ANSR

Click to subscribe to ANSR

Applied NAPL Science Review

Demystifying Science for the NAPL Site Manager
Volume 1, Issue 8, August 2011

ANSR Scientific Review Board

J. Michael Hawthorne, PG, Chairman, H2A Environmental,
Ltd.

Mark Adamski, PG, BP Americas

Dr. Randall Charbeneau, University of Texas

Dr. Sanjay Garg, Shell Global Solutions (US) Inc.

Dr. Terrence Johnson, USEPA

Andrew J. Kirkman, PE, AECOM

Mark W. Malander, ExxonMobil Environmental Services

Applied NAPL Science Review (ANSR) is a scientific ejournal that provides insight into the
science behind the characterization and remediation of Non-Aqueous Phase Liquids (NAPLs)

using plain English. We welcome

feedback, suggestions for future topics, questions, and

recommended links to NAPL resources. All submittals should be sent to the editor.

Building the NAP

L Conceptual Site Model: A Tiered

Approach to Measured versus Modeled Data

J. Michael Hawthorne, PG (H2A Environmental, Ltd.) and

Andrew J. Kirkman, PE (AECOM)

Background:

To date ANSR has discussed specific tools and concepts applicable to

developing conceptual site models for NAPL-impacted sites. With this issue, we “zoom out” to

provide a broad framework for

NAPL site characterization and the overall site management

process. This issue lays out in detailed form a tiered approach to development of measured

versus modeled site characteriz
subset of a comprehensive multi

Discussion:
characterization, 2) response thre

ation data to develop a sound NAPL conceptual site model (a
phase conceptual site model).

In general three broad categories of tasks are required to manage NAPL sites: 1)

shold evaluation, and 3) response action and/or risk

management (e.g., remediation, controls). The characterization task is intended to culminate in
development of a NAPL conceptual site model sufficient to guide management of potential NAPL

issues at a site.

NAPL Management

The importance of a sound NAPL

e.g., Conceptual

Characterization =—————— Site Model

e.g., Response or
Closure Triggers

Response Threshold
Evaluation

Response Action and/or
Risk Management

e.g., Controls,
Remediation

conceptual site model cannot be overstated whether evaluating a

site against threshold decision metrics or designing a NAPL remediation system. The soundness

of a conceptual site model should

be evaluated based on the type of information required as well

as the scale of investigation appropriate to correctly understand the nature and distribution of

NAPL, to accurately evaluate the
design and implement an efficient

potential regulatory or risk issues NAPL poses at a site, and to
system of control(s) and/or remediation.

In this article, we provide a practical guide to key elements of a NAPL conceptual site model in
terms of measured versus modeled parameters by each of three successively complex tiers (Tier

1 is simplest, 3 is most complex).

Tiers for conceptual site model development may be defined in

multiple ways, including but not limited to:

by NAPL release or plume
by increasingly complex tie

In practice it is not uncommon for

by site subsurface complexity,

size,
red lists of characterization tasks,

by potential exposure pathway,
by sensitivity of potential receptors,
by density of investigation sampling.

many of these to come into play for a given site.
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As an example: A site with multip
warrant Tier 3 conceptual site mo
comprehensive set of Tier 3 inves

le NAPL-bearing lithologic layers across a large areal extent may
del development based on site complexity and size, with a
tigative tasks completed. However, those Tier 3 tasks might only

be implemented along the potentially complete vapor intrusion pathway if no other pathway is
complete, and the sampling density (e.g., soil and vapor samples) may be substantially higher

along the vapor intrusion pathway

. Incomplete pathways (e.g., groundwater migration/ingestion)

at such a site may only require a Tier 1 or 2 conceptual site model to guide NAPL management
activities to protect human health and the environment.

Table 1 provides a breakout listing by task and tier of information and analyses that will often be
appropriate to develop a sound NAPL conceptual site model. The table does not include all

possible information that could be

developed, but rather a practical “starting point” of elements for

each tier. Precise boundaries between each tier are not provided, and for any given site the table
may require modification to satisfy site-specific complexities or regulatory requirements. Where

multiple tiers are identified for a g

iven task, the difference in tier designation will typically depend

upon site subsurface complexity and/or density of sampling for the given task.

Click the following thumbnails to o

pen a pdf version of Table 1. (Editors Note: If you wish to print

the table, it will require large scale paper or tiling to be legible due to its large size)

Several ANSR Review Board members are currently participating on an ASTM International®
(ASTM) team that is reviewing ASTM E-2531 LNAPL Conceptual Site Model guidance for potential
updates and reauthorization by ASTM. We welcome input from the ANSR community of readers

with comments on the NAPL conc
suggestions for implementation in
mhawthorne@h2altd.com.

Real World Limitations:
specific demarcations are always
conceptual site model approach d

eptual site model approach suggested herein and reader
the ASTM guide. Comments should be directed to

A word of caution — The world is composed of shades of grey, and

subject to interpretation and variance in the real world. The
iscussed is a practical approach that includes a reasonable

content sufficient to characterize a sound NAPL conceptual site model at most sites. But it should
not be applied as a "black box" without oversight and management from qualified geological,
hydrogeological and other relevant experts.

The next issue will discuss continuous vertical subsurface NAPL profiling using laser-induced

fluorescence (LIF).

Click to subscribe to ANSR

Context

Volume 1 (2011) of Applied
NAPL Science Review
(ANSR) is focused on tools
and scientific concepts to
improve NAPL conceptual site
models (CSM). An accurate,
detailed CSM will
cost-effectively guide risk
evaluations, remedial action
decisions, technology
selection, remedial design,
and end point attainment
(closure) evaluations.

Related Links

AP| LNAPL Resources

ASTM LCSM Guide

Env Canada Oil Properties DB

EPA NAPL Guidance

ITRC LNAPL Resources

ITRC LNAPL Training

ITRC DNAPL Documents

RTDF NAPL Training

RTDF NAPL Publications

USGS LNAPL Facts

ANSR Archives

ANSR Archives

Coming Up

Look for more articles on
LNAPL transmissivity as well
as detailed explanations of
laser induced fluorescence
and confined and perched
LNAPL in coming newsletters.
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Announcements

ANSR now has a new format to improve graphics
presentation in each issue. All the same content sections are
still present. Reformatting allows a larger space for technical
content and associated graphcs. We welcome any feedback on
layout and design - please send comments to Mike Hawthorne.

ANSR now has a companion group on LinkedlIn that is open
to all and is intended to provide a forum for the exchange of
questions and information about NAPL science. You are all
invited to join by clicking here OR search for "ANSR - Applied
NAPL Science Review" on LinkedIn.

ITRC classroom training: Light Nonaqueous-Phase Liquids:
Science, Management, and Technology (2 days)

Date: Sept 20-21, 2011
Location: Minneapolis, MN
Hosted by the Minnesota Pollution Control Agency (MPCA)

Click here for more info & to register.

ANSR Board Members Mark Adamski, J. Michael Hawthorne
and Dr. Terrence Johnson to Speak at AEHS LNAPL
Workshop - Advances in LNAPL Site Management —
Management Options Resulting from Better Understanding

AEHS Foundation

Soil, Water, Energy and Air Conference, Amherst, MA
October 17, 2011

Noon - 5:00 pm

Click here for more info and to register

ANSR Board Chairman J. Michael Hawthorne to speak at
the Texas Association of Environmental Professionals,
Houston Chapter, September meeting on Advances in
Modern LNAPL Science

Date: September 15, 2011

Time: 11:15amto 1:00 pm

Location: Brady's Landing, 8505 Cypress St., Houston, TX
77012

Contact Mike McClellan of Corrigan Consulting for more
information and to pre-register

Disclaimer: The statements, views and opinions expressed in
this article are solely the views of the Author(s). Every effort
has been made to ensure the accuracy of all the information
contained in this article; however, no guarantees,
representations, and/or warranties whatsoever are made as to
the accuracy, completeness or suitability for any purpose of the
article content. The Author(s) and/or the company(s) that are
mentioned in this article shall not be held responsible for any
claim, loss, damage or inconvenience arising from or resulting
from any of the information contained in this article. Any such
reliance is at the reader’s sole risk. All copyright and
trademarks mentioned in this article are owned by the
respective companies and shall not be reused without written
consent from such owners.
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