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Market/Commercialization Information
F -- R7 CANEY SUPERFUND SITE OU1 REMEDIAL ACTION (SOL)
U.S. Environmental Protection Agency, Region 7, Lenexa, KS
Contract Opportunities on SAM.gov 68HE0724R0002, 2023

This is a historically underutilized business (HUBZONE) set-aside under NAICS code 562910. EPA Region 7, requires a contractor to perform a remedial action for lead-contaminated residential properties within Operable Unit 1 (OU1) of the
Caney Residential Yards Superfund site in Caney, Kansas. The selected remedy consists of excavation and relocation of lead-contaminated materials (mine waste, soil, gravel, crushed rock, vegetation, root balls, deteriorated landscaping, etc.)
from identified properties, and restoration of said properties. All actions shall be conducted consistent with the EPA Region 7 Interim Record of Decision (IROD) for the site issued on September 26, 2022, relevant EPA policies, and the
Performance Work Statement. The objective of this project is to reduce the human health risk of exposure to lead by removing lead-contaminated material from assigned properties. EPA estimates that 739 properties may be eligible and
available for remediation as part of the remedial action for this site. As part of this contract, the EPA anticipates that approximately 508 properties will be addressed, one of which includes large acreage at the Caney Valley High School. The
Government contemplates the award of a Fixed-Unit-Price Indefinite Delivery / Indefinite Quantity contract. Offers are due by 10:00 AM CST on December 11, 2023. https://sam.gov/opp/a942c259f95043fc93e523fcdd897f90/view 

B -- B502--VPIH FOR ENVIRONMENTAL SAMPLING REQUIREMENTS CONTRACT (SOL)
U.S. Department of Veterans Affairs, 250-Network Contract Office 10, Dayton, OH
Contract Opportunities on SAM.gov 36C25024Q0075, 2023

This is a service-disabled veteran-owned small business set-aside under NAICS code 541620. The U.S. Department of Veterans Affairs requires a contractor to perform environmental sampling services at the Richard L. Roudebush VA Medical
Center in Indianapolis, Indiana. The environmental sampling services include asbestos abatement and other services as needed and require a VA Professional Industrial Hygienist. Asbestos testing must be done by an Asbestos Hazard
Emergency Response Act (AHERA) trained and certified technicians licensed in the State of Indiana. The contract award will be an Indefinite Delivery Requirements (ID/R) type of contract. The contractor will be required to begin performance
within 24 hours of award. Offers are due by 10:00 AM EST on December 20, 2023. https://sam.gov/opp/fb4c4d9cd2344de3acf242b7ee116429/view 

F -- JOINT BASE CAPE COD (JBCC) OPTIMIZED REMEDIATION CONTRACT (ORC) (SRCSGT)
U.S. Army Corps of Engineers, Baltimore District, Baltimore, MD
Contract Opportunities on SAM.gov W912DR24R0018, 2023

This is a sources sought notice for marketing research purposes only under NAICS code 562910. The U.S. Army Corps of Engineers seeks qualified contractors interested in providing environmental services to support the Air Force at Joint
Base Cape Cod in Massachusetts as part of its efforts in executing its Environmental Restoration Program via a performance-based Optimized Remediation Contract (ORC). The project consists of performing environmental remediation activities,
the range of which includes preparation and achievement of decision documents to select or modify remedies, maintenance of established remedies, optimization at applicable sites, and achievement of site-specific objectives to support
progress to Site Closeout at 16 Installation Restoration Program sites and one Military Munitions Response Program site. The period of performance for this contract will be ten years. Large businesses are not prohibited from submitting a
response to this notice; however, Small Business (SB), Section 8(a), Historically Underutilized Business Zones (HUBZones), Small Disadvantaged Business (SDB), Veteran-Owned Small Business (VOSB), Service-Disabled Veteran-Owned Small
Business (SDVOSB), and Women-Owned Small Business (WOSB)are highly encouraged to participate. Capability statements are due by 12:00 PM EST on December 15, 2023. https://sam.gov/opp/63c3b36ece5b42778404d038fdf86c0f/view 

SLDA REMEDIATION SERVICES (SRCSGT)
U.S. Army Corps of Engineers, Buffalo District, Buffalo, NY
Contract Opportunities on SAM.gov W912P424S0001, 2023

This is a sources sought notice for marketing research purposes only. The U.S. Army Corps of Engineers, Buffalo District, seeks qualified contractors who are interested in providing follow-on remediation services at the 44-acre Shallow Land
Disposal Area (SLDA) in Vandegrift, Pennsylvania under NAICS code 562910. The SLDA is part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), which directs USACE to clean up sites with contamination resulting from the
Nation's early atomic energy program. The contractor will provide personnel, equipment, tools, materials, supervision, other items, and non-personnel services necessary to perform remediation services. These services are required to be
consistent with those supporting the FUSRAP program and SLDA project site during remediation. The scope of this response action addresses comingled soil and debris contaminated with americium-241, plutonium-239, plutonium-241,
radium-228, thorium-232, uranium-234, uranium-235, and uranium-238. Results of sampling completed at SLDA indicate that uranium-contaminated materials placed in the trenches are present in a wide range of enrichments, from less than
0.2 percent by weight uranium-235 (U-235) to greater than 45 percent. The anticipated value of the follow-on contract action is $250 - $500 million. Capability statements are due by 3:00 PM EST on December 15, 2023. 
https://sam.gov/opp/9b42c466613f47b8a955d1d2dc73c3f6/view 

Cleanup News
REGENERABLE IX RESIN FOR PFAS TREATMENT – 6 YEARS LATER... WHAT WE'VE LEARNED…
Newman, P. and D. Kempisty. ǀ RemTech 2023: Remediation Technologies Symposium 2023, 11-13 October, Banff, Alberta, Canada, 23 slides, 2023 

This presentation provides an update on regenerable resin use to remediate and contain PFAS based on continuous operation of full-scale systems at Defense sites servicing the Northern Territory of Australia. Since 2018, over 20 regeneration cycles have been performed
without residual PFAS buildup on the resin. Additionally, no physical breakdown of the plastic resin bead was observed during this timeframe - after repeated exposures to the methanol/brine regeneration solution. From the regeneration perspective, a balance was performed
on "mass PFAS removed" and the "mass PFAS recovered" during regeneration events to evaluate through pre-distillation and post-distillation mechanisms. Both methods reported numbers within 20% of each other. System performance economics detail the breakdown of
treating a cubic meter of water and the cost per kilogram of PFAS removed. An ISO-certified life-cycle assessment (LCA) compared the different technologies and the environmental burden associated with granular activated carbon, single-use ion exchange resin, and
regenerable resin. In particular, carbon intensity and water footprint metrics were thoroughly investigated. The presentation covers effects associated with ecotoxicity, eutrophication, human health effects, and ozone depletion potential. Monte Carlo modeling and sensitivity
analysis were conducted to identify areas on which to focus optimization efforts and reduce a meaningful portion of the environmental burden. Sampling results collected pre- and post-ion exchange resin vessels and analyzed for microplastic concentration, plastic type,
morphology, and size are provided to understand if the vessels contributed a significant mass of microplastics into the environment. 
Slides:https://esaa.org/wp-content/uploads/2023/10/RT2023Newman.pdf 
Longer Abstract: https://esaa.org/wp-content/uploads/2023/09/RT2023-Abstracts-60.pdf

IN-SITU PFAS IMMOBILIZATION AND BEYOND: LEVERAGING BIOCHAR AND PHYTOREMEDIATION FOR SUCCESSFUL SITE MANAGEMENT
Mankowski. L. and B. Reiter. ǀ RemTech 2023: Remediation Technologies Symposium 2023, 11-13 October, Banff, Alberta, Canada, 31 slides, 2023 

Nature-based treatment approaches to address PFAS-impacted soil, groundwater, and stormwater are applied to a case study and discussed in this presentation. Resilient corrective actions to mitigate PFAS surface water impacts and reduce available source contaminant mass
to control the PFAS groundwater plume included a bench-scale study that demonstrated PFAS effectively removed from groundwater using Bioavailable Absorbent Media (BAM) biochar and injection and soil mixing biochar pilot tests; stormwater mitigation by placing
biochar-filled booms in historical stormwater infrastructure and a combination of paving and stormwater infrastructure upgrades to reduce PFAS loading to existing stormwater infrastructure; and a phytoremediation (TreeWell®) pilot test combining biochar and bioaugmentation to
contain and trap PFAS impacts in groundwater. Pilot tests demonstrated that the BAM-biochar effectively immobilizes long and short-chain PFAS. As observed with other carbon-based immobilization media, short-chain PFAS demonstrated a "breakthrough" earlier than
long-chain PFAS. When BAM-biochar was used with phytoremediation, long-chain PFAS such as PFOS and PFOA were successfully treated by the in situ carbon and were not taken up into the tree leaves at detectable concentrations. The phyto-component demonstrated
short-chain PFAS uptake that compliments BAM-biochar sorption of long-chain compounds. The phytoremediation component was designed to provide a natural "pumping" mechanism to actively draw PFAS-impacted groundwater into the treatment area and reduce the flux of
PFAS in groundwater downgradient. The presentation includes lessons learned on leveraging nature-based approaches at other PFAS sites and discusses key site criteria.
Slides: https://esaa.org/wp-content/uploads/2023/10/RT2023Reiter.pdf 
Longer Abstract: https://esaa.org/wp-content/uploads/2023/09/RT2023-Abstracts-33.pdf

TECHNICAL SUPPORT FOR MONITORED NATURAL ATTENUATION OF A URANIUM, THORIUM, AND MERCURY CONTAMINATED WETLAND ALONG THE SAVANNAH RIVER, USA
Kaplan, D.I. ǀ The Remplex Virtual Global Summit, 14-16 November, 11 slides, 2023 

The TNX Area (or T-Area) at the Savannah River site is a former pilot-scale nuclear facility that released processed waste, including uranium (U), thorium (Th), and mercury (Hg), into a seepage basin adjacent to a wetland between 1958 and 1980. A sequential extraction
protocol was used to determine desorption Kd values, ranging from 115 to 2,255 mL/g for Th, 170 to 6,493 mL/g for U, and 4,704 to 5,582 mL/g for Hg. Compared to (ad)sorption Kd values, the desorption Kd values were appreciably greater because they captured the "aging"
process of the radionuclides with the sediment, making them more refractory. Compared to non-site-specific data, the in situ Kd values improved accuracy, were more defensible, and removed unnecessary conservatism for subsequent transport and risk calculations. Additional
tests were conducted to provide geochemical information relevant to appropriate remediation technologies for the site. U LIII-edge XAS spectra of a nearby contaminated wetland indicated that the U in surface sediments, where most of the contamination existed, was primarily in
the U+6 oxidation state bound to iron-oxides and organic matter. Only in deeper, saturated conditions were U+4 non-uranite species detected. Based on sequential extraction results, the Hg was strongly associated with iron-oxides and/or some precipitated phases. Only ~8% of
the Hg was associated with organic matter. Thermodynamic calculations suggested that meta-cinnabar (HgS) would not be stable in this system due to the relatively low natural pH (pH 4.2), low sulfate concentrations, and high Eh levels. Additionally, U, Th, and Hg were not
concentrated with the smaller, clay-sized sediment particles. Given the ecologically sensitive nature of the wetland, the fact that these contaminants were strongly bound to the sediment, and the minimal risk for the contaminated particles to be transported offsite, it was
concluded that monitored natural attenuation could be effectively used to complement engineered solutions for lowering human risk. https://www.pnnl.gov/sites/default/files/2023-11/Remplex%20Submission%2071%20%20408.pdf

Demonstrations / Feasibility Studies
SUBSURFACE PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS) DISTRIBUTION AT TWO CONTAMINATED SITES
Schumacher, B., J. Zimmerman, K. Bronstein, R. Warrier, C. Lutes, E. Escobar, and A. Williams. U.S. Environmental Protection Agency, EPA/600/R-23/294, 165 pp, 2023

This investigation represents EPA's initial research into whether the VI exposure pathway is pertinent to PFAS chemicals, focusing on fluorotelomer alcohols. The investigation was designed to determine whether there is sufficient attenuation
(e.g., due to biodegradation) of PFAS vapor concentrations in the vadose zone overlying PFAS-contaminated groundwater or soil to limit or prevent PFAS VI. The study focused on two sites, a PFAS manufacturing plant in New Jersey and a
closed, unlined MSW landfill in Georgia, where volatile PFAS were likely present in the soil or uppermost groundwater-bearing zone. The study will inform regulators to help them decide whether VI should be evaluated at the hundreds of sites
where PFAS are reasonably expected to have been released to the subsurface and determine what additional research is necessary to evaluate the threat before making policy decisions. 
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=547944&Lab=CEMM

USING GEOSPATIAL ANALYSES TO IDENTIFY CONTAMINANT SOURCE AREA AND TRANSPORT OF A PFAS PLUME
Small, E. ǀ 2023 Emerging Contaminants In The Environment Conference, 18-19 April, Champaign, IL, 17 minutes, 2023

A case study examined novel geospatial approaches to identify PFAS source areas and characterize PFAS plumes at data- and resource-limited sites. The methods were developed and validated using 22 groundwater samples analyzed for PFOA, PFOS, and PFHxS between
March 2021 and May 2022 at the Sandy Hollow groundwater contamination Superfund site in Rockford, Illinois. The 9 sq mi site comprises ~300 private wells and two impacted community water supplies. Initial results successfully integrated site history, LiDAR data, and geospatial
methods to characterize the plume extent and source areas. Ongoing work aims to validate the geospatial methods using a groundwater solute transport model to simulate releases and plume fate and transport. Findings will serve as a potential model for rapid, initial identification
of PFAS plume sources and transport in data-limited environments, reducing costs and exposure time. https://www.youtube.com/watch?v=RN-swsN4Mng&list=PLBCBPVHKoeNcKTjQRCvCFy1Idy7EcOtY4&index=10

EVALUATING AND APPLYING SITE-SPECIFIC NAPL DISSOLUTION RATES DURING REMEDIATION
Stewart, L., M. Widdowson, J. Chambon, R. Deeb, M. Kavanaugh, and J. Nyman. ESTCP Project ER19-5223, 251 pp, 2023

The objective of this project was to establish a practical and cost-effective method to assess source control at NAPL sites using site- and technology-specific NAPL dissolution rates in a volume-averaged source zone. The project implemented a
volume-averaged source zone model based on upscaling complex NAPL dissolution processes to characteristic dimensions of multiple NAPL accumulations. Mathematical description of complex processes was combined into a system of coupled,
nonlinear, first-order differential equations through volume-averaging. The output is an order-of-magnitude estimate for source zone discharge masses and concentrations over time subject to varied remedial processes applicable to design
and performance evaluation. This effort resulted in beta versions of practical tools for multi- and single-component NAPL. The calculation tools estimate site-specific remedial impact given a modest amount of site characterization data. The
approach was validated and demonstrated through numerical, lab, and field-scale data comparisons. The technology was demonstrated at two sites with various NAPL architectures exposed to multiple remedial processes. The outputs were
compared to observed data and results from calibrated numerical transport models for validation. The technology was also used to evaluate past and future remedial strategies. Qualitative performance objectives for the project were ease of
use and utility for supporting remedial decisions. Remedial project managers confirmed the utility of the results for remedial decisions. During beta version testing, users cited the main implementation and utility issue as developing the
conceptual source zone model and identifying input parameters. Based on this feedback, additional guidance was developed on estimating input parameters for the modeling. 
https://serdp-estcp-storage.s3.us-gov-west-1.amazonaws.com/s3fs-public/2023-06/ER19-5223%20Final%20Report.pdf?VersionId=LYAaexcn6CbXKfOtWW6fo9GZGrw1uluJ 
Executive Summary: https://serdp-estcp-storage.s3.us-gov-west-1.amazonaws.com/s3fs-public/2023-06/ER19-5223%20Executive%20Summary.pdf?VersionId=LwwqP4Bq6UsklH7RPDMs36Shq9VYzSeO 
User's Guide: https://serdp-estcp-storage.s3.us-gov-west-1.amazonaws.com/s3fs-public/2023-09/ER19-5223%20User%20Guide.pdf?VersionId=sW6VQoZalAG1F0jzwMsCf.BHwTpDlKWg

FIELD DEMONSTRATION OF IN-SITU MICROEMULSION FLUSHING FOR ENHANCED REMEDIATION OF MULTIPLE CHLORINATED SOLVENTS CONTAMINATED AQUIFER
Mo, Y., J. Dong, and H. Zhao. ǀ Journal of Hazardous Materials 463:132772(2023)

Work was conducted to evaluate the remediation effectiveness at a chlorinated solvent-contaminated site and monitor groundwater disturbance during an in situ microemulsion flushing process. Groundwater was contaminated with chlorobenzene (MCB), chloroaniline and
nitrochlorobenzene. The medium layer was mainly composed of fine and silty sand, with an average hydraulic conductivity of 4.97 m/d. Results of the field-scale test indicated in situ microemulsion flushing successfully enhanced the apparent solubility of various chlorinated
solvents. The post-flushing concentration of chlorinated solvents was 1.33-71.6-fold the concentration of pre-flushing values at 10 sampling locations. The area was flushed with a 16.8 m3 microemulsion, removing ~18.49 kg of chlorinated solvents. A trend in the desorption order
of various chlorinated solvents was observed. The least hydrophobic pollutant was flushed first, followed by contaminants of increasing hydrophobicity. During remediation, the indexes of groundwater fluctuated insignificantly, indicating minimal disturbance to the aquifer by the
reagent. The work demonstrated the feasibility of in situ microemulsion enhanced remediation via increasing apparent solubility of multiple chlorinated solvents.

Research
RESEARCH BRIEF 347: HIGH-TEMPERATURE BIOCHAR FOR ARSENIC REMEDIATION
National Institute of Environmental Health Sciences, Superfund Research Program, November 2023

Adding biochar produced at a high temperature may be an effective way to immobilize arsenic in sediment, according to NIEHS-funded research. Researchers hypothesized that heating the biochar to different temperatures would affect the
chemical composition of the material. According to the team, changing the composition of biochar may affect how much organic carbon is released and impact the biochar's ability to remediate arsenic. To test their hypothesis, biochar was
produced by heating sugarcane straw at 350°C, 550°C, and 750°C. The biochars were mixed with soil contaminated with arsenic and allowed to age for 30 days. Each biochar and soil mixture, along with a control of only soil, went through two
cycles of flooding with water for 30 days before draining for 10 days. Finally, the researchers collected water and soil samples after each flooding cycle to analyze for arsenic and organic carbon content. Results showed that heating biochar to
higher temperatures made the material less likely to release organic carbon. The lack of organic carbon means less arsenic will be converted into its mobile form. Higher temperatures also created more pores in the biochar particles,
increasing the surface area available to adsorb arsenic. The team recommends that more studies be carried out to examine how the movement of electrons affects biochar efficacy and the environmental conditions necessary for electron
movement, such as the presence of water or pH of the soil. https://tools.niehs.nih.gov/srp/researchbriefs/currentissue.cfm?utm_medium=email&utm_source=govdelivery
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GENOME-RESOLVED METAGENOMICS AND METATRANSCRIPTOMICS REVEAL INSIGHTS INTO THE ECOLOGY AND METABOLISM OF ANAEROBIC MICROBIAL COMMUNITIES IN PCB-CONTAMINATED
SEDIMENTS
Dang, H., J.M. Ewald, and T.E Mattes. ǀ Environmental Science & Technology 57(43):16386-16398(2023)

Metagenomic and metatranscriptomic sequencing was conducted on DNA and RNA extracted from sediment microcosms to evaluate naturally occurring interactions between Dehalococcoides and key supporting microorganisms (e.g., production of H2 , acetate, and
corrinoids) in PCB-contaminated sediments, showing evidence of both Dehalococcoides growth and PCB dechlorination. Using a genome-resolved approach, 160 metagenome-assembled genomes (MAGs), including three Dehalococcoides MAGs, were recovered. A novel
reductive dehalogenase gene distantly related to the chlorophenol dehalogenase gene cprA (pairwise amino acid identity: 23.75%) was significantly expressed. Using MAG gene expression data, 112 MAGs were assigned functional roles (e.g., corrinoid producers, acetate/H2
producers, etc.). A network coexpression analysis of all 160 MAGs revealed correlations between 39 MAGs and the Dehalococcoides MAGs. The network analysis also showed that MAGs assigned with functional roles that support Dehalococcoides growth (e.g., corrinoid
assembly and production of intermediates required for corrinoid synthesis) displayed significant coexpression correlations with Dehalococcoides MAGs. The work demonstrates the power of genome-resolved metagenomic and metatranscriptomic analyses, which unify
taxonomy and function, in investigating the ecology of dehalogenating microbial communities.

USING 19F NMR TO INVESTIGATE CATIONIC CARBON DOT ASSOCIATION WITH PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS)
Lewis, R.E., C.H. Huang, J.C. White, and C.L. Haynes
ACS Nanoscience Au 3(5):408-417(2023)

This study focused on determining if nanoscale polymeric carbon dots are a viable sorbent material for PFAS and developing fluorine nuclear magnetic resonance spectroscopy (F-19 NMR) methods to probe interactions between carbon dots
and PFAS at the molecular scale. Positively charged carbon dots (PEI-CDs) were synthesized using branched polyethyleneimine to target anionic PFAS by promoting electrostatic interactions. PEI-CDs were exposed to PFOA to assess their
potential as a PFAS sorbent material. The average size of the PEI-CDs increased (1.6 +/- 0.5 to 7.8 +/- 1.8 nm), and the surface charge decreased (+38.6 +/- 1.1 to +26.4 +/- 0.8 mV) after PFOA exposure, both of which are consistent with
contaminant sorption. F-19 NMR methods were developed to gain further insight into PEI-CD affinity toward PFAS without complex sample preparation. PFOA peak intensity and chemical shift changes were monitored at various PEI-CD
concentrations to establish binding curves and determine the chemical exchange regime. F-19 NMR spectral analysis indicates slow-intermediate chemical exchange between PFOA and CDs, demonstrating a high-affinity interaction. The
alpha-fluorine showed the greatest change in chemical shift and highest affinity, suggesting electrostatic interactions are the dominant sorption mechanism. PEI-CDs demonstrated an affinity for a wide range of analytes when exposed to a
mixture of 24-PFAS, with a slight preference toward perfluoroalkyl sulfonates. Results show that PEI-CDs are an effective PFAS sorbent material and establishes F-19 NMR as a suitable method to screen for novel sorbent materials and
elucidate interaction mechanisms.

TREATMENT OF THE INSENSITIVE MUNITIONS COMPOUND, 3-NITRO-1,2,4-TRIAZOL-5-ONE (NTO), IN FLOW-THROUGH COLUMNS PACKED WITH ZERO-VALENT IRON
Yu, Y., R.A. Root, R. Sierra-Alvarez, J. Chorover and J.A. Field. 
Environmental Science and Pollution Research 30:64606-64616(2023)

A study investigated the feasibility of applying zero-valent iron (ZVI) in a continuous-flow packed bed reactor as an effective nitro-1,2,4-triazol-5-one (NTO) remediation technology. The ZVI-packed columns treated an acidic influent (pH 3.0)
or a circumneutral influent (pH 6.0) for 6 months (ca. 11,000 pore volumes). Both columns effectively reduced NTO to the amine product, 3-amino-1,2,4-triazol-5-one (ATO). The column treating the pH-3.0 influent exhibited prolonged
longevity in reducing NTO, treating 11-fold more PVs than the column treating pH 6.0 influent until the breakthrough point (when 85% of NTO was removed). The exhausted columns (10% of NTO removed) regained the NTO-reducing
capacity by reactivation using 1 M HCl, fully removing NTO. After the experiment, solid-phase analysis of the packed-bed material showed that ZVI was oxidized to iron (oxyhydr) oxide minerals such as magnetite, lepidocrocite, and goethite
during NTO treatment. The evidence indicates that treatment in a ZVI-packed bed reactor is an effective approach for removing NTO.

SYNTROPHIC INTERACTIONS AMELIORATE ARSENIC INHIBITION OF SOLVENT-DECHLORINATING DEHALOCOCCOIDES MCCARTYI.
Gushgari-Doyle, S., C.I. Olivares, M.H. Sun and L. Alvarez-Cohen.
Environmental Science & Technology 57(38):14237-14247(2023)

A study assessed the effects of a toxic stress event, the addition of arsenite (As(III)), on a syntrophic co-culture containing lactate-fermenting Desulfovibrio vulgaris Hildenborough and solvent-dechlorinating Dehalococcoides mccartyi strain
195. The presence of bioavailable arsenic is of particular concern at remediation sites in which reductive dechlorination has been employed. While the study showed that low concentrations of arsenite (As(III)) inhibit the TCE-reducing
microorganism, D. mccartyi, the utilization of physiological analysis, transcriptomics, and metabolomics to assess the effects of arsenic on the metabolisms, gene expression, and nutrient exchanges in the described co-culture was reported.
The presence of D. vulgaris ameliorated arsenic stress on D. mccartyi, improving TCE dechlorination under arsenic-contaminated conditions. Nutrient and amino acid export by D. vulgaris may be a stress-ameliorating exchange in this
syntrophic co-culture under arsenic stress based on the upregulation of transporters and increased extracellular nutrients like sarcosine and ornithine. Results broaden knowledge of microbial community interactions and support further
development and implementation of robust bioremediation strategies at multi-contaminant sites.

TRANSPORT AND NATURAL ATTENUATION OF BENZENE VAPOR FROM A POINT SOURCE IN THE VADOSE ZONE
Sun, Y., G. Yue, and J. Ma. ǀ Chemosphere 323:138222(2023)

A column experiment combined with a model study was conducted to investigate the influence of soil type, vadose zone thickness, and soil moisture content on benzene vapor transport and natural attenuation in the vadose zone. Data showed that biodegradation in black soil is
the main natural attenuation mechanism (82.8%). Volatilization is the main natural attenuation mechanism in quartz sand, floodplain soil, lateritic red earth, and yellow earth (>71.9%). The R-UNSAT model-predicted soil gas concentration profile and flux were close with four soil
column data except for yellow earth. Increasing the vadose zone thickness and soil moisture content significantly reduced the volatilization contribution while increasing the biodegradation contribution. The volatilization loss decreased from 89.3% to 45.8% when the vadose
zone thickness increased from 30 cm to 150 cm and from 71.9% to 10.1% when the soil moisture content increased from 6.4% to 25.4%. The study provided valuable insights into clarifying the roles of soil type, moisture, and other environmental conditions on natural attenuation
in the vadose zone.

General News
REMOTE SENSING TOOLS FOR ENVIRONMENTAL MONITORING AND CERTIFICATION OF WELL SITES
Mackenzie, D. and E. Loos. ǀ RemTech 2023: Remediation Technologies Symposium 2023, 11-13 October, Banff, Alberta, Canada, 30 slides, 2023

A project tested, validated, and developed digital tools to monitor terrestrial and wetland environments impacted by oil and gas operations. Remote sensing tools were developed using Earth Observation (EO) image data and cutting-edge machine learning (ML) and artificial
intelligence (AI) technologies to process large volumes of remotely-sensed imagery quickly and efficiently. This will optimize how environmental monitoring is conducted through improvements provided by using and analyzing EO imagery and related spatial data. In contrast to
conventional field-based monitoring campaigns, remote sensing analysis of EO imagery can reduce damage to crops and other vegetation because of no direct contact with the surface and can also reduce the spread of diseases, pathogens, and weeds. The tools developed
will showcase the ability of EO data and remote sensing techniques to address environmental monitoring of reclamation efforts by locating abandoned or suspended padded well sites and non-padded well sites in the wetland areas of the Green Zone. Additionally, remote sensing
tools will help determine the sustainability of forests developing on reclaimed well sites. The advantage of these methods relies on incorporating the latest ML and AI technologies to process and analyze large-area coverage EO data to help reduce well site liabilities and the
need for field visits for characterizing well sites and shorten reclamation certificate timelines. 
Slides: https://esaa.org/wp-content/uploads/2023/10/RT2023Mackenzie2.pdf
Longer Abstract: https://esaa.org/wp-content/uploads/2023/09/RT2023-Abstracts-67.pdf 

DEVELOPMENT OF SCALABLE REACTIVE TRANSPORT FRAMEWORK FOR PFAS.
Johnson, C.D., C.E Bagwell, and R.L. Bence. Pacific Northwest National Laboratory Report PNNL-35136, 46, 2023.

This work provides kinetic reaction modules that represent an initial offering at functionality representing PFAS migration and reaction in groundwater aquifer flow and transport models. One reaction kinetics module provides a method to
model kinetically limited adsorption using a mass transfer model. The second module represents biological transformation of 8:2 FTOH and daughter species, illustrating how a complex reaction pathway network can be represented. Both
reaction modules allow spatially variable parameter values to simulate various remediation approaches (e.g., a permeable reactive barrier, volumetric treatment, or variations in geochemical conditions). The PFAS reaction modules are intended
to provide tools for practitioners to aid in selecting, designing, and assessing potential in situ PFAS remediation strategies. Application of these modules will require that practitioners determine whether these reaction modules are relevant to a
particular site and remediation approach and whether the assumptions and uncertainty are acceptable. As PFAS remediation technologies and scientific understanding advance, these modules are anticipated to be refined or replaced to match
new knowledge. https://www.osti.gov/servlets/purl/2204500 

REVIEWING THE BIOREMEDIATION OF CONTAMINANTS IN GROUNDWATER: INVESTIGATIONS OVER 40 YEARS PROVIDE INSIGHTS INTO WHAT'S ACHIEVABLE
Davis. G.B. ǀ Frontiers in Bioscience (Elite ed) 15(3):16(2023)

This article provides an overview of research studies over ~40 years highlighting the progression of understanding from natural biodegradation of plumes in groundwater to active bioremediation efforts where success at field-scale has varied. Investigated contaminants include
petroleum hydrocarbons, chlorinated and brominated hydrocarbons, ammonium, metals, munition compounds, atrazine and PFAS. The article highlights the redox and electron acceptor/donor conditions inducive to biodegradation for a range of contaminants. Biodegradation is
challenged by the availability of electron donors/acceptors in the core of plumes and on plume fringes. A long history of investigations provides examples of the importance of amendment delivery mechanisms, scale-up from lab to field, and field-scale demonstration of the
effectiveness of groundwater bioremediation technologies. The article also tabulates the advantages and disadvantages of remedial approaches and identifies the value and contributions of integrative modeling advances. The literature review and example cases provide a deep
understanding of what scale of bioremediation might be achievable for groundwater plumes. Addressing the sources of groundwater plumes and bioremediation of the plume itself will achieve more effective outcomes. Twelve 'lessons learned' are synthesized from the review.

https://www.imrpress.com/journal/FBE/15/3/10.31083/j.fbe1503016/pdf 

INTEGRATING DENSITY FUNCTIONAL THEORY INTO REDUCTIVE DECHLORINATION RESEARCH
Schober, J.D., S. Kurwadkar, and W.F. Harper Jr. ǀ Remediation 33(4):389-393(2023)

Reductive dechlorination (RD) research is reviewed in this article due to the growing incorporation of density functional theory (DFT) as a research tool. DFT has uncovered various reaction properties for relevant groundwater pollutants, including 1,2,3-trichloropropane,
hexachlorobenzene, and various dioxins. DFT models have revealed the role of surface interactions in driving the kinetics of catalytically driven RD. Mechanisms involved with biologically mediated RD are also elucidated with insights gleaned from DFT. Issues and challenges
for future research are also discussed. 

The Technology Innovation News Survey welcomes your comments and suggestions, as well as information about errors for correction. Please contact Michael Adam of the U.S. EPA Office of Superfund Remediation and Technology
Innovation at adam.michael@epa.gov or (703) 603-9915 with any comments, suggestions, or corrections.
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