
Abstract: 

Light Non-Aqueous Phase Liquid Conceptual Site Models for Minimizing Rebound when Applying In-

Situ Chemical Treatment  

Chemical treatment mechanisms provide powerful and rapid reactions that can destroy a wide range of 

constituents of concern (COCs). Many of these mechanisms are conventional treatment practices for ex-

situ municipal water treatment in aboveground tanks that have carefully controlled influent COC 

concentrations and engineered residence times. However, when these chemical treatment mechanisms 

are applied in-situ, determining an influent COC concentration and engineering a residence time can 

become significantly more difficult and inaccurate. Hydrogeological and geochemical conditions of the 

natural environment complicate in-situ chemical treatment in numerous ways, such as challenging 

injection hydraulics, uncharacterized residual source mass and non-target mass, extreme and temporary 

geochemical shifts, and variable residence times.  

 

Fortunately, when an adequate conceptual site model is developed, the feasibility of in-situ chemical 

treatment can be appropriately evaluated and the approach calibrated. At petroleum hydrocarbon sites, 

whether the release is from a underground storage tank (UST) or another source of petroleum (e.g., 

aboveground storage tank (ASTs), pipelines, or railcars), a light non-aqueous phase liquid (LNAPL) 

conceptual site model (LCSM) is a critical component of the overall conceptual site model (CSM) for 

development of site goals and evaluation of mitigation alternatives to achieve those goals. Creation of 

an initial LCSM, which may only require (re)evaluation of existing site data, will allow development of 

site goals and point to a general approach. At this point, further development of the LCSM may be 

necessary to identify a specific mitigation alternative. In the case of in-situ chemical treatment pre-

design hydrogeological and COC characterization using Smart Characterization™ can improve the 

understanding of several crucial in-situ chemical treatment design parameters. Treatability-testing (both 

bench-scale and field-scale) is another tool used to appropriately design in-situ chemical treatment and 

further validate its proposed use. Determining design parameters like the aquifer’s potential to 

scavenge the reagent, the ability to inject meaningful volumes of the reagent, the potential to create 

temporary adverse secondary water quality conditions, and demonstrating/quantifying the treatment 

mechanism are all critical to the overall success of in-situ chemical treatment.  

 

The screening and design process for in-situ chemical oxidation (ISCO) will be discussed as an example of 

the value of an LCSM for in-situ chemical treatment. The industry has observed an evolution in thought 

regarding ISCO that incorporates the advent of Remediation Hydraulics with Smart Characterization™ 

shifting the historical view of ISCO as the “big hammer” to one that reserves ISCO for strategic 

implementation to improve the chance for success. ISCO retains value to the restoration industry as a 

polishing technique to supplement diminished removal efficiencies of physical treatment strategies. 

Case studies of ISCO implementation where considerable unrecognized petroleum hydrocarbon mass is 

present will be discussed.  

 

 

 



Speakers: 

Rick Ahlers, P.E. is a Technical Expert in Engineering at Arcadis for 15 

years and with 22 years of experience. He is an expert in characterization 

and remediation of sites affected by non-aqueous phase liquids (NAPLs). 

He has worked for many Oil and Gas clients on sites ranging from service 

stations to pipelines, bulk terminals, and refineries as well as for 

Industrial clients where solvent NAPL source zones are the concern. He 

uses this experience to provide strategic peer-review for Oil and Gas 

client projects and is an experienced project technical director able to 

communicate effectively with regulators and other technical experts as 

well as non-technical stakeholders. As lead of Arcadis’ global NAPL management community of practice 

he is disseminating the knowledge and experience developed by the U.S. practice area throughout 

Arcadis’ international practice. He is an active member and instructor for the Interstate Technical and 

Regulatory Council's (ITRC) LNAPL (lighter-than-water NAPL) team that published and is currently 

updating the guidance document Evaluating LNAPL Remedial Technologies for Achieving Project Goals 

and has trained over 15,000 regulators, industry representatives, and consultants in two-day classes and 

internet-based training sessions. 

 

Jeff McDonough, P.E. is a Principal Engineer at Arcadis with 11 years of 

professional experience in the in-situ remediation market. Jeff is currently 

located in Newtown, Pennsylvania, and his present focus is on 

characterization and remediation of poly- and perfluoroalkyl substances 

(PFAS) through his role as PFAS co-leader through Arcadis North America. 

Through his role as a technical leader within Arcadis’s Technical 

Knowledge and Innovation (TKI) platform, Jeff brings informed and 

proven in-situ remediation experience to a broad range of multinational 

clients. Previous leadership positions within TKI include remediation 

tracer testing, remediation hydraulics, in-situ biological oxidation, and in-situ chemical treatment. Jeff 

has published and presented on diverse subjects within remediation engineering, and his knowledge 

base incorporates geochemistry, microbiology, systems engineering, emerging contaminants, and 

hydrogeology to establish balanced solutions to challenging site restoration. Jeff holds a B.S. degree in 

Civil and Environmental Engineering, with a minor in Environmental Engineering, and a M.S. degree in 

Environmental Engineering from the Pennsylvania State University. Jeff’s Master’s thesis focused on the 

influence of manipulated rate kinetics on the permanence of biologically immobilized radionuclides. 
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Attention First Time Users! 

If this is your first time participating in a NEIWPCC webinar, please note the following: 
You will need a broadband internet connection to view the presentation and a phone line to hear the 
audio. Your computer will need moderate to high screen resolution and one of the following operating 
systems: Windows® 2000, XP, 2003, Vista, Windows 7 or newer; Mac OS® X 10.4 or newer. You will be 
prompted at log-in to download a small software package, so please log-in a few minutes early. 
 
 

Log-in Instructions 
10 minutes before the start of the webinar follow this link:  
https://neiwpccmeetings.webex.com/neiwpccmeetings/onstage/g.php?MTID=eba0abfad17b62596dd
7ae665b194da0f 

 
1) Log in with your name and email—download the WebEx software if you are a first-time user 
 
2) Once logged in, click the "Quick Start" tab in the top left of your screen, and then click the "I Will Call 
 In" button at the left of your screen. 
 
3) Follow the 3 steps in the "I Will Call In" menu: 
 1) Use your phone to call the number provided on your screen 
 2) When prompted, enter the "access code" provided on your screen 
 3) enter the "attendee ID" provided on your screen-- you are NOT prompted to do this,  simply 
 enter the attendee ID after completing all previous steps 
 
Please note: You will be on mute upon entry, but you should hear the moderator periodically checking 
in before the webinar starts. 
 
 

Additional Considerations 
 NEIWPCC encourages webinar participants to share computers and phone lines when possible. If 

it is convenient for you and your partners to log-in as a group, please do so. 
 

 Please participate in the anonymous user feedback survey that follows the training webinar. You 
will automatically be prompted to the survey following the event, and it will only require a few 
minutes of your time. This survey is extremely helpful in meeting the needs of our audience. The 
survey also allows users to enter their names if they wish to log their attendance. 

 
CONT’D… 
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 If you require special accommodations in order to participate in this training, or if you have 
further questions, please contact Drew Youngs, NEIWPCC’s UST program manager: 

 
 

Drew Youngs 
Environmental Analyst 

NEIWPCC 
650 Suffolk Street, Suite 410 

Lowell, MA 01854 
P: 978-349-2525 

dyoungs@neiwpcc.org 
www.neiwpcc.org 

http://www.neiwpcc.org/



