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Starting Soon: 
LNAPLs Training ïPart 1 of 3

u Light Non-Aqueous Phase Liquid (LNAPL) Site Management: 

LCSM Evolution, Decision Process, and Remedial 

Technologies (LNAPL-3, 2018) - https://lnapl-3.itrcweb.org/

u Download PowerPoint file

ÅClu-in training page at http://www.clu-in.org/conf/itrc/lnapl-3/

ÅUnder ñDownload Training Materialsò

u Download information for reference during class

ÅFigure 1.1 (from the LNAPL-3 guidance document)

Use ñJoin Audioò option in lower left of Zoom webinar to listen to webinar

Problems joining audio? Please call in manually

Dial In 301 715 8592

Webinar ID:  841 942 52034#

https://lnapl-3.itrcweb.org/
http://www.clu-in.org/conf/itrc/lnapl-3/
https://clu-in.org/conf/itrc/lnapl-3/ITRC_LNAPL_Online_TrainingResources-March_2018.pdf


2

Part 1: Understanding LNAPL Behavior in the 

Subsurface

Based on ITRC Guidance Document:
Light Non-Aqueous Phase Liquid (LNAPL) Site Management: LCSM 

Evolution, Decision Process, and Remedial Technologies (LNAPL-3, 2018)

Welcome ïThanks for Joining 

this ITRC Training Class

Sponsored by: Interstate Technology and Regulatory Council (www.itrcweb.org) 

Hosted by: USEPA Clean Up Information Network (www.cluin.org) 

Part 3: Using LNAPL Science, the LCSM, and 

LNAPL Goals to Select an LNAPL Remedial 

Technology

Part 2: LNAPL Conceptual Site Models and the 

LNAPL Decision Process

3-Part Training Series: Connecting the Science to Managing Sites

http://www.itrcweb.org/
http://www.cluin.org/
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Housekeeping 

u Course time is 2¼ 

hours

u This event is being 

recorded 

u Trainers control slides

ÅWant to control your 

own slides? You can 

download presentation 

file on Clu-in training 

page

u Questions and feedback

ÅThroughout training: 

type in the ñQ & Aò box

ÅAt Q&A breaks: unmute your 

phone with #6 to ask out loud

ÅAt end of class: Feedback 

form available from last slide 

ÁNeed confirmation of your 

participation today? Fill out 

the feedback form and check 

box for confirmation email and 

certificate

Copyright 2019 Interstate Technology & Regulatory Council, 

1250 H St NW, Suite 850, Washington, DC 20005
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ITRC (www.itrcweb.org) ïShaping the 
Future of Regulatory Acceptance

u Host organization

u Network

ÅState regulators

ÁAll 50 states, PR, DC

ÅFederal partners

ÅITRC Industry Affiliates 
Program

ÅAcademia

ÅCommunity stakeholders

u Follow ITRC

u Disclaimer

ÅFull version in Notes section

ÅPartially funded by the U.S. 

government

Á ITRC nor US government 

warranty material

Á ITRC nor US government 

endorse specific products

u ITRC materials available for 

your use ïsee usage policy

u Available from www.itrcweb.org

ÅTechnical and regulatory 

guidance documents

ÅOnline and classroom training 

schedule

ÅMoreé

DOE DOD EPA

https://clu-in.adobeconnect.com/_a1089459318/LNAPL-3-1/

http://www.itrcweb.org/
http://itrcweb.org/Documents/Policy/ITRC-Usage-Policy-for-ITRC-Materials-Final-11-5-12.pdf
http://www.itrcweb.org/
https://www.facebook.com/itrcweb/
https://twitter.com/itrcweb
https://www.linkedin.com/company/itrc?trk=top_nav_home
https://clu-in.adobeconnect.com/_a1089459318/LNAPL-3-1/
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Meet the ITRC LNAPL Trainers ïPart 1

Randy Chapman 
Virginia Department of 

Environmental Quality

Woodbridge, Virginia 

703-583-3816

randy.chapman

@deq.virginia.gov

Sanjay Garg
Shell

Houston, Texas

281-544-9113

sanjay.garg@shell.com

Read trainer bios at https://clu-in.org/conf/itrc/LNAPL-3/

Natasha Sihota
Chevron

San Ramon, California

925-842-5458

nsihota@chevron.com

https://clu-in.org/conf/itrc/LNAPL-3/
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Our Focus is on LNAPL 
(Light Non-Aqueous Phase Liquid)

uWhat is LNAPL?

uWhy Do We Care About 

LNAPL?

ÅLNAPL Concerns

ÅLNAPL can be difficult to 

accurately assess or recover

uUse LNAPL science to your 

advantage and apply at 

your sites



7 ITRC LNAPL document used or planned use at sites 

(reports by all environmental sectors) 

ITRC LNAPLs guidance used or referenced in the 

development of current or draft state guidance

Connecting LNAPL Science to Regulation
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Influencing State Management of 
LNAPL Sites

u Virginia Department of Environmental Quality 

references ITRC LNAPL guidance documents in 

its Storage Tank Programôs Closure Evaluation 

of Sites with Free Product (DEQ Guidance 

Document #LPR-SRR-03-2012, December 28, 

2012)

u Colorado Department of Labor and Employment 

Division of Oil and Public Safety revised its 

guidance to incorporate concepts from ITRC 

training courses and guidance documents. 
http://www.coworkforce.gov/petroleumguidance/ 

VA

CO

Examples: ITRC LNAPLs guidance used or referenced in 

the development of current or draft state guidance

http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/PetroleumProgram/GuidanceRegulations.aspx
http://www.coworkforce.gov/petroleumguidance/


9
ITRCôs History as
LNAPL Solution Provider

Á2009:  LNAPL-1 (Natural Source Zone Depletion) and 

LNAPL-2 (Evaluating LNAPL Remedial Technologies)

Á2010 - 2017:

ÅLNAPL Online Training (3-parts)

ÅLNAPL Classroom Training

ÅOver 19,000 Trained 

Á2016 - 2018: ITRC LNAPL Update

ÁMarch 2018:  LNAPL-3 (LNAPL Site Management: LCSM 

Evolution, Decision Process, and Remedial 

Technologies)

ÁSpring 2018: Updated 3-Part LNAPL Online Training
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Your Online LNAPL Resource
https://lnapl-3.itrcweb.org/

u Expansion of LNAPL Key Concepts

u Development of a LNAPL Conceptual Site Model (LCSM) Section

u Emphasis on identifying SMART objectives 

u Expansion of Transmissivity (Tn) and Natural Source Zone Depletion 

(NSZD) via Appendices 

https://lnapl-3.itrcweb.org/
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Who Should Use This Document?

u State and federal regulators in CERCLA, RCRA, 

UST, voluntary programs

u Remediation groups within integrated petroleum and 

services companies

u Environmental consulting firms, suppliers, and 

vendors supporting LNAPL site management

u Universities and colleges professors / college 

students in the environmental field

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj6lM_Z78bZAhVJPN8KHWYsCwMQjRx6BAgAEAY&url=https://www.istockphoto.com/illustrations/silhouettes-of-people&psig=AOvVaw2Wot51vpE-YWJlOwdmPayq&ust=1519847531304162


12
Where Does This ITRC LNAPL 
Document Apply?

All Types of Petroleum 

Contaminated Sites 

From large terminals or bulk 

storage facilities to your ñmom and 

popò corner gas station

The SCIENCE is the same.

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjznreC8cbZAhXRmuAKHeDsB6IQjRx6BAgAEAY&url=https://earthdesk.blogs.pace.edu/2015/06/16/nys-brownfield-programs-strengthen-communities-2/&psig=AOvVaw0aK_TXQeklb3iHs_acPqeO&ust=1519847950417602
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Learning Objectives 
3-Part Training Series

u Use LNAPL science to your advantage and apply at your sites

u Develop LNAPL Conceptual Site Model (LCSM) for LNAPL concern 

identification

u Inform stakeholders about the decision-making process 

u Select remedial technologies to achieve objectives 

u Prepare for transition between LNAPL strategies or technologies as 

the site moves through investigation, cleanup, and beyond  

u ñSMARTò-ly measure progress toward an identified technology-

specific endpoint

Part 1

Part 2

Part 3
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ITRC 3-Part Online Training 
Leads to YOUR Action

Part 1:
Connect 

Science to 

LNAPL Site 

Management

(Section 3)

Part 2:
Build Your 

LNAPL 

Conceptual 

Site Model

(Sections 4 

and 5)

Part 3:
Select / 

Implement 

LNAPL 

Remedies

(Section 6)

YOU
Apply 

knowledge

at your 

LNAPL

sites

Based on the ITRC LNAPL-3 Document:  LNAPL Site Management: LCSM 

Evolution, Decision Process, and Remedial Technologies

TODAY

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjz6ujriLvZAhUoTd8KHd4HBTEQjRx6BAgAEAY&url=http://citywise.net/news/detroits-project-green-light-aiming-to-stop-crime-at-gas-stations&psig=AOvVaw1DE77waC3dm76ceZgImo_H&ust=1519442013963199
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LNAPL Remediation Process and Evolution of 
the LCSM ïRelated to the Training Courses 

Covered in Part 1

Figure 1-1 ïITRC LNAPL-3

Handout provided
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Key Messages

1. LNAPL in wells does not mean 100% LNAPL 

saturation (dispel ñpancake modelò)

2. LNAPL can be present in subsurface even if not in 

wells

ÅIndicators

3. LNAPL Composition vs. LNAPL Saturation

ÅRaoultôs Law

4. Apparent LNAPL Thickness Challenges in 

Unconfined Conditions 

ÅAmount changes with soil type

ÅThickness changes with water table position

K
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Key Messages

5. Apparent LNAPL Thickness in various 

hydrogeologic conditions (i.e., perched, confined)

6. LNAPL in well does not mean it is migrating

ÅDarcyôs Law

ÅLimiting processes 

7. Transmissivity is a better indicator of recoverability

8. Stable LNAPL bodies can still result in sheens

ÅMechanisms

9. Biological processes are significant in LNAPL 

depletion
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Key Message 1

Groundwater and LNAPL share pore space

LNAPL in MWs        100% LNAPL Saturation in Formation
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Time Series LNAPL Body Development:
Cross Section View

LNAPL 

Head

Soil pore 

resistance Buoyancy
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Photographs from Cristin Bruce

LNAPL Penetrates Below the Water Table

Few mins after release 3 hours after release
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Lab Tank Experiment
LNAPL Penetrates Below the Water Table

Sand Tank Frame
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LNAPL

Water table

Monitoring well

Higher LNAPL 

saturation

Lower LNAPL 

saturation

Impacts of LNAPL in the Formation:
Key Messages

u LNAPL penetrates 

below the water table

u LNAPL saturation in the 

formation is not 100% 

and varies with depth

ÅLNAPL shares the pore 

space with water

LNAPL vertical distribution in a lab tank

Coming Next: How to determine 

LNAPL is there and how much
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Formation
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MW

Not Thisé.éNor Thisé.éBut This

Nature of LNAPL Impacts in the Formation: 
Below Water Table And Saturation Varies
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Pancake Model
Pancake Model
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LNAPL can be in the formation 

even when it is not accumulating in a well

Key Message 2
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MW

Nature of LNAPL Impacts in the Formation: 
LNAPL May Not Even Flow Into A Well

ÅHow do you know 

that LNAPL is 

present?

ÅHow do you find out 

where it is?
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Potential Composition Concerns

LNAPL can flow into wells
LNAPL present, but cannot 

flow into wells

It is All LNAPL!

MobileResidual Migrating

LNAPL

Csat

Potential Sat Concerns
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