Department approves a shorter notification.

8. Status reports shall be submitted not more than 5 (five) months following each injection. The status
reports shall include all data collected during implementation of the monitoring plan.

9. Any significant changes based on information from the injection groundwater monitoring reports or
results shall be submitted to the Department for approval prior to the changes being implemented at the
Ashland/Northern States Lakefront Superfund site. This includes, but is not limited to, adjustments to
the volume/mass of the media injected, additional injection points, number of injection events, and/or
changes in the type of remediation media used in the injection points.

10. Modifications to the sampling schedule may be requested.

11. In the event of future injection activities, the responsible party may apply for an extension of this
approval. A request for an extension of this approval must be received by the Department before the
expiration date.

12. Any extension approvals will be dependent on Department review of site-specific data or any other
information it deems necessary.

13. Upon completion of the project, the injection holes must be abandoned in accordance with s. NR

141.25, Wis. Adm. Code, and later topped off with grout or native soils if settling occurs, unless

converted to Wis. Admin. Code ch. NR 141 complying monitoring wells, or an alternative approved by

the DNR Project Manager.

o o w

Monitoring Conditions:
Monitoring will be conducted according to the Monitoring Plan contained in November 6, 2019 O&M Inc.
Injection Request.

WPDES Permit Equivalency

The proposed discharge is eligible for coverage under the general Wisconsin Pollutant Discharge Elimination
System (WPDES) permit WI-0046566-07 for Discharge of Contaminated Groundwater from Remedial Action
Operations. The permit and factsheet can be downloaded from the DNR website at
http://dnr.wi.gov/topic/wastewater/GeneralPermits.html. Discharges under this permit are required to be
consistent with a discharge management plan that has been approved by the Department. The November 6,
2019 O&M, Inc. Injection Request will be considered the discharge management plan outlined in section 3.3 of
the permit. Extracted water will be treated through the Long-term Wastewater Treatment Facility (LTWTF)
located onsite. Any significant system changes will require Department approval.
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The Department hereby authorizes Xcel Energy’s pollutant discharge occurring as a result of the activities
contained in the November 6, 2019 O&M, Inc. Injection Request under the requirements of general WPDES
permit for Discharge of Contaminated Groundwater from Remedial Action Operations, (WI-0046566-7). The
following conditions are highlighted for your information:

Reporting Conditions:

A copy of all monitoring results provided to the RR Program shall also be submitted to the Wastewater
Program via mail to WI DNR, Attn: Leila Jenkins, 810 W. Maple St, Spooner, WI 54801 or via email to
Leila.Jenkins@wisconsin.gov.

Please contact me if you have any questions regarding this email.

We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager

Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4% St.

Superior, WI 54880

Phone: (715) 392-7822

Fax: (715) 392-7993

john.sager@wisconsin.gov
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m dnr.wi.gov
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Sager, John E - DNR

From: Eric Frauen <efrauen@oandm-inc.com>
Sent: Tuesday, November 5, 2019 5:04 PM

To: Sager, John E - DNR

Cc: ericj.ealy@xcelenergy.com

Subject: Xcel Energy - Ashland Injection Approval
Attachments: Injection Request 1119.pdf

Follow Up Flag: Follow up
Flag Status: Completed

John,

| believe Eric Ealy has already discussed this with you. Attached is the information outlined on the Infiltration and
Injection Request Form. Please let me know if there is any other information you need or feel free to give me a call to
discuss.

O & M, Inc.

Eric Frauen, P.G.

Direct - (414) 963-6210
Cell — (414) 305-8543

ATTENTION: This e-mail message, including any attachment, is confidential and may be privileged. If you are not the
intended recipient, then please (i) do not print, forward, or copy this e-mail, (ii) notify us of the error by a reply to this e-
mail, and (iii) delete this e-mail from your computer. Thank you.





Cover Sheet

Site Name:  Ashland/Northern States Power Lakefront Superfund Site

Site Location: 303 Saint Claire Street
Ashland, Wisconsin 54806

The Project Area is located in Ashland Wisconsin and is bounded to the north by the
Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east
and west by Prentice and Ellis Avenues.

EPA ID#: WISFN0507952

Site Contact: Mr. Eric Ealy
Project Manager
Xcel Energy, Inc., on behalf of NSPW
414 Nicollet Mall-2
Minneapolis, MN 55401
(763) 213-7020
eric.j.ealy@xcelenergy.com

Consultant Information: Eric Frauen, P.G.
0O &M, Inc.
4830 N Berkeley Blvd
Milwaukee, Wisconsin 53217
(414) 963-6210
efrauen@OandM-Inc.com

Type of Service Requested: Remediation Injection Request
Fee Attached: Other Technical assistance $700

RR Project Manager: John Sager
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Injection Request

Site Name:  Ashland/Northern States Power Lakefront Superfund Site

Site Location: 303 Saint Claire Street
Ashland, Wisconsin 54806

The Project Area is located in Ashland Wisconsin and is bounded to the north by the
Chequamegon Bay shoreline and to the south by Lakeshore Drive/U.S. Highway 2, to the east
and west by Prentice and Ellis Avenues.

EPA ID#: WISFN0507952

Process: Injection

Material to be Injected: CoolOx — SDS Attached

Type of Contaminants: VOCs and SVOCs

Implementation Plan: Inject material through Direct-Push rods in 8 to 12 locations

adjacent to 2 extraction wells. More detail is provided in the
contractor’s project plan (attached).

Constraints: There are no necessary constraints.

Time Frame: The injection will be completed after approximately 1 week,
however, a 1-week injection will likely be conducted every year.
Therefore, a 5-year approval is being requested.

Location: The Direct-Push injection points will be located within 25 feet of
each of the targeted injection wells, CFW-8 and CFW-10. It is
anticipated that 6 injection points will be utilized for injection
adjacent to each of the two extraction wells. The design depth of
injection is the top approximately 20 feet of the Upper Copper
Falls unit. Based on field observations, other depths may also be
targeted.

Monitoring Plan: Baseline -





ORP, conductivity, and pH readings have been collected in the
vicinity of the injection area. Measurements were also taken for
depth to water, depth to NAPL, and NAPL thickness.
Groundwater samples were collected from several wells in the
vicinity for VOC and SVOC analyses.

Monitor Change —

Divers will be installed in several of the adjacent wells prior to
beginning the injection.

ORP, conductivity, and pH will be measured during the injection
to determine effective radius of influence and subsequent to
injection to monitor the degradation of the oxidant.

Depth to water, depth to NAPL, and NAPL thickness will be
measured during and subsequent to injection to monitor
mounding and NAPL degradation.

Groundwater sampling for VOCs, SVOCs and metals is scheduled
for April, July, and October 2020.

Additional Information For Injection Of Reactive Materials

Chemical analysis of the proposed injectant/remedial material
10 to 15% of Cool-Ox” in aqueous suspension

3 - 5% hydrogen peroxide
4 — 6% calcium peroxide

1 -3% chelate

Mass balance of the injectant vs. natural oxidant demand and contaminant demand (limit
addition of excess injectant)

The mole relationship between the oxidant and the contaminant is 2:1 based upon the carbon
number of the contaminant. The mass of the contaminant is not known therefore, calculating
the mass balance for the site is impossible.

Concentrations of the injectant in the groundwater necessary to oxidize the environment

10 to 15%

Expected persistence of injectant in the groundwater (i.e. how long will it be effective)

Previous information developed in the EPA-SITE pilot demonstration determined that the
treated wells remained operable for up to 6 months post application





Description of the monitoring system in place that can determine the extent of the area
affected by the injectant

See Monitoring Plan, above.

Collection of analytical results for groundwater

Total Cr before treatment, periodically during treatment and after treatment until Cr has
declined to background levels

There is no Cr or other trace RCRA metals in the reagent

other trace metals that could exceed PALs (including metals contained in the injectant and
native trace metals)

VOCs, SVOCs, and Metals are laboratory analyzed 3 times per year. The most recent metals
results, from April 2019, are attached. Laboratory analysis will be completed again in April 2020
and then again in July 2020. The trend in metals concentrations in the area of the injection will
be evaluated.

Use of sentinel wells as part of the monitoring program to show that the injectant is confined
to the area to be treated

Based on the Monitoring Plan above changes particularly in ORP and water level increases
(mounding) in sentinel wells will be used as an indication that the sentinel well is within the
effective radius of influence. If the effective radius of influence is greater than desired, the
injection will be suspended until the maximum design radius of influence (50 feet) is establish.

A plan for monitoring the injectant and trace metals until those compounds have returned to
background levels

As stated above, background metals concentrations have been documented. The
concentration of metals will be evaluated as part of scheduled groundwater sampling (currently
3 times per year).





Cool-Ox®

OSHA Safety Data Sheet (SDS)

1. Chemical Product and Supplier Identification

Product Name: Cool-Ox® Cool-Ox" is a registered trademark of DeepEarth Technologies, Inc.,
Chemical Name: Oxidizer all rights reserved.
Chemical Family: Peroxygens
Trade Names: Cool-Ox®
Formulator: DeepEarth Technologies, Inc. Toll free: 1-877-Coo0l-Ox-1
8201 W. 183" St., Suite C Emergency: 1-312-909-3667
Tinley Park, IL 60487 1-850-206-3260
MSDS Number: PB-01
Issue Date: April 1, 2014

Patented Product: Formulation and use of this product is protected under USPTO Patent # 6,843,618.

2. Composition/Information on Ingredients

Components: Compound CAS Number
Calcium Peroxide 1305-79-9
EDTA 60-00-4
DTPA 67-43-6
EDDHA 1170-02-1
Ammonium Phosphate 7783-28-0

3. Hazards ldentification

Emergency Overview:

Potential Health Effects:

Inhalation:

Eye contact:

Skin contact:

Ingestion:

Oxidizer - Contact with combustibles may under extreme circumstances, cause
fire. In fire, material decomposes, releasing oxygen that may intensify the fire.

Irritating to the mucous membrane and eyes. If product contacts eyes and face,
treat eyes first. Submerge contaminated clothing in water prior to drying. Do not

dry near open flame or heat source.

At high concentrations, slight nose and throat irritation with cough. In case of
repeated or prolonged exposure, there is a risk of sore throat and nose bleeds.

Severe eye irritation with watering and redness. Risk of serious or permanent eye
lesions.

In case of prolonged contact; irritation.

Irritation of the mouth and throat with nausea and vomiting.

4. First-Aid Measures

Inhalation:
Eye contact:
Skin contact:

Ingestion:

Remove the subject from dusty environment. Consult with a physician in case of
respiratory symptoms.

Flush eyes with running water for 15 minutes, while keeping the eyelids wide
open. Consult with ophthalmologist in all cases.

Wash the affected skin with running water. Remove and clean clothing. Consult
with a physician in case of persistent pain or redness.

If the victim is conscious, rinse mouth and administer fresh water. DO NOT
induce vomiting. Consult a physician in all cases.

1
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5. Fire-Fighting Measures

Flash point:
Flammability:
Auto-flammability:
Danger of explosion:

Common extinguishing
methods:

Not applicable
Not applicable
Not applicable
Non-explosive

Large quantities of water, water spray. In case of fire in close proximity, all
means of extinguishing are acceptable.

Inappropriate extinguishing No restriction.

methods:

Special precautions:

Specific hazards:

Fire fighting instructions:

Evacuate all non-essential personnel. Intervention only by capable personnel who
are trained and aware of the hazards of the product. If safe to do so, remove
unaffected product to a safe area.

Oxidizing substance. Oxygen released on exothermic decomposition may support
combustion in case of surrounding fire. Pressure burst may occur due to
decomposition in confined spaces/containers. Contact with flammables may
cause fire or explosion.

Personnel should wear full bunker gear and positive-pressure, self-contained
breathing apparatus. Apply cooling water to sides of transport or storage vessels
that are exposed to flames until fire is out. Do not approach hot vessels
containing product.

6. Accidental Release Measures

Precautions:

Cleanup methods:

Observe the protection measures given in Sections 5 and 8. Avoid materials and
products which are incompatible with the product (see Section 10). Avoid direct
contact of the product with water. Immediately notify the appropriate authorities
in case of reportable discharge.

Collect the product with a means suitable to avoid dust formation. All the
receiving equipment should be clean, vented, dry, labeled and made of material
that is compatible with the product. Because of the contamination risk, the
collected material should be isolated in a safe place. Clean the area with large
quantities of water. For disposal methods, refer to Section 13.

7. Handling and Storage

Handling:

Storage:

Other precautions:

Clean and dry process piping and equipment before any operation. Never return
unused product to storage container. Keep away from incompatible products.
Containers and equipment used to handle this product should be used exclusively
for this material. Avoid any contact with water or humidity.

Store in a dry area, protected from heat sources and direct sunlight.

Warn personnel about the dangers of the product.
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8. Exposure Controls/Personal Protection

Engineering controls: Provide ventilation in work areas to keep dust below the following applicable
limits:
ACGIH™ TLV™ (1996) OSHA PEL NIOSH REL (1994)
5 mg/m* TWA Total dust - 15 mg/m*> TWA 5 mg/m* TWA

Respirable fraction - 5 mg/m> TWA

ACGIH™ and TLV™ are registered trademarks of the American Conference of Governmental Industrial
Hygienists.

Eye/face protection: Dust proof chemical goggles.
Hand protection: Impervious protective gloves made of nitrile, natural rubber, or neoprene.
Skin protection: For brief contact, few precautions other than clean body-covering, clothing should

be needed. When prolonged or frequently repeated contact could occur, use
protective, full body clothing impervious to this material.

Respiratory protection: For many conditions, no respiratory protection may be needed; however, in dusty
or unknown atmospheres use a NIOSH approved dust respirator.

Other precautions: Safety shower and eyewash stations. Consult your industrial hygienist or safety
manager for the selection of personal protective equipment suitable for the
working conditions.

9. Physical and Chemical Properties

Appearance: White to pale amber powder

Odor: Odorless

pH: 7 - 9 (saturated solution)

Melting Point: 527 °F (275 °C) - Decomposes

Vapor Pressure: Not applicable

Vapor Density: Not applicable

Boiling point: Not applicable

Bulk Density: 0.5 - 0.65 g/mL (Loose Method)

Solubility in Water: Moderate

10. Stability and Reactivity

Chemical Stability: Stable under certain conditions (see below).
Conditions to avoid: Heat and moisture

Materials to avoid: Water, Acids, Bases, Salts of heavy metals, Reducing agents, Organic materials,

Flammable substances

Hazardous decomposition Oxygen, hydrogen peroxide, steam and heat.
products:
Hazardous polymerization: Does not occur.
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11. Toxicological Information

Acute toxicity:
Chronic toxicity:
Irritation:
Sensitization:

Target Organ Effects:

Oral route, LDso, rat, 7340 mg/kg
No data

Rabbit (eyes), severe irritant

No data

Eyes and respiratory passages.

12. Ecological Information

Acute ecotoxicity:
Chronic ecotoxicity:
Mobility:

Abiotic degradation:

Biotic degradation:

Potential for
bioaccumulation:

Comments:

Fish, Cyprinus carpio, 48 hours, LCso, 25.6 mg/L
No data
Low solubility and mobility.

Air - Not applicable

Water - Slow hydrolysis

Water/Soil - Complexation/precipitation Carbonates/phosphates present at
environmental concentrations. Degradation products: carbonates/phosphates
sparingly soluble.

Not applicable

Not applicable

Observed effects are related to alkaline properties of the product. Hazard to the

environment is limited due to the product properties

a) No bioaccumulation.

b) Weak solubility and precipitation as carbonate or phosphate in aquatic
environment.

c) rapid neutralization at environmental pH.

13. Disposal Considerations

Waste Disposal Method:

Consult current federal, state and local regulations regarding the proper disposal
of this material and its emptied containers.

14. Transport Information

D.O.T. Proper Shipping Name:  Oxidizing substances, solid, n.o.s.

UN Number:
Hazard Class:
Label(s):
Packing Group:
STCC Number:

UN 1479
5.1

5.1 (Oxidizer)
111

4918717

Emergency Response Guide #: 140






Cool-Ox®

15. Regulatory Information

TSCA Inventory List: Not Listed
CERCLA Hazardous Substance (40 CFR Part 302)
Listed substance: No
Unlisted substance: Yes
Reportable Quantity (RQ): Not Listed
Characteristic(s): Ignitability

RCRA Waste Number: D001

Sara, Title 111, Sections 302/303 (40 CFR Part 355- Emergency Planning and Notification)
Hazard category: Eye and skin irritant
Threshold planning quantity: Not Listed

Sara, Title III, Sections 311/312 (40 CFR Part 370- Hazardous Chemical Reporting: Community Right-
To-Know)
Extremely hazardous substance: No
WHMIS Classification: C Oxidizing Material
Material Causing Other Toxic Effects - Eye and skin irritant

Canadian Domestic Substances List: Listed, DSL/NDSL Record number - 3929
This product has been classified in accordance with the hazard criteria of the CPR and the MSDS contains
all of the information required by the CPR.

16. Other Information

HMIS™ Rating:
Health - 2 Flammability - 0 Reactivity - 1 PPE - Required
HMIS™ is a registered trademark of the National Paint and Coating Association.

NFPA™ Rating:
Health - 2 Flammability - 0 Reactivity - 1 (0),¢
NFPA™ is a registered trademark of the National Fire Protection Association.

Disclaimer

The information contained in this document is believed to be true and correct. However, the formulator makes
no warranty, either expressed or implied, as to its authenticity, accuracy or to the use of this product and this
document is subject to change or revision without prior notice.
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October 15, 2019

Eric Frauen

O&M, Inc.

450 Montbrook Lane
Knoxville, TN 37919

Re: Pilot investigation to Determine the Effect of Cool-Ox® at Clearing Recovery Wells
Impacted with Coal Tar at the Former Northern States Power MGP Site in Ashland,
Wisconsin.

Dear Mr. Frauen,

DeepEarth Technologies, Inc. (DTI) is pleased to respond to your request that DTI develop and
demonstrate an application of the Cool-Ox® process intended to free recovery wells impacted with
coal tar at the former Northern States Power MGP Site in Ashland, Wisconsin. A pilot
demonstration funded in part by the U. S. Environmental Protection Agency (EPA) under the
direction of the Superfund Innovative Technology Evaluation (SITE) program and Xcel Energy,
concluded that the Cool-Ox® technology developed and patented previously by DTI could in fact,
effectively emulsify the coal tar residue found at the site and in particular, present in the Copper
Falls Aquifer formation. The pilot demonstration also produced videos of this emulsification
process clearing screens in monitoring and recovery wells and evidence that Cool-Ox® technology
is scientifically based on the principles of Modified Fenton-like in-situ chemical oxidation
accompanied by pH modification.

DTI has shown that the Cool-Ox® process when properly applied, can be employed to clear coal
tar from occluded recovery wells and other ancillary machinery. Thereby, making significant
contributions to recovery system efficiency and reduced long-term maintenance costs. DTI
proposes that a pilot demonstration (investigation) be designed to include Cool-Ox® applications
to a small number of recovery wells (perhaps two (2)) with differing contaminant concentrations
and/or characteristics and executed to develop information that can be applied to the overall
recovery well system.

The design of this pilot investigation will be based upon DTI’s historical experience at emulsifying
coal tar at this and other sites as well as information supplied by Xcel that speaks to the current
condition of the site. Based upon our recent visit, the observed reactions of coal tar samples with
Cool-Ox® and our very informative conversations with plant personnel, we believe that a pilot
scale investigation can provide invaluable information toward a workable injection program as
well as overall operational practices.

Thank you for this opportunity.
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Sincerely,

William L'un{/y, Sr.

Sr. Vice President

DeepEarth Technologies, Inc
“Where Science & Technology Meet”
8201 W. 183 Street, Unit C

Tinley Park, IL 60487

Office: (708) 396-0100

Mobile: (312) 909-3667
wlundy@cool-ox.com
www.deepearthtech.com

A Path Forward:

As part of the overall site environmental restoration program at the former Northern States Power
MGP site in Ashland, Wisconsin, a groundwater remediation program has been implemented.
This program calls for the extraction of contaminated groundwater via a system of recovery wells
strategically placed throughout the impacted aquifer. Unfortunately, the primary Contaminant of
Concern (COC) (coal tar DNAPL), has produced clogging in wells rendering them inoperable. It
has been previously demonstrated at this site, that DTI's patented Cool-Ox® technology can
successfully clear extraction wells through the emulsification of coal tar that can then be extracted
from the formation along with the groundwater. The purpose of this proposed pilot investigation
is to select a limited number of extraction well locations and apply the Cool-Ox® process to
determine the most efficient and optimum method for overall application to the site.

Designing the Pilot Investigation:

Based upon DTI’s experience gained during the original pilot demonstration, we have concluded
that the optimal method for delivering the Cool-Ox® reagent to the subsurface is through the
employment of Direct Push Technology (DPT). Investigation of the current boring logs (embodied
in Figures 3-5 through 3-10, of the Hydrogeological Work Plan (HWP) - see attached), indicates
that the majority of the Contaminants of Concern (COCs) (coal tar - DNAPL), are located in
roughly the upper twenty (20) feet of the Upper Copper Falls Aquifer (UCFA). This aquifer is
overlain by an aquitard of dense clay known as the Miller Creek (MC) formation. The MC forms a
near impenetrable barrier between the DNAPL in the UCFA and the surface of the site. Thus, it
can be said, that for all practical purposes, the elevation of the bottom of the MC can serve as the
upper boundary of the in-situ DNAPL treatment zone. The depth of this upper boundary can be
determined by referring to the Cross-Sectional E —E’ (HWP Figure 3-10) or by review of the boring
logs available for the selected pilot locations.
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Investigation of Cross-Sectional E-E’, from well CFW-13 (Copper Falls Recovery Well), located
at the north end of the DNAPL recovery zone, indicates that the top of the UCFA is approximately
thirty-six (36) feet below ground surface (ft-bgs) whereas, at extraction well CFW — 02, located at
the south end of the DNAPL recovery zone, the top of the UCFA is approximately eighteen (18)
ft-bgs. This indicates a north to south upward slope of approximately eighteen (18) feet over the
length of the DNAPL recovery zone. Figure 3 — 10 also indicates that in this particular area of the
site, approximately twenty (20) feet of backfill material is present above the MC aquitard. Based
upon past experience at the site, this fill material should be easier to penetrate with a DPT rig
than the MC located between the bottom of the backfill and the UCF. This gradient must be kept
in mind during the design and implementation of the pilot investigation. It should also be noted
that where backfill is not encountered (the former filled ravine), the MC extends to the surface and
site.

A second option considered was direct injection into the body of the recovery wells themselves.
However, based upon treating coal tar at similar sites and under conditions previously
encountered at the this site, DTl believes that DPT injections would provide greater product
distribution in the area of the treated well and would allow the well to be used as an observation
point to assess product distribution during the application process.

Past Experience Impacting the Design and Rationale of the Pilot Investigation

During the implementation of the EPA- SITE pilot demonstration, it was determined that the Cool-
Ox® chemistry worked very well to efficiently emulsify coal tar thus, transforming it from a highly
viscous, near solid mass to a flowable, pumpable aqueous suspension. It was also observed that
the carbon dioxide gas generated during the partial oxidation of the coal tar and other organic
contaminants, along with the basic pH (pH>7), made a significant contribution to the excision and
transport of the tar from the soil mass to the aqueous phase. Review of the data including, Boring
Logs and Cross-Sectionals, (as well as past experience on the site), determined that due to the
very porous transmissive zone of the UCFA, an injection program should be adopted that will
optimize the conditions of the site to accept and distribute the Cool-Ox® reagent.

DTI has found that although reagent volume and pressure do play a part in matrix penetration
whether in the form of fractures, fissures, clays or more transmissive soils, wherever the Cool-
Ox® process is applied, the production of carbon dioxide reaction gas and the conversion of
contaminants to elementary surfactants, play a key role. Gas (carbon dioxide) is generated by the
mineralization of a portion of the contaminants. This gas, in effort to escape the reaction zone
(that is continuously producing carbon dioxide), seeks out any pathway it can find (lateral or
vertical) to dissipate the reaction pressure to any area of lower pressure. But, why does the
process work so well?

It is important to remember also, that the partial oxidation of organics produces alcohols and
other hydroxylated carbon compounds that possess surfactant characteristics. These molecules,
referred to as amphiphilic compounds, bridge the gap between the hydrophilic (aqueous) and
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hydrophobic (hydrocarbon) components in the reaction moiety and thus, aid in the desorption of
the contaminants from the soil matrix. In this process foam is formed.

A study of surfactant chemistry reveals that three (3) components are necessary to produce foam.
These are water, a surfactant and a gas. We have stated that, in partially oxidizing hydrocarbons
an amphiphilic (hydroxylated hydrocarbon — i.e., surfactant) molecule is formed. Gas (carbon
dioxide) is generated by the mineralization of a portion of the contaminants. This gas; forced
through the surfactant/water mixture creates foam. Remembering that in the subsurface, in effort
to escape the reaction zone (continuously producing carbon dioxide), the gas seeks out any
pathway it can find to dissipate the reaction pressure. In this manner, it will travel through the soil
matrix (where available), regardless of the orientation (horizontal or vertical) of the formation.

This dynamic foam mixing process aids in “scrubbing” the contaminants from the soil matrix and
underpins the success of the Cool-Ox® technology in any media where it may be applied. In clay
strata, penetration is aided by the presence of calcium ion (Ca*?) (a byproduct of the technology),
that aids in the recombination of clay to increase its ability to transport water (Sublette, et.al.).
This characteristic is key to the ability of the Cool-Ox® technology to co-remediate combined
hydrocarbon and brine releases. DTI has coined this process “ChemHydro-Infusion™”

With respect to the Ashland site, it is important to point up at least two physiochemical
phenomenon that underpin successful remediation of the site when the Cool-Ox® technology is
applied. These are the presence of creosote and a decrease in the specific gravity of the coal
tar/aqueous moiety. Let's examine the behavior of creosote first.

The classical definition of creosote is, alpha methyl phenol; with phenol being the most important
entity of the molecule. Coal tar is replete with isomers (differing molecular configurations of the
parent compound), of phenol. The differing configurations of creosote is not important to this
discussion, only that they make up a significant portion of raw coal tar. What is important is that
phenol is a key entity of the creosote molecule, and thus in aqueous media, phenol behaves like
an organic acid. Consequently, under basic (pH) conditions, creosote can be neutralized to form
a phenolate salt. In this salt form, the aqueous solubility of the molecule can increase
exponentially (even when no other force is acting upon the molecule). Thus, it is not unusual for
the compound to behave as an oily substance (water insoluble) under acidic conditions (pH<7)
whereas, under basic conditions (pH>7), it can be quite water-soluble. This phenomenon holds
true for any hydrocarbon when undergoing partial oxidation. Consequently, since the Cool-Ox®
technology optimizes at a basic (pH 8.5), simply buffering the pH to a basic (pH>7) level,
significantly increases its aqueous solubility. This increased solubility (also known as
emulsification) exposes the molecule to the oxidation reactions ongoing in the aqueous phase.

As was stated earlier, the oxidation of organic compounds ultimately produces carbon dioxide.
The infusion of carbon dioxide into the coal tar/phenolate mass renders the mass much lighter
than the surrounding DNAPL. This reduction in mass weight significantly reduces the specific
gravity (also referred to as density), of the reacted coal tar mass thus, causing the organic

5
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compounds to migrate vertically in the water column (the oil on water phenomenon). At Ashland,
we found that these organic entities migrate upward to the bottom of the MC formation and then
southward, up the slope to the location of the former extraction wells. In the Cool-Ox® process,

all of these phenomena coming together, result in the emulsification and dissolution of coal tar
thus, facilitating the removal of coal tar from extraction wells.

DPT Expectations

During the earlier pilot demonstration conducted at the Ashland site, two problems proved to be
significant when driving DPT tooling into the subsurface. These were, penetrating the very hard
clay composing the Miller Creek formation (MC) and the very rocky Upper Copper Falls Aquafer
(UCFA). Although both these formations present obstacles to be aware of, they can be overcome.
The type of clay in the MC formation presents an obstacle to driving rods and can slow down the
process compared to most other sites encountered. The rocky character of the Copper Falls
formation proved quite difficult to penetrate and prohibited reaching the depth of the 70 ft-bgs
design (the average depth of the DPT penetration was 63 ft-bgs). However, once penetrated, the
small rock (baseball size) sometimes would work together to cause a “dogging defect,” that
tended to hold rods fast in the aquifer and sometimes caused the joints to separate and the
subsequent loss of tooling. DTI's field personnel are aware of this, and during the former pilot
demonstration, they developed a technique that aided in addressing the problems of both these
formations.

Based upon information contained in the HWP, it appears that a 20-foot vertical treatment interval
would include the majority of the DNAPL locations. The exact positioning of the vertical reagent
applications would depend upon the relationship of the location of the DNAPL to the top of the
UCFA. The exact locations of the vertical treatment intervals can be determined subsequent to
the selection of the targeted wells.

The Objectives of Pilot Investigation

e To develop a process (technique) whereby Cool-Ox® is effective at freeing the recovery
wells from coal tar occlusion.

e To design and implement a program and methodology to increase the efficiency of the
extraction process while decreasing maintenance costs

e To produce data that will reveal the most efficient, economical, and appropriate application
methods for remediation of the contaminants impacting this site.

e To conduct the pilot investigation in an area that will make the greatest contribution to not
only collecting data toward the efficient overall remediation of the site but, will also be
making a contribution toward the final remediation of the site itself.
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Proposed Work Plan

A detailed work plan will be developed subsequent to the selection of the wells by O&M personnel.
Selecting the Pilot Well(s)

O&M management shall be responsible for selecting the wells identified for the pilot
investigation.

The design parameters for treating the Former Northern States Power MGP Site in
Ashland, WI with the Cool-Ox® Technology are as follows:

Table 1 — Remedial Design and Pricing:
Contaminants: MGP waste

Media Treated: Soil and Groundwater
Groundwater Depth (ft-bgs): ~20
Vertical Interval (ft-bgs): 15
Estimated DPT Points per Well: 6
Cool-Ox® Gallons per DPT Point: 175
Estimated Total Gallons*: 1,050
Estimated Total Workdays: 3

*Total gallons based on average dosage requirements per Recovery Well.
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remediation of groundwater. This email serves as the Department’s approval to inject the
compounds at the locations, volumes, and concentrations stated above, in accordance with
this temporary exemption. The injection area, volume and chemistry may be modified
during subsequent injections with Department approval.

Wis. Admin. Code ch. NR 140 Temporary Exemption:
The need to obtain a temporary exemption for the injection of a remedial material for which

a groundwater quality standard has not been established is required under Wis. Adm. Code
s. NR 140.28 (1) (d). Based on the information provided by O&M, Inc. and Orin
Technologies, LLC, it appears the requirements for a temporary exemption for the injection
of a remedial material for which a groundwater quality standard has not been established
under s. NR 140.28 (1) (d) have been or will be met, in accordance with Wis. Adm. Code s.
NR 140.28 (5) (c) and (d). Therefore, the Department approves the injection to groundwater
on the Ashland/NSP Lakefront site, with certain terms and conditions specified below. The

expiration date of this temporary exemption shall be five (5) years from the date of this

email.
Terms and conditions:

A. General:

1. The type, concentration and volume of substances or remedial material to be
infiltrated or injected shall be minimized to the extent that is necessary for restoration
of the contaminated groundwater.

2. Any infiltration or injection of contaminated water or remedial material into
groundwater shall not significantly increase the threat to public health or welfare, or to
the environment.

3. There shall be no expansion of contamination, or migration of any infiltrated or
injected contaminated water or remedial material, beyond the edge of previously
contaminated areas, except that infiltration or injection into previously
uncontaminated areas may be allowed if the Department determines that expansion
into adjacent, previously uncontaminated areas is necessary for the restoration of
the contaminated groundwater, and the requirements of s. NR 140.18 (1), Wis. Adm.
Code will be met.

4. All necessary federal, state and local licenses, permit equivalencies and other
approvals are obtained and compliance with all applicable environmental protection
requirements is required. A WPDES general permit for Discharge of Contaminated
Groundwater from Remedial Action Operations equivalency is required for this action.

B. Specific:

5. The remedial materials to be injected to the groundwater shall be limited to Cool-Ox
©.

6. The remedial material and injection project shall be as described in the injection
request submitted by O&M, Inc. on October 23, 2020 which included the Proposal for
Pilot Scale Remedial Injection at the Ashland/NSP Lakefront Site Located in Ashland,
WI dated October 23,2020.

7. O&M,Inc. shall notify the Department of field activities no less than one (1) week
before implementation unless the Department approves a shorter notification.



8. Status reports shall be submitted not more than 5 (five) months following each
injection. The status reports shall include all data collected during implementation of
the monitoring plan.

9. Any significant changes based on information from the injection groundwater
monitoring reports or results shall be submitted to the Department for approval prior
to the changes being implemented at the Ashland/Northern States Lakefront
Superfund site. This includes, but is not limited to, adjustments to the volume/mass of
the media injected, additional injection points, number of injection events, and/or
changes in the type of remediation media used in the injection points.

10. Modifications to the sampling schedule may be requested.

11. In the event of future injection activities, the responsible party may apply for an
extension of this approval. A request for an extension of this approval must be
received by the Department before the expiration date.

12. Any extension approvals will be dependent on Department review of site-specific data
or any other information it deems necessary.

13. Upon completion of the project, the injection holes must be abandoned in accordance
with s. NR 141.25, Wis. Adm. Code, and later topped off with grout or native soils if
settling occurs, unless converted to Wis. Admin. Code ch. NR 141 complying
monitoring wells, or an alternative approved by the DNR Project Manager.

Monitoring Conditions:
Monitoring will be conducted according to the Monitoring Plan contained in November 6,

2019 O&M Inc. Injection Request.

WPDES Permit Equivalency
The proposed discharge is eligible for coverage under the general Wisconsin Pollutant

Discharge Elimination System (WPDES) permit WI-0046566-07 for Discharge of
Contaminated Groundwater from Remedial Action Operations. The permit and factsheet
can be downloaded from the DNR website at
http://dnr.wi.gov/topic/wastewater/GeneralPermits.html. Discharges under this permit are
required to be consistent with a discharge management plan that has been approved by the
Department. The November 6, 2019 O&M, Inc. Injection Request will be considered the
discharge management plan outlined in section 3.3 of the permit. Extracted water will be
treated through the Long-term Wastewater Treatment Facility (LTWTF) located onsite. Any
significant system changes will require Department approval.

The Department hereby authorizes Xcel Energy’s pollutant discharge occurring as a result
of the activities contained in the injection request submitted by O&M, Inc. on October 23,
2020 which included the Proposal for Pilot Scale Remedial Injection at the Ashland/NSP
Lakefront Site Located in Ashland, WI dated October 23,2020 under the requirements of
general WPDES permit for Discharge of Contaminated Groundwater from Remedial Action
Operations, (WI-0046566-7). The following conditions are highlighted for your information:

Reporting Conditions:
A copy of all monitoring results provided to the RR Program shall also be submitted to the

Wastewater Program via mail to WI DNR, Attn: Leila Jenkins, 810 W. Maple St, Spooner,
WI 54801 or via email to Leila.Jenkins@wisconsin.gov.


https://gcc01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdnr.wi.gov%2Ftopic%2Fwastewater%2FGeneralPermits.html&data=04%7C01%7Chansen.scott%40epa.gov%7Ca839f064df124362ff5908d87c305c07%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637395894454009016%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=X1a%2FE%2FfufnOkchauYnP8ukcldPzMO4ZHNiTicDdcdVU%3D&reserved=0
mailto:Leila.Jenkins@wisconsin.gov

Please contact me if you have any questions regarding this email.

We are committed to service excellence.

Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager

Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4t st.

Superior, WI 54880

Phone: (715) 392-7822

Fax: (715) 392-7993

john.sager@wisconsin.gov

-
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