		Attachment A
Former Twin Cities Army Ammunition Plant (TCAAP) 
Restoration Advisory Board (RAB) Meeting 
Ben Franklin Readiness Center
September 19, 2023

Date/Time: September 19, 2023, at 7:00 pm
Place: In person at the Ben Franklin Readiness Center and virtually on Microsoft Teams meeting.
[bookmark: _Hlk13035690][bookmark: _Hlk5116676]Attendees: Approximately 25 people attended the meeting including four Community Restoration Advisory Board (RAB) Members and seven Government RAB Members. Names of attendees are included in Attachment A.

Agenda: Old Business, Cleanup Status Update, New Business, Next Meeting Agenda and Public Comments.
Introduction: Ms. Kay Toye took attendance. The Army Co-Chair provided plans for the evening. 
Old Business 
· Draft minutes from the previous RAB meeting were sent to RAB members. No comments were submitted to the US Army Environmental Command (USAEC). 
· The meeting minutes were accepted as final.
· The contract for Round Lake was awarded. 
· The Army held a groundwater stakeholder meeting on 18 September 2023.
· The Round Lake Technical Working Group (TWG) meeting was held on 19 September 2023.
[bookmark: _Hlk147146918]TCAAP Cleanup Status (Linda Albrecht, USAEC) 
· The Preliminary Assessment/Site Investigation (PA/SI) was completed for Per- and Polyfluorinated Substances (PFAS) September 2023. 
· The Army has submitted the fiscal year (FY) 2022 Annual Performance Report (APR). It has been reviewed and back checked by both Minnesota Pollution Control Agency (MPCA) and the US Environmental Protection Agency (USEPA). After the FY 22 APR is finalized, it will be uploaded to the website (www.tcaaprab.org). The upload is anticipated to be complete by the first week of October 2023.
· The Army began full operation of the Source Area Groundwater Recovery System (SGRS) in February 2023.
· The Army completed the hydraulic evaluation of all TCAAP Groundwater Recovery systems.
· The Army completed annual groundwater sampling and land use control inspections.
Groundwater Sampling Update 
· Groundwater sampling was completed in August 2023. The groundwater data is currently being validated and will be incorporated into the FY 2023 APR.
· A statistical evaluation is underway to update sampled well data.  
· The Prairie du Chien plume remains stable compared to the FY 2021 results. 
· The Jorden plume remains relatively stable.
· The Operable Unit 2 (OU2) unconsolidated sediments plume remains stable. The SGRS system is capturing a greater mass of contaminants at the source. 
Operable Unit 1 (OU1) Optimization 
· The Army continues to work with New Brighton and would like to add well #16 into New Brighton’s system which will be more centralized within the plume. New Brighton agrees with the plan, but discussions are in place to determine who will pay for the action. 
OU2 Optimization
· Site A is a monitored natural attenuation site. The main plume is stable. The higher concentration area has been shrinking, and the plume is migrating more easterly than projected. 
· Two new monitoring wells were installed at Site A for improved placement.
· The vapor intrusion study was repeated and verified no vapor escaped from the plume. 
· Site C is a monitored natural attenuation site. Only one location sampled exceeded cleanup levels. Two locations exceeded the cleanup levels in FY2021. 
· Site K has a pump and treat system. The plume is stable. The groundwater collection system provides containment of the plume’s horizontal and vertical extent. United States Geological Survey (USGS) is assisting the Army by conducting a treatability study. The desired flow rates are currently not met due to current drought conditions. The treatability study will help identify if there are ways to improve the flow rate. 
OU1/OU2 Well Abandonment and Reinstallation 
· In the fall of 2023, the Army will abandon three private industrial wells in OU1 that had two consecutive exceedances of 1-4 Dioxane or Trichloroethylene (TCE). The Army will provide an alternative source of water for the owners of the three industrial wells by connecting the owners to the municipal water system, so they are no longer pulling from contaminated water.
· A combined total of 42 monitoring wells in OU2 and OU1 will be abandoned due to damages, excess of wells (due to Remedial Investigation (RI) completion), or they are in an inadequate location for continual monitoring. 
· The Army will reinstall four monitoring wells in OU1 which were removed due to construction. An OU2 monitoring well removed due to a building demolition is scheduled for reinstallation. 
· The abandonment and/or reinstallation of monitoring and industrial wells in OU1 are pending successful right-of- entry negotiations. All the paperwork was submitted to property owners.  
[bookmark: _Hlk147146950]Groundwater Remediation, Shawn Horn (GHD)
· The SGRS construction is complete, with full scale operation beginning 6 February 2023. 
· The system is working well and all discharges for TCE, 1,1,1-trichloroethane, and 1-4 Dioxane remain below the discharge limits. 
· The TCAAP Groundwater Recovery System (TGRS) has a recovery rate of approximately 2000 Gallons Per Minute (GPM), exceeding the TGRS Global Operating Strategy minimum of 1745 GPM. 
· The hydraulic evaluation of the SGRS system was completed in Spring, 2023, and submitted to Minnesota Pollution Control Agency (MPCA) and the US Environmental Protection Agency (USEPA) for review. The report concludes the SGRS extraction wells substantially capture their respective source areas (Sites D, G, and I).
· The Army proposes shutting down several boundary operating wells containing low TCE concentrations. The system is currently over pumped. The operating wells are pumping a large volume of clean water. 
· Site D has the highest TCE concentration within OU2. Two extraction wells (one located in the source area and the other in the groundwater capture zone [which extends southwest of site D]) represents most of the plume. TCE concentrations in Site G remain below Site D concentrations, but with the three operating extraction wells, there is a very wide capture zone. The highest concentrations of 1-4 Dioxane in OU2 are in Site G. The extraction wells are capturing the highest concentrations. 
· Site I contains four extraction wells in the source area [their predicted Site I capture width is identified on USAEC presentation, Slide 32].
· One RAB member commented that it is important to note Sites D and G are near the Rice Creek Commons development areas for local public knowledge. Site I is the only site within the development area.
· The RAB member noted that the public observing the Rice Creek Commons development may have high interest in the remaining contamination within the area.
· The Army explained they communicate with the County routinely and the developers attend meetings as well. The County and the developers have a good understanding of the cleanup status. The Army is also working to ensure the public understands the cleanup progress.
· The Army proposes to remain in operation at the three remaining boundary wells (B1, B4 and B5) for the projected TGRS capture. Those boundary wells would be pumped to the old treatment system at building 116.
· The discharge water from both the BGRS and the SGRS is sampled monthly to ensure discharge standards are met. The standards have been met at BGRS since the 1980s and consistently at the SGRS since February (when the system first began operating). 
· Air modeling was conducted for the new SGRS building to evaluate potential emissions to Ramsey County residents. The results indicate emissions are below Minnesota inhalation risk levels [for acute, sub-chronic, chronic, and cancer exposures].
· Air monitoring will continue for building 116 air emissions.
· Rerouting the highly concentrated TCE wells (SC-1 and SC-5) to the new treatment system (SGRS) has reduced TCE concentrations and emissions by 80% within building 116.
· Air sampling and modeling will be completed at building 116 after TGRS operational flow rates are established and a modified operational strategy is implemented. This will ensure sampling is based on actual operating conditions and that the modeling of maximum conditions is accurate. 
· The OU3 Plume remains relatively stable with continually monitored natural attenuation. 
[bookmark: _Hlk147147164]Flow and Transport Model Update (USGS Team)
· The USGS continues to build a groundwater flow and transport model to stimulate the deeper groundwater system that is flowing to the southwest of the site. 
· One of the main goals for the model is to estimate the expected plume capture from the remedial pumping system.
· USGS has been working with Minnesota Geological Survey (MGS) team to update the geological information at the TCAAP site. MGS was at TCAAP in winter 2022 to collect core samples using a rotosonic drill. 
· A RAB member recommended slide 7 of the USGS Flow and Transport Model Update presentation be archived for future reference by the city as an accurate geological explanation of the TCAAP subsurface. 
· The USGS noted within approximately six months, the MGS will complete their work and will provide a current, up to date version [of the cross section along the plume centerline as shown in slide 7].
· The USGS is working to refine boundary conditions for lakes and rivers, which can be important drivers of regional groundwater flow. 
· The USGS continues updating the model to include a more accurate snapshot of current water use in the area.  
· The USGS continues updating the model to include accurate groundwater elevation data, and to provide a constraint on what the model can simulate in terms of groundwater levels. 
· A synoptic flow survey of Rice Creek was completed in August 2022.
· The USGS is also working on plume capture analysis and anticipates being able to generate probabilistic capture zones once an acceptable model/capture simulation exists.
· A detailed summary of the current model status is available on slide 14 of the USGS Flow and Transport Model Update presentation.  
[bookmark: _Hlk147147977]OU2 – Site K USGS Treatability Study (Dr. Michelle M Lorah)
· The USGS proposed continued data collection to accurately define how long injections will last in the groundwater, and whether donor material (a carbon source for anaerobic breakdown) needs to be reinjected without reinjecting the culture. If the microbes have what they need, they should be able to keep living and will not need to be re-added. The proposed expanded treatability study will continue for another one-year monitoring period.  
· Bioremediation success depends on whether the mass of remaining source material can be impacted. Core samples will be collected to analyze Volatile Organic Compound (VOC) concentrations before and after the second injection to  identify a potential measurable loss of VOCs in the soil. 
· The goals of an expanded pilot treatability test include:
· determining injection frequency. 
· how long the donor will last. 
· if complete removal of the remaining soil mass of TCE is possible. 
· Additional details on goals and approach are available on slides 18-19 of the USGS Site K presentation. 
· Planned tasks and schedule include a complete data analysis and draft of final report for initial pilot treatability test in December 2023. The USGS will continue sampling for the expanded treatability test which includes monthly sampling events and three quarterly sampling events (in September 2023, and January, and May of 2024).
· The USGS will complete water level measurements and slug tests, in addition to chemical and microbial community analysis. A complete data analysis and expanded pilot test draft final report is anticipated in early FY 2025. 
[bookmark: _Hlk147148013]PFAS Update, Thomas Toudouze (USAEC)
· The Army finalized the Preliminary Assessment and Site Inspection (PA/SI) in September 2023.
· During the PA/SI, nine PFAS Areas of Potential Interest (AOPIs) were identified at TCAAP. After the conclusion of the site inspection, the Army confirmed four of the nine sites contained PFAS contaminants above current screening levels. 
· The Army will move forward with a Remedial Investigation and Feasibility Study (RI/FS) at the four locations with PFAS contaminant exceedances. The RI will determine the nature and extent of the contamination. The FS will provide potential cleanup options to address PFAS contamination onsite. 
· The four sites were former building sites. All sites had groundwater detections above screening levels, but not significantly higher than the screening levels.
· The Army is working to secure a contract in FY 2024 pending financial availability for a contract. 
[bookmark: _Hlk147148039]Round Lake Cleanup Work Areas, Jennifer Wilkie (Jacobs Engineering)
· Jacobs Engineering (Jacobs) is the contractor working on the clean-up at Round Lake.
· The cleanup will occur throughout Round Lake, however, to minimize impact to habitats and ecosystems, Jacobs will only access the lake from one location (near the gas station at the northwest corner of the lake).
· Jacobs will fix some temporary roads, install a temporary dock, conduct sampling and prepare for remediation. Equipment will be mobilized to complete dredging. The sediments will be piped and pumped underground to the former TCAAP area [within the boundary of the former TCAAP facility] for processing. 
· The initial site mobilization will occur in May 2024 for approximately three weeks, and will include site preparation, a lake bottom survey and sediment sampling. Site preparation will include safety assurance for the community and installing temporary infrastructure such as a boat launch.
· The second mobilization will occur in November 2025 and will include tree/vegetation clearing. Due to habitat/ecosystem sensitivities in the area, work can only be completed at certain times [which may include time of day, and/or seasonal conditions such as freeze conditions, and/or nesting seasons of local endangered species]. November will be an acceptable time to complete vegetation clearing so the equipment can be moved in. Jacobs will not conduct clearcutting and will only remove necessary vegetation. 
· Jacobs anticipates returning in April 2026 to initiate remediation. Remediation is expected to last through December 2026. 
·  It is anticipated remediation activities will take six months to complete. The sediment will be dredged, treated, and transported to an offsite landfill. When the remediation is complete, all the temporary infrastructure will be removed. The disturbed areas will be revegetated. 
· [bookmark: _Hlk147148050]Jacobs will use impermeable sediment handling pads. Any water that drains off the sediment will drain into a system and collected for treatment at an onsite wastewater treatment plant. There is no contact between the sediment and the ground. The treated water will be tested to ensure water quality standards are met. The treated water will then be reintegrated into Round Lake, or it may used for processing.
[bookmark: _Hlk147148267]
Questions and Answers 
TCAAP Cleanup Status (Linda Albrecht, USAEC) 
· Q: Site K is basically just solvents?
A: Yes, it is. (Linda Albrecht, USAEC)
Groundwater Remediation, Shawn Horn (GHD)
· Q: What impact will Site I have on the development of Rice Creek Commons? Will there be soil excavations?
A: Soil contamination has already been removed and the soil at the site is now considered cleaned to residential standards. The excavated depth was approximately 10 feet below ground surface.  (Shawn Horn, GHD).
· Q: If it [contamination] were below 10 feet what would the Army recommend? Wait until the concentration goes down?
A: That is county property, and the county will determine what they are doing at depth. The groundwater is the Army’s responsibility. The Army is pumping from roughly 100 feet deep. The wells will remain in place during and post-development because pumping will be needed for many more years. The contaminated soils were excavated to about 10-12 feet at which point they were hitting shallow groundwater, so they stopped excavating at that point because they hit groundwater. Now the groundwater plume that started at that site is being cleaned up (Linda Albrecht, USAEC).
· Q: Have you had private meetings with the developer? 
A: No, the County always attends meetings with the Army and the developer (Linda Albrecht, USAEC)
· Q: Since the Army abandoned some of the wells on highway 10, what is the current pumping rate now?
A: Pumping is currently at 1600 gallons per minute (GPM) (Shawn Horn, GHD).
· Q: In the Energy Framework from 2015, they theoretically predicted that 2,000,000 gallons of water could be tapped for geothermal heating and cooling. Was there ever any authority given by the Army for tapping that water?
A: No, that is single flow water, flowing from the wells to the BGRS and SGRS treatment systems and then after treatment it is combined into one pipe and then discharged. The Army is looking at the potential to collect the energy from the discharge point, but the wells being actively pumped cannot be used for geothermal energy. From a feasibility and engineering standpoint it would not work (Linda Albrecht, USAEC). 
Flow and Transport Model Update (USGS Team)
· Q: Is the ultimate goal of the model to optimize the pumping and the plume capture to turn certain wells on or put extraction wells in?
· A: The Army will use it to make sure the hydraulic evaluation model is true, but the Army also needed an accurate groundwater model for the site and that was the initial goal - to make sure that the pumping and its effects on the aquifers could be tracked (Linda Albrecht, USAEC). 
OU2 – Site K USGS Treatability Study (Dr. Michelle M Lorah)
· Q: Can you measure the level of biodegradation over a certain period?
A: Yes, there are some things that can be used to tell if it has been degraded. If something is known about the original source material, changes can be seen in what are called Polychlorinated biphenyl (PCB) homologs. Certain microbial processes are more likely to be produced or degraded. If there are shorter chain compounds it may indicate some degree of natural degradation (Michelle Lorah, USGS). 

· Q: Did the Army look at biodegradation options at Round Lake?
A: PCBs do not bioremediate well. It was screened out very early in the feasibility study. It is not the most effective technology for PCBs or heavy metals (Linda Albrecht, USAEC).
PFAS Update, Thomas Toudouze (USAEC)
· Q: Was the PFAS in the top 10 feet?
A: The majority [of the PFAS] was in the groundwater, not in the soil. The final document for the PA/SI will be published on the TCAAP website. 
· Q: What analytical method and screening levels were used for the soil and groundwater?
A: Method 1633. That is the method the Army is required to use for all Department of Defense (DOD) sites. The Army Risk Screening Levels (RSLs) were used for screening. For PFOS the RSL is four parts per trillion (ppt) and for PFOA the RSL is six ppt. 
Round Lake Cleanup Work Areas, Jennifer Wilkie (Jacobs Engineering)
· Q: What landfill will the sediment be taken too?
A: The Shakopee Dem-Con Landfill (Jennifer Wilkie, Jacobs Engineering).
· Q: Will the solidification prevent any seepage from the trucks?
A: Yes, and it will meet the requirements of the landfill.
· Q: It [the sediment] will be transferred down the interstate highway all the way to Shakoppe?
A: The exact route is not known at this time, but the route will be presented in a plan for approval (Jennifer Wilkie, Jacobs Engineering)
· Q: What if the county begins excavating the Spine Road?
A: If the county begins excavating, the Army will use the other gate. The Army is meeting with the county routinely to ensure the Army is not impeding on them and they are not impeding on the Army (Linda Albrecht, USAEC).
· Q: What is the status of Round Lake when the Army is done with remediation? Does the city or the Army control it?
A: It is part of the US Fish and Wildlife (USFWS) Refuge, and they will continue to own it after the Army completes remediation (Linda Albrecht, USAEC).
A2: After another few years, USFWS will reengage with the community. There is a conceptual wildlife management plan available for review, but it is all to be determined. The area is a wildlife habitat that will remain, and the community will be able to weigh in on various items such as how much trail access is desired (USFWS).
Q: Have you been talking to the refuge manager about the temporary structures etc?
A: Yes, The Refuge Manager is a member of the TWG, and a Memorandum of Understanding (MOU) was signed with the Army (Linda Albrecht, USAEC). 
Q: If the remediation is only supposed to take six months why is it taking three years?
A: The Army must complete sampling and gain an understanding of where to do the remediation and where to remove sediments. There is also the process of writing reports and securing reviews and approvals from all the parties. It is also the design and engineering that needs to go into the remediation (Jennifer Wilkie, Jacobs Engineering).
A2: The field schedule is also overlaid with different requirements for wildlife (Blanding’s turtle, bald eagle, etc.,) and have accounted for not working during time periods where work cannot occur due to wildlife associated restrictions (Linda Albrecht, USAEC). 
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[bookmark: _Hlk112683720]ATTENDEES
Government RAB Members Present
	1. Brigitte Hays (MPCA)
2. Linda Albrecht (Army Co-Chair)

	3. Mary Lee (MN ARNG)

	4. Melissa Collins (WDNR)

	5. Nicole Menard (USFWS)

	6. David Brown (Northrup Grumman)
7. Larina DeWalt (Ramsey County)




Community RAB Members Present
	1. Forrest Kelley (Community Co-Chair)

	2. Lyle Salmela
3. Tim Donakowski
4. Kristine Poelzer

	



Army and Army Contractors Present
	1. Thomas Toudouze (USAEC)
2. Sergio Celis (ERG)

	3. Kay Toye (ERG)
4. Shawn Horn (GHD)
5. Jennifer Wilkie (Jacobs Engineering)



Visitors
	1. Brittany Rivard (US Army Corps of Engineers)
2. Brenda Holden (Arden Hills City Councilmember)

	3. Nicole Goers (USEPA) 
4. Dr. Michelle M Lorah (USGS)
5. Meg Haserodt (USGS)
6. Guest - Unknown
7. Guest - Unknown
8. Guest - Unknown
9. Guest - Unknown

	




