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Market/Commercialization Information

MCCLELLAN CERCLA REMEDIAL INVESTIGATION AND RESPONSE ACTIONS - PIEE
U.S. Department of the Air Force, Air Force Installation and Mission Support Center, Joint Base San Antonio, Lackland, TX
Contract Opportunities on SAM.gov, Solicitation FA890323R0073, 2023

This is an 8(A) set-aside under NAICS code 562910. The U.S. Department of the Air Force requires a contractor to provide A-E Services for Air Force Civil Engineer Center (AFCEC) environmental projects at the former McClellan Air Force Base
in California. Activities shall include: developing and updating plans that document the methods and procedures that will be used to conduct the remedial investigation including defining the nature and extent of PFAS contamination; collecting
and analyzing geologic, geophysical, hydrogeological, ecological, chemical, physical, and hydrologic data; collecting and analyzing environmental samples such as groundwater, soil, surface water, sediment, tissue, and drinking water;
managing and disposing of |nvest\3at|on derived waste and other waste génerated during the execution of the activities; refining the Conceptual Site Model using validated environmental data to identify migration and sample pathways by
which populat‘rons may be exposed to contaminants; performing a source-strength assessment of PFAS-impacted vadose zone sources; conducting a CERCLA Baseline Risk Assessment to evaluate the risk to human health and ti

environment; conducting removal actions to respond to imminent threats to human health and the environment such as hot-spot soil removals; providing alternate water including bottled water and treatment systems; evaluatmg prellmlnary
remedial alternative options to support remedial investigation (RI) scoping and response actions; designing and implementing interim remedial actions to manage/prevent migration of known contamination or stabilize the site; prepai

CERCLA documents such as remedial investigation, time-critical removal actions, non-time- critical removal actions (Engineering Evaluation/Cost Analysis [EE/CA], Action Memorandum, and Workplan), and other decision documents such as
an Explanation of Significant Differences, interim proposed plans and interim Record of Decision; supporting meetings Such as public, stakeholder, and regulatory interface; updating the  CERCLA administrative record and information
repository with applicable work products and reports; and preparing and presenting expert testimony. Offers are due by 3:00 CDT on August 10, 2023. 448263k, )

ENGLAND 0 CERCLA REMEDIAL INVESTIGATION AND RESPONSE ACTIONS AT FORMER ENGLAND AIR FORCE BASE, LOUISIANA (SOL)
U.S. Department of the Air Force, Air Force Installation and Mission Support Center, Joint Base San Antonio, Lackland, TX
Contract Opportunities on SAM.gov, Solicitation FA890323R0092, 2023

NAICS: 562910. THIS IS AN 8(A) SET-ASIDE. The 772 Enterprise Sourcing Squadron (ESS) in conjunction with the Air Force Civil Engineer Center (AFCEC), Joint Base San Antonio - Lackland Air Force Base (AFB) in Texas, intends to award a
Cost-Plus-Fixed-Fee (CPFF) contract to a Small Business 8(a) Architect-Engineer (A-E) firm to complete Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Remedial Investigations and Response Actions for
Perf(l;uorinated comp%un7dns7 FC) or Per-and polyfluoroalky! substances (PFAS). The place of performance shall be at the Former England AFB, which is a Base Realignment and Closure facilty in Alexandria, Louisiana. Offers are due by 3:00
PM CDT on August 1 *f’\ -

REGION 5 CERCLA ENVIRONMENTAL RESPONSE IDIQ (COMBINE)
.S. Department of Agriculture Forest Service, Washington,
Contract Opportunities on SAM.gov, Solicitation 2970223R0014

This is a total small business set-aside under NAICS code 12970223R0014. The U.S. Forest Service requires a contractor to perform site environmental response actlvmes including conducting various evaluations, studies, and reports as
specified in the National Contingency Plan (NCP) found in 40 CFR 300 or as required by RCRA or other federal or state hazardous waste cleanup regulations. The Contractor may be requested to complete the fOIIOWIHg studies: Preliminary
Assessment (PA), Site Inspection (SI), combined PA/SI, Risk Assessment, an Engineering Evaluation/Cost Analysis (EE/CA), a Remedial Investigation/Feasibility Study (RI/FS), or other documents required for CERCLA response actions,
including CERCLA enforcement and litigation support. The Contractor may also be requested to implement the CERCLA site remedy in accordance with the NCP with approved work plans and decision documents or perform oversight of ‘work
being performed by responsible parties. Projects may be located anywhere throughout the USDA, Forest Service (FS), Pacific Southwest Region 5. Region 5 includes eighteen (18) National Forests, located primarily in California with some small
acreage along the California/Nevada Border and the California/Oregon border. Some of the work may encompass private land adjacent to these National Forest lands. The Government anticipates awardlng a multi-award Indefinite Delivery /
Indefinite Quantity (IDIQ) Contract to four firms with a period of performance of one base year and four option years and an expected start date of September 1, 2023. Offers are due by 5:00 PM PDT on August 11, 2023.
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R7 ORONOGO DUENWEG MINING BELT - OU1 RA
U.S. Environmental Protection Agency, Region 7 Contracting Office, Lenexa, KS
Contract Opportunities on SAM.gov, Solicitation 68HE0723R0047, 2023

This is a total small business set-aside under NAICS code 562910. EPA Region 7 requires the remediation of mine waste at Operable Unit 01 (OU1) of the Oronogo Duenweg Mining Belt (ODMB) Superfund site. The selected remedy for OU1
consists of excavation, consolidation, and disposal of mine waste and associated contaminated soil/sediments, property restoration, and revegetation. The site wastes will be consolidated and disposed of at existing onsite mine waste
repositories. The Remedial Action (RA) will be conducted for EPA in accordance with the final plans and specifications developed during the Remedial Design (RD) and the Record of Decision (ROD) issued in June 2010, as amended in 2013,
and the Explanation of Significant Differences (ESD) dated May 2016. For this solicitation, the term "mine waste" includes both visible mine waste (chat, tailings, and waste rock) and underlying soil/sediment contaminated with heavy metal
concentrations exceeding the cleanup goals set fort |n the Record of Decision. The award will be an Indefmlte Delrvery/lndeﬂmte Quantity contract with fixed-unit prices consisting of a base period and four 12-month option periods. Offers
are due by 2:00 PM CDT on August 15, 2023. Ltly 1h2adh7e24 36230

Cleanup News

USING COLLOIDAL ACTIVATED CARBON TO REDUCE PFAS AND PCE CONCENTRATIONS IN GROUNDWATER TO BELOW MICHIGAN'S DRINKING WATER LIMITS FOR OVER FOUR YEARS
Lyman, P.B. and R. Moore. | 2023 8-11 May, Austin, TX, 30 slides, 2023

Remediation is ongoing to clean up solvents in from historical ions at Camp Grayling. Testing found PFAS commingled with a chlorinated solvent plume migrating toward the property boundary. An in situ reactive barrier consisting of colloidal
activated Garbon whs installed chosen because orine expected rapid PFAS reduction via removal from the dissolved mobile phase and well-established uses for chiorinated solvent sites. The project area was eated with a singl applicaion of colloidal activated carbon to
address the contaminated groundwater. Mass flux and predictive competitive sorption modeling determined the appropriate amount of colloidal activated carbon. The solution was applied under g) conditions using di with separate soil
cores and monioring well gauging o dstermine distbulion. Before reatment, tfal PFAS lovels detected in sie groundwater samples were above the 70 nglL EPA inking water advisory it The! mass flux and predlcnve Compoiive sorption model\ng demonstrated a
theoretical PFAS retardation span of over 50 years. Monitoring resuits demonstrated colloidal activated carbon distribution has been achieved using low-pressure injection methods. F results PFAS and
chlorinated solvent concentrations were reduced to below Michigan's Drinking Water Standard within ane month aiter the fied agtivtes and sustained for over four years
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LARGE FULL-SCALE IN SITU REMEDIATION OF GROUNDWATER WITH HIGH CONCENTRATIONS OF PFAS USING PLUMESTOP™
Mora, R., J. Cuthbertson, J. Buzzell, S. Krenz, R. Moore, K. Gaskill, and A. Kavanaugh.

Elevated PFAS concentrations were identified (generally >10 ppb) in a shallow (0.5 to 3 ft bgs) perched aquifer at a former Fire Training Area with historic AFFF usage. The subsurface consists of a fairly permeable industrial fill and sand,
underlain by a continuous clay layer. The remedial objective was to reduce PFAS groundwater concentrations migrating from the perched aqulfer to a nearby surface water body. An in situ permeable treatment barrier was installe
perpendicular to groundwater ﬂow along the perimeter of the FTA, ngrad\ent of the surface water body. A pilot study could b distributed in the subsurface and effectively remove high
concentrations from site groundwater. Based on the pilot study results, a full-scale PlumeStop remedy was designed and \mplemented The full-scale appmach consisted of injecting >292,000 Ibs of PlumeStop into over 650 m]ectlon pmnts to
create a 1,625-ft-long barrier. PlumeStop loading in certain areas was ‘modified based on the presence of co-contaminants. To date, this is the largest application of PlumeStop™ to treat PFAS-contaminated groundwater. Data collected during
the pilot study indicated that PlumeStop could be distributed at least 4 ft radially away from each injection point. PFAS concentrations in groundwater (specifically PFOS and PFOA) were reduced by >99.5%. While performance monitoring data
within the first 6 months showed significant (>99%) reductions in PFAS groundwater concentrations, additional localized injections were conducted to reinforce certain areas of the barrier where subsurface challenges had been encountered.
Th:presentatlon rnclﬁdes more than 1.5 years of performance momtormg data from the full- scale rmp\ementatlon and prerilctrve modeling results.
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LONG-TERM MONITORING AND MODELING OF PAHS IN CAPPED SEDIMENTS AT THE GRAND CALUMET RIVER
Garza-Rubalcava, Smith, C. Thomas, M.A. Mills, W.A. Jackson, and D.D. Reible.

Environmental Pollut\on 328 121633(2023)

Coring and passive sampling tools were used to assess the transport and degradation of PAHs in an amended cap (sand + Organoclay® PM-199) in the Grand Calumet River during four sampling events from 2012 to 2019. Measurements of
three PAHs (phenanthrene ﬁ:he], pyrene [Pyr], and benzo[a]pyrene [BaP]) showed a difference of at least two orders of magnitude between bulk concentrations in the native sediments and the remediation cap. Average pore wa
measurements also showed lower levels in the cap respective to the native sediments by a factor of at Ieastgfsr Phe and 3?or Pyr. Between %\igase\me (BL), which corresponds to observoatlgns from 2012 to 2014 and thﬁ T asurements in
2015, there was 3 decrease In depth-averaged pore water concentratigns of Phe (C 2019/Cg1=0.20.9 in sediments and 0.27-0.1 in cap) arbd;i/r (C2019/CpL=0.47-0,1 in sediments and 0.7 P *In the cap). No
change was observed in native sediments (C201. .0-0.2410-32) for BaP in pore water and thekWas an increase in the cap (c 019 c% 2.0 nnrganlc amons;gd 'timates of pore water veluclty, alo

measurements of PAHs, were used to model the ate and transport of contaminants and suggested that degradation of Phe (t 1 % %, 1 yearss) and Pyr( 4. years) in the cap is faster than ml%‘ratlon Thus, the cap is
expected to be protective of the sediment-water interface indefinitely for these constituents. No degradation was noted in BaP: The Contoibant is expected to reach bauilibriusi in the Lapping layer over ~100 years if there is sufficient Bap
mass in the sediments and no clean sediment deposition at the surfac

Demonstrations / Feasibility Studies

EX SITU SOIL WASHING TO REMOVE PFAS ADSORBED TO SOILS FROM SOURCE ZONES
Quinnan J., J. McDonough, C. Theriault, D. Toase, and C. Morrell. ESTCP Project ER20-5258, 1,561 pp, 2022

A project was conducted at Eielson Air Force Base (AFB) in Fairbanks, Alaska to demonstrate and validate soil washing as a cost-effective mass removal technology to treat PFAS-impacted soil in source zones. The approach focused on treating
coarse soil fractions and separating fines for potential treatment by other means, such as landfilling, thermal desorption, or stabilization. The goal was to optimize the treatment process to minimize wastes requiring more expensive treatment
s0 that the cost would compete with landfilling. The treatment process was designed and optimized at bench-scale and demonstrated in the field through a treatment trial at the Eielson AFB using a mobile soil washing plant. Roughly 180 tons
of PFAS-contaminated soil was treated from three stockpiles. Untreated PFOS concentrations ranged fmm 4.5 ug/kg to 560 pg/kg. The technology was validated by measuring PFAS mass removal efficiencies based on soil concentrations of
PFAS compounds measured via DoD Quality Systems Manual 5.3 Table B-14 and PFAS leachate concentrations as measured by synthetlc precipitation leaching procedure testing. PFAS concentrations in treated soils were compared to Alaska
Department of Environmental Conservation screening levels for soil mugratmﬁz to groundwater criteria for PFOA, PFOS, and P PFAS concentrations in soil leachate were compared to EPA groundwater screening criteria for PFOA, PFOS, and
PFBS. Results confirmed that coarse-grained sand and gravel were successfully treated to meet performance goals and the frnes were segregated for alternative treatment. The reduction approach is a more cost-effective means that can be
applied to treat most of the impacted soil volume while limiting expensive residual disposal or more expensive means of treatment, such as incineration or thermal desorption. Treated soil can be beneficially re-used onsite, and fines could be
stabilized to meet leaching-based standards as an alternative to offsite disposal or treatment.
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Exe ama.
See YouTube video on the project: https: /Zwaw mmma com, 2v=iumXIHCHWMIC

TESTING OF A NOVEL MULTI BRANCH HORIZONTAL WELL REMEDIATION TECHNOLOGY FOR IN SITU REMEDIATION OF CONTAMINATED SOIL AND GROUNDWATER

Feng, C., L. Kong, Y. Gu,
Journal of Envnronmental Management 344 118583(2023)

Bench and field tests were conducted on a proposed novel multi-branch horizontal well in situ remediation process that integrates vertical/horizontal directional drilling, rotary injection, and expansion sealing techniques. The studies tested
drilling tool performance, drilling accuracy, and injection radius of influence. Results showed that the supporting drilling tool met the process requirements and could complete multi-branch horizontal well remediation engineering construction.
The deviation between the measured depth and the design depth of the horizontal well constructed using this technology was <9% and the deviation between the depth displayed by thedguldance instrument and the measured depth was <1%.
The injection radius of influence in the test field measured ‘f\r‘og]éhglrguglm;mg wells was =5 m. Results show that the process can provide an effective method to remediate contaminated sites. See the introduction and section snippets at
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CHARACTERIZATION AND PILOT TESTING TO DEMONSTRATE INNOVATIVE AMENDMENT EMPLACEMENT FOR IN SITU BIOLOGICAL/CHEMICAL REDUCTION OF VOCS (AS DNAPL) IN BEDROCK
Wymore, R., E.C. Ashley, and N.C: 8-11 May, Austin, TX, 24 slides, 2023

High cis-DCE concentrations (270,000 ug/L) detected in an "upgradient” well to a municipal landillinitiated efforts to identify the source, characterize the plume, and generate a remedial strategy. Initial fracture mapping in exposed outcrops and a review of regional geolog\c

structure informed the iniial conceptual site mode regarding bedrock fabric and potential preferential flow pathways and identified possible receptors. Bedrock monitoring well installation occurred in two phases: Phase | was informed by fracture patterns from the outcr

mapping and Phase Il was based on downhole geophysics, hydraulic heads, and confirmed TCE DNAPL and ideniified offsite migration resuling in assessment and miigation. Rorsholes were installed for pre.design characierization but

also became part of the permeable reactive barrier (PRB). injection testing was performed to assess Lisirats injection rates, and bench-scale testing the optimum for the PRB for chemical and biological reduction at the property boundary. For the

becrock plot, permeabily enhancement (hycraulie fracturing) deiivered an amendment siuy of zero-valent ron, emulsified vegetable of, and a sand proppant nto seven existng fractures " hroe borahates Timater monitoring assessed fracture propagation and amendment
separate pilot assessed amendment delivery n the overburden. Following pilot activities, a final remedial design was created for the PRB, which involves the bedrock. The
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The approach the use of available information, performed work in structured phases, reassessed and updated the CSM throughout the process, and combined pre-desig: with the of initial remedial
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Research

THE IMPACT OF SOLUTION IONIC STRENGTH, HARDNESS, AND PH ON THE SORPTION EFFICIENCY OF POLYCHLORINATED BIPHENYLS IN MAGNETIC NANOCOMPOSITE MICROPARTICLE (MNM) GELS
Gutierrez, AM., T.D. Dziubla, and J.Z. Hilt. | Gels 9(4):344(2023)

Magneic nanocomposite micropartcle (VM) gels were used as sorbents to remedate PCB 126 a5 a model organic contaminant. Thre MNM systems used were curcumin multiacrylate MNMs (CMA MNMs). quercetin muliacrylate MNMs (QMA MNMs), and polyethyiene
glycol-400-dimethacrylate MNMs (PEG MNMs). The effect of ionic strength, water hardness, and pH on the sorption efficiency of the MNMs for PCB 126 was determined through equilibrium binding studies. The ionic strength and water hardness had a minimal effect on the
MNM gel system. However, a decrease in binding was observed when the pH increased from 6.5 to 8.5, attributed to anion-Tr interactions between the buffer ions in solution and the PCB molecules and with the aromatic rings of the MNM gel systems. Results indicate that the
developed MNM gels can be used as magnetic sorbents for PCBs in and surface water provided that the solution pH is controlled. This article is Open Access at;wmmm
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NITRIFYING MICROORGANISMS LINKED TO BIOTRANSFORMATION OF PERFLUOROALKYL SULFONAMIDO PRECURSORS FROM LEGACY AQUEOUS FILM-FORMING FOAMS
‘ojta, J. Becanova, S. McCann, H.M. Pickard, A. Pearson, R. Lohmann, C.D. Veciti, and E.M. Sunderland
Envnronmenta\ Scnence &Techno\ogy 57(14) 5592 5602(2023)

This study reports the blotransfurmatlon of FHXSA, PFHxSAm, and PFHXSAmS C6 Sulfonam\do precursors In 3M AFFF wlth available commercial standards in microcosms representative of the groundwater/surface water boundary. Results show
rapid (Nitr ia) and nitrit idizing bacteria 1021

DEVELOPMENT OF NOVEL FLUOR MOP MATERIALS FOR REMEDIATION OF PERFLUOROALKYL SUBSTANCES (PFAS) FROM GROUNDWATER
Singh, A., R. Lynch, J. Solomon, J.D. Weaver, and A.R.
Journal of Hazardous Materials 448: 130853(2023)

A study };ntheslzed a library of 12 novel adsorbent materials that utilize a chemically well-defined silica support to remove PFAS from :ontam\nated groundwater from a U.S. Air Force base. The library of sorbents probed the importance of
fluorous, hydrophobic, and electrostatic components in removal efficacy. The materials were assessed in batch studies with PFOA, PFOS, and PFBA and compared directly to GAC and ion exchange resin. PFOS adsorption kinetics best Ft 2.
pseudo-: second-order model and equilibrium data fit well to a Langmuir isotherm model. Results were also validated externally, and the best perfurmmg material removed >90% of eight PFAS tested and could be regenerated up to

Results provide a top-performing material that, with further testing, can be used to clean up environmentally contaminated water. They also support the theory that a fluorous component, when combined with the electrostatic and hydrophoblc
components, imparts enhanced PFAS selectivity and functional resilience to the material.

BIOLOGICAL FACTORS INFLUENCING SORPTION AND BIODEGRADATION OF CHEMICALS OF CONCERN ON PARTICULATE/COLLOIDAL ACTIVATED CARBON
Juhasz, A., M. Condina, and N. Kawashima. SERDP Project ER21-1059, 81 pp, 2022

The objective of this project was to gain an understanding of processes influencing the effectiveness of particulate amendments to treat groundwater contaminangsin situ. Specifically, the project assessed whether contaminants sorbed to
commercially available particulate activated carbon (PAC) were bioavailable for biodegradation and whether bacteria sorbed to PAC influenced sorptive capacity. 14C-Phenanthrene was used as a model compound to study biodegradation
following sorption to PAC while 'C-PFOA was used to detfrrmne the influence of PA% bacterial adhesion on contaminant sorption due to its limited biodegradation potential. A continuous flow method simulated contaminant transport and
reactivity in model aquifers to which PAC was amended. 'C-compounds were introduced into PAC-amended model aquifers with effluent monitored to determine breakthrough and sorption capacity calculations. Bacterial mﬂuences were
determined by introducing microorganisms into sterile PAC- amended aquifers pre- or post-14C-compound addition. In addition, matrix-PAC-bacterial interactions were visualized using environmental scanning electron microscopy (ES|
and/or ToF-SIMS to provide complementary data regarding the distribution of PAC within the model aquifer and determine where/how bacteria were interacting with PAC, aquifer matrix, or the contaminant of concern. 14C- phenanthrene
sorbed to the model aquifer material was readily mineralized by phenanthrene-degrading microorganisms. Although the model aquifer material had a low capacity to sorb phenanthrene, the desorbable nature of phenanthrene on the material
rendered it available for biodegradation. PAC had a significantly greater capacity to sorb phenanthrene, however, PAC-sorbed phenanthrene had limited potential to desorb under flow cell conditions when the influent solution was modified.
Introducing phenanthrene-degrading microorganisms into flow cells containing model aquifer material and phenanthrene sorbed PAC resulted in limited phenanthrene mineralization, irrespective of phenanthrene loading onto the PAC.
Assessing PAC using SEM identified that phenanthrene-degrading microorganisms were prevalent on PAC, illustrating that PAC-bacterial contact was not a limiting factor for the lack ‘of phenanthrene mineralization. Although bacterial adhesion to
PAC resu] ted in PFOA-PAC sorption variability. (decreasmg sorption \;v;th increasing bio blomass) there was no significant dufference (p > 0.05) in maximum PFOA sorption when 104-109 cells/ml were introduced into the flow cell.
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RESEARCH BRIEF 342 EXPOSURE TO PCBS DURING NURSING LEADS TO TEMPORARY DIABETES-RELATED HEALTH EFFECT
National Institute of Environmental Health Sciences, Superfund Research Program (SRP), June 2023

A new study shows exposure to PCBs through a mother's milk could cause short-term glucose intolerance in offspring. The study builds on earlier SRP-funded work by the same group that found connections between maternal PCB exposure and
diabetes risk factors in progeny. Researchers aimed to understand how PCB exposure during nursing might affect glucose tolerance and body weight and composition in mice. The study focused on PCB126 and compared mice whose mothers
had been treated with PCB126 on days 3, 10, and 17 after birth ~ with mice born to mothers treated with a harmless oil-based liquid. Pups in both groups were allowed to nurse until they were weaned at 3 weeks old. On the day of weaning,
the team measured glucose tolerance in each group by administering sugar to the pups, then monitoring their blood glucose levels over two hours. The process was repeated every three weeks until the pups were 3 months old. The pups'
body weight and body composition were recorded during the study period. Body composition measures - which included stored fat and lean mass, consisting of organs and muscles - provide more insight into diabetes risk than body weight. For
instance, individuals with high fat and low lean mass may be more susceptible to hyperglycemia. The studies suggest that exposure to PCBs in utero, rather than during nursing, may cause longer-term and more damaging diabetes-related
health effects in offspnng Nursmg is a source of direct exposure to PCBs and can Iead to short-term glucose intolerance, but the effects likely subside after weaning.
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CALIBRATION OF PERFLUORINATED ALKYL ACID UPTAKE RATES BY A TUBE PASSIVE SAMPLER IN WATER
ecanova, J. Snook, B. Ruyle, and R. Lohm
Al edet sy 3(2):332-341(2023)

The PEAS sampling rate, R, of a microporous polyethylene tube with 3 hydrophilic-ipophilic balance sorbent was predicted based on either partitioning and diffusion or solely diffusion. At 15°C, the lab or perfluor
of 100 & 81 ml/day was bétrer predicted by a partitioning and diffusion model (43 mL/day) across 10-60 cm/s water flow speeds (15 + 4.2 mL/day diffusion only). For perfluorohexane sulfonate, Ry at e erd Smitary ditearant (130

60 day measured, 120 + 63 versus 12 3.4 mL/day in respective models). Rs values from field deployments were in between these est\mates (46 + 40 mL/day for perfluorohexanoic acid). PFAS uptake was the same for previously
biofouled membranes in the lab, suggesting the general applicability of the sampler in environmental conditions. Results demonstrate that the polyethylene tube's sampling rates were sensitive to the parameterization of the models used and
partitioning-derived values should be applie

General News

GOUNDWATER ISSUE PAPER IN SITU THERMAL REMEDIATION
Davis, E.L. EPA Publication EPA/600/R-23/062, 46 pp,

In situ thermal remediation technologies rely on adding energy to the subsurface to change the phase distribution and other physlcal properties of volatile and semivolatile organic contaminants to mobilize them and aid in thelr recovery The
most used in situ thermal remediation technologies today are Steam Enhanced Extraction (SEE), electrical resistance heating (ERH), and thermal conductive heating (TCH; sometimes called in situ thermal desorption, ISTD). Tt t
technologies are applicable to and have been proven for a wide variety of organic contaminants and in a wide variety of hydrogeoluglc settings, both above and below the water table. Thermal remediation technologies are very aggressnve and
are most applicable for contaminated sites (or portions of sites) where contaminant concentrations are the greatest, generally areas where nonaqueous phase liquids (NAPLs) are present. This paper briefly describes these commonly used in
situ thermal remediation technologies and how they are deployed to remediate VOC and SVOC contaminated sites. Advice based on experience gained from sites where these technologies have been implemented is provided on soliciting
thermal remediation services, how to determine the area/volume to be treated, and when to terminate the heating portion of the remediation. This paper includes both |nformat|on gathered from other published papers and knowledge gained
from the author's extensive experience of technical support for thermal remediation. Attps://cfouh epa gov/si/si_public fil cfm2p,

REMEDY SELECTION AND OPTIMIZATION CONSIDERATIONS FOR MONITORED NATURAL ATTENUATION
Naval Facilities Engineering Command fact sheet, 6 pp, November 2.

Monitored natural attenuation (MNA) is a remedial option for monitoring the reduction of concentration, toxicity, and/or mobility of chemicals in groundwater. MNA can serve as a standalone remedy or be implemented as part of a treatment
train through a transition from active treatment to a more passive treatment approach over time. Several lines of evidence are needed to achieve regulatory acceptance when selecting MNA as a primary remedy or transitioning to MNA as part
of remedy optimization. This fact sheet shares lessons learned related to gathering robust lines of evidence to accelerate regulatory acceptance of MNA as a viable remedial approach.

hitps: pavfacn il D EXWC, ion/er 20 100%20MNAYL20F2Ct0520Sheet%2ONOVL2021 ndF: QR3GAVAC 3eeFFEA0,3NY%3N

GEOPHYSICS APPLICATIONS TO LUST SITES: CASE STUDIES AND ONLINE TOOLS
Werkema, Dale. | 27th National Tanks Ct , Pittsburg, PA, 2022.

EPA the ics websiteto brdge the gap between the basic science of ics and its to problems. The website contains geophysical resources, including an online textbook for geophysical methods relevant to
of cu Past and curtent EPA geophysicalresearch and EPA-funded publicaions are provided. Geophysical tool, incucing decision support tools, miscellancous geophysical s, and
forward and inverse models s a0 avalonle, The. presentauon hlghllghls the free resources as a virtual environmental geophysics library and assists in guiding, selecting, and evaluating the metho object

The website is available athLins Jwa ena

CHEMICAL RISK ASSESSMENT FOR PFAS IN BIOSOLID
Tobias, D. EPA Tools and Resources Webinar Series, 43 minutes, 2023

EPA committed in the agency's PFAS Strategic Roadmap to conduct a biosolids risk assessment for PFOA and PFOS in biosolids. In this webinar, EPA's Office of Water discuss the current work on assessing risk for PFOA and PFOS |n biosolids
that will serve as the basis to determine whether regu\at\on of PFOA nd PFOS is appropriate. The presentation covers the regulatory context throu% which EPA regulates chemical contaminants in biosolids, a brief overview of

monitoring, and state actions. This is followed by a discussion of the nt framework EPA has developed to evaluate impacts from biosolids through ingestion of drinking water, crops, milk, and meat and how that framework
may be implen Ritps://www epa the expos e

UPDATE TO THE LIGHT NONAQUEOUS PHASE LIQUID INFILTRATION CONCEPTUAL MODEL
Hamper, M. and M. Seyedabbasi. | Remediation 33(3):227-231(2023)

This work updates the 1970s oil spill model that described the infiltration of LNAPL into the subsurface, resulting in an oil pancake depressing the water table within the capillary fringe. The 1970s oil spill infiltration model describes that spilled LNAPL migrates downward through
the vadose zone under the force of gravity with some lateral spreading. The vadose zone, where liquid pressures are less than atmospheric pressure, becomes a three-fluid zone consisting of variable saturations of air, water, and LNAPL, which fully saturate the pore spaces.
Gné important update (o the 16705 modiel s that instead of 1hs infilrating LNAPL stopping at and depressing the waler table, LNAPL penelratos the water table (o a depth conaistont with 156 gravitational and capiliary forces experienced during LNAPL infilration and craats
two-fluid zone below the water table where LNAPL and water pressures are greater than atmospheric pressure. After the LNAPL release stops, LNAPL infiltration and migration will cease after reaching equilibrium. The updated LNAPL infiltration conceptual model, like the
1970s model, describes the situation where the LNAPL release has stopped and LNAPL infiltration and migration have ceased after reaching equilibrium. The volume of LNAPL released is also assumed to be sufficient to pass through the vadose zone and enter the saturated

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 gay or (703) 603-9915 with any comments, suggestions, or corrections.
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