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OF NATURAL ATTENUATION AND SOURCE TREATMENT OF NON-AQUEOUS PHASE
LIQUID SOURCE ZONES AT SITE 45 MCRD PARRIS ISLAND SC
7/9/2008
U S EPA REGION IV




From: Koroma-Llamas.Lila@epamail.epa.gov

To: Cook, Charles CIV NAVFAC SE; AmickMS@dhec.sc.gov; Sanford. Art F CIV NAVFAC SE; barkerjs@dhec.sc.gov;
Cook, Charles CIV NAVFAC SE; darrel.pittman@usmc.mil; Kelly.Taylor2@ch2m.com; Sladic. Mark;
mmcrae@TechLawlnc.com; timothy.j.harrington@usmc.mil; Koroma-Llamas.Lila@epamail.epa.gov

Cc: Paul.Dahlen@asu.edu; michael.a.singletary@navy.mil

Subject: DELETE OTHER VERSION PLEASE: Organizing site visit for Parris Island
Date: Wednesday, July 09, 2008 5:48:13 PM

Attachments: SZNA Proposal brief.pdf

I just got an email note back that I had an incorrect email address.
Please delete the other version of this email you received and if you
wish to reply, use this one so that everyone is properly copied. That
is what you get doing something in a hurry.

Thanks,
Lila

————— Forwarded by Lila Koroma-Llamas/R4/USEPA/US on 07/09/2008 05:45 PM

Lila

Koroma-Llamas/R4

/USEPA/US To
"Cook, Charles CIV NAVFAC SE"

07/09/2008 04:51 <charles.cook2@navy.mil>,

PM AmickMS@dhec.sc.gov, "Sanford,
Art F CIV NAVFAC SE"
<art.sanford@navy.mil>,
barkerjs@dhec.sc.gov, "Cook,
Charles CIV NAVFAC SE"
<charles.cook2@navy.mil>,
darrel.pittman@usmc.mil,
Kelly.Taylor2@ch2m.com,
mark.sladic@ttnus.com,
mmcrae@TechLawlnc.com,
timothy.j.harrington@usmc.mil

cc
Paul.Dahlen@asu.edu,
michael.a.singletary@navy.mil
Subject

Re: FW: Organizing site visit for
Parris Island(Document link: Lila
Koroma-Llamas)

Hi folks,

I am a little confused on what is being proposed here. We are not on
the list in the plan. I put a call into Paul this morning and have not
heard back. For fear of forgetting to follow thru on this I thought 1
would go ahead and just jot my thoughts down on this while | can,
without the benefits of having answers to my questions. So forgive me
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1. Short Descriptive Title: Assessment of the Natural Attenuation of NAPL Source Zones and
Post-Treatment NAPL Source Zone Residuals

2. ESTCP Topic Area: Remediation of Contaminated Groundwater

3. Lead Organization: Department of Civil and Environmental Engineering
Arizona State University, Tempe, AZ 85287-5306
Paul C. Johnson, Ph.D.
(480) 965-9115; (480) 965-0557 (FAX)
paul.c.johnson@asu.edu

4. Abstract: The selection of corrective action options at most DNAPL and LNAPL-impacted
sites is a non-trivial exercise. In these analyses, one end-member of the spectrum of remediation
options is source zone natural attenuation (SZNA). SZNA is often used as a basis for assessing
the performance and relative benefits of engineered remediation, and sometimes also to define
remediation end-points. SZNA is also an implicit component of engineered remediation
schemes as it is relied upon to provide the reduction of post-treatment residuals. While there is
accepted guidance for assessing the natural attenuation of dissolved groundwater plumes, a well-
accepted and demonstrated approach for assessing DNAPL and LNAPL SZNA does not exist.

a) Objective: This ESTCP project will demonstrate the assessment of SZNA at two sites (a
DNAPL-impacted site and either an LNAPL- or mixed DNAPL/LNAPL-impacted site), and
produce illustrated guidance for other sites that incorporates the demonstration site results.
The proposed approach provides answers to questions typically asked by decision-makers,
like: (a) Is SZNA occurring, and if so, what natural processes are contributing to SZNA?, (b)
What is the current rate of source zone mass reduction associated with SZNA, and how might
this change in the future?, (c¢) What are the longer-term implications of SZNA for future
groundwater and vapor migration impacts at the site?, (d) Are the SZNA processes and rates
sustainable?, (¢) What is the projected longevity of the NAPL source zone (or post-treatment
NAPL residual)?

b) Technology Description: The proposed data-driven approach is that recently introduced by
Johnson et al. (2006) and applied by Lundegard et al. (2006) and Liu (2004). That work
focused on LNAPL sites, but is easily generalized to DNAPL and mixed DNAPL/LNAPL
sites. It is consistent with the NRC (1994, 2000) recommendations for “multiple lines-of
evidence” and “footprint” approaches, and is complementary to existing guidance for
assessing the natural attenuation of dissolved plumes (e.g., Wiedemeir et al. 1995,
Wiedemeir et al. 1998) and the SZNA screening-level modeling tool development previously
supported by DoD (Chappelle et al. 2003).

c) Expected Benefits: This project will produce illustrated guidance on how to assess SZNA and
answer site-specific questions of interest to decision-makers. This information is needed to
place other corrective action options in perspective when making corrective action decisions,
and often to define end-points for other options. ESTCP will benefit from eight years of
investment from others (primarily industry), and this project will return the ESTCP
investment in it if SZNA is adopted for corrective action at just one site.






5. Problem Statement: For the purpose of this proposal, “source zones” are regions of the
subsurface containing either dense non-aqueous phase liquid (DNAPL) or light non-aqueous
phase liquid (LNAPL) in direct contact with, or in close proximity to, groundwater as shown in
Figure 1. It is well-known that there are technical and economic challenges associated with
source zone remediation (e.g., Kavanaugh and MacDonald 1994, NRC 1994); thus, the selection
of corrective action options at most sites is a non-trivial exercise, involving decision-making
based on uncertain estimates of technology performance and technology cost. In these analyses,
one end-member of the spectrum of remediation options is source zone natural attenuation
(SZNA). SZNA is often used as a basis for assessing the performance and relative benefit of
engineered remediation options. SZNA is also an implicit component of most remediation
schemes; engineered remediation processes typically do not completely remediate soils and
therefore SZNA is relied upon to provide the final treatment for the post-treatment residuals.
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Figure 1. Conceptual models of DNAPL and LNAPL source zones.
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Based on the authors’ experience, decision-makers (regulators, project managers, etc.) are
often interested in answers to the following critical questions:

a) Is SZNA occurring, and if so, what natural processes are contributing to SZNA?

b) What is the current rate of source zone mass reduction associated with SZNA, and
how might this change in the future?

c) What are the longer-term implications of SZNA for future groundwater and vapor
migration impacts (compounds present, their concentrations and mass discharges) at
the site?

d) Are the SZNA processes and rates sustainable?

e) What is the projected longevity of the NAPL source zone (or post-treatment NAPL
residual)?

These questions are relevant to DNAPL (i.e., chlorinated solvent), LNAPL (i.e. jet fuel),
and mixed LNAPL/DNAPL (i.e. fire training pit) release sites. While there is accepted guidance
for assessing the natural attenuation of dissolved groundwater plumes (e.g., Wiedemeir et al.
1995, Wiedemeir et al. 1998), a comparable well-accepted and demonstrated approach for
assessing the natural attenuation of NAPL source zones does not yet exist. The Department of
Defense (DoD) has recently funded the development of a screening-level modeling tool
(Chappelle et al. 2003) for anticipating how sources might naturally attenuate. The work
proposed here is a site-specific data-driven approach that is complementary to that work, and
also provides valuable data needed for the site-specific application of that screening-level tool.
More specifically, the data collection and data reduction activities are keyed to questions (a)
through (e) above and, like the dissolved plume natural attenuation assessment approaches, this
SZNA assessment approach is a “multiple-lines-of-evidence” and “footprint”-based approach
(NRC 1994 and 2000).

6. Technology Description:

a) Technical Objectives: This ESTCP project will demonstrate the assessment of SZNA at two
sites —a DNAPL-impacted site and either an LNAPL- or and mixed DNAPL/LNAPL-
impacted site. This project will produce guidance for other sites that is illustrated through
presentation of the demonstration site results. The SZNA approach will be practicable and
provide answers to the questions of interest to decision-makers identified above.

b) Technology Description: In 2000 the National Research Council (NRC) issued their report on
natural attenuation (NRC 2000, MacDonald 2000, Rittmann 2004). That document reviews
the science that forms the basis of our understanding of the processes that collectively
contribute to natural attenuation. It also discusses basic assessment steps, the “footprint”
based approach that updated the “multiple lines of evidence” introduced in the 1994 NRC
report, and the potential role of natural attenuation for groundwater cleanups (MacDonald
2000, Rittmann 2004). While many of the discussions in the NRC report are generally
applicable to the natural attenuation of source zones and dissolved plumes, the overall body
of work found in the published literature and directed towards practical site-specific
application clearly emphasizes natural attenuation in the context of dissolved plume
containment and remediation (e.g., Wiedemeir et al. 1995, Wiedemeir et al. 1998).
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Less discussion of site-specific SZNA assessment is found in the open literature, and only a
few have attempted to rigorously assess SZNA on a site-specific basis (e.g., Guerin and
Rhodes 2000 and Lundegard et al. 2006 for petroleum spills). Efforts have focused on
modeling changes in individual chemical discharges from source zones to aquifers, but with
the emphasis on deriving expressions to be used as inputs to dissolved plume groundwater
transport (e.g., Johnson et al. 1997, Abranovic 2000, Chappelle 2003) . For example, the
DoD-sponsored work by Chappelle et al. (2003) produced an integrated mathematical tool
with a component that estimates the time necessary for dissolved NAPL component
concentrations to drop below target levels.
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Figure 2. Source zone natural attenuation loss processes in a DNAPL source zone.

While a well-accepted and demonstrated approach for assessing DNAPL and LNAPL SZNA
does not exist, much is known about the processes that contribute to SZNA, including
microbially-enhanced dissolution, reductive dechlorination, and volatilization as shown in
Figure 2. For example, Seagren, Rittmann, and Valocchi (Seagren et al., 1994, 1999, 2002)
systematically and quantitatively studied how nearby microbial activity accelerates, or bio-
enhances, the dissolution of NAPL and prevents the down-gradient migration of dissolved
NAPL components. In general, any reaction that removes a dissolved NAPL component
from solution close to the point where it dissolves from the NAPL will accelerate the
dissolution rate. Bacterially catalyzed biodegradation can occur very close to the water-
NAPL interface and can be strong enough to cause a many-fold increase in dissolution rate
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provided that two conditions are met. The first condition is that the bacteria receive the
necessary co-substrate(s) at a rate fast enough to promote biodegradation that is rapid
compared to the intrinsic dissolution rate. In the case of LNAPL, the co-substrate often is
dissolved oxygen; in the case of DNAPL, the limiting co-substrate usually is an organic
electron donor. The second condition is that the bacteria are able to accumulate and
metabolically function very close to the water-NAPL interface, since a long distance
introduces mass-transport resistance that minimizes the acceleration effect. Some bacteria
are able to live attached to the NAPL surface, and this condition maximizes the acceleration
effect. However, many NAPL components are toxic to the bacteria that can biodegrade
them. In this case, the bacteria must accumulate a small distance away from water-NAPL
interface. Seagren et al. (2002) showed several-fold increases in the LNAPL-dissolution
rate, despite a toxicity effect, and down-migration of the dissolved components was only
over a short distance (centimeters) when sufficient oxygen was present.

With respect to reductive dechlorination, the natural attenuation of DNAPLs by microbial
reductive dechlorination can occur when two conditions occur simultaneously. First, a
bioavailable electron donor must be present as part of the DNAPL or from another source,
such as an LNAPL, that is up-gradient of the DNAPL. The electron donor source must
persist as long a reductive dechlorination must occur. Second, microorganisms capable of
reductive dechlorination must be present around the DNAPL at levels able to reduce the TCE
or other chlorinated species that dissolve out of the DNAPL.

Given their high oxidation states, tetrachloroethene (PCE) and TCE easily can be reductively
dechlorinated. Methanogens (Cabirol et al., 1998; Fathepure et al., 1987), sulfate reducers
(Gerritse et al., 1996; Loffler et al., 1997), and homoacetogens (Egli et al., 1988; Terzenbach
and Blaut, 1994) reductively dechlorinate PCE and TCE in a co-metabolic process (Bouwer,
1994; Ensley, 1991) using metal-ion-containing tetrapyrrole enzymes or transition-metal
coenzymes, such as vitamin B12 and coenzyme F430 (Gantzer and Wackett, 1991). Co-
metabolic dechlorination is a fortuitous reaction that yields no energy for the
microorganisms; thus, co-metabolic dechlorination does not select for and accumulate
microorganisms capable of dechlorination.

On the contrary, chlororespiring microorganisms use chlorinated compounds (such as
chlorinated ethenes) as electron acceptors in their energy metabolism. Normally,
chlororespiring microorganisms use fermentation products, mainly H,, as their primary
electron donor (Gerritse et al., 1996; Loffler et al., 1997; Chang et al., 2000; He et al., 2005;
Holliger et al., 1997; Maymo-Gatell et al., 1997; Miller et al., 1997; Scholz-Muramatsu et al.,
1995; Smidt et al., 2000; Wild et al., 1996; He et al, 2003). In most cases, the end product of
the dechlorination reactions is cis-DCE, which retains serious toxicity. However, members
of the genus Dehalococcoides, can completely reduce DCE and VC to non-toxic ethane (He
et al., 2003; He et al., 2005; Maymo-Gatell et al., 1997). Laboratory (Cupples et al, 2003;
Duhamel et al, 2002; He et al., 2002) and field studies (Hendrickson et al, 2002; Lendvay et
al, 2003; Major et al, 2002) have demonstrated a link between the presence of
Dehalococcoides and complete dechlorination of TCE to ethene.
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Reductive dechlorination of TCE, DCE, and VC is catalyzed by reductase enzymes, or
RDases. Intense study of RDases in Dehalococcoides is uncovering a high degree of
diversity within and among the strains of Dehalococcoides. Krajmalnik-Brown and co-
workers (Krajmalnik-Brown et al., 2004) designed a degenerate primer pair to amplify nearly
all Dehalococcoides RDase genes. These primers were subsequently used to demonstrate
that Dehalococcoides isolates share identical or highly similar RDase genes, but also possess
unique RDase genes (Holscher et al., 2004). Recent genome analyses of Dehalococcoides
ethenogenes strain 195 and Dehalococcoides sp. strain CBDBI1 revealed the presence of 17
and 34 RDase genes, respectively (Kube et al., 2005; Seshadri et al, 2005).

Of critical importance here is that not all RDases are equally effective for chlororespiration
of DCE or VC. For example, a TCE RDase, designated TceA, was identified in
Dehalococcoides ethenogenes strain 195 (Magnuson et al., 2000). TceA cannot use VC as
an energy-yielding substrate, and the dechlorination of VC is cometabolic and slow; hence,
VC accumulates. The presence of the fce4 gene and similar dechlorination patterns have
been observed for Dehalococcoides sp. strain FL2 (He et al., 2005). On the other hand, the
tceA gene is absent in Dehalococcoides sp. strain GT (Sung et al., 2006) and in
Dehalococcoides sp. strain BAV1 (He et al., 2003); these two Dehalococcoides strains are
able to use cis-DCE and VC as respiratory electron acceptors and cis-DCE is dechlorinated to
ethene without accumulation of VC.

Vapor transport processes also contribute to SZNA, although the characterization of these
processes and the role that they play in source zone mass loss by volatilization and
biodegradation has received less attention in the literature until recently. For example,
Lundegard et al (2006) show that biodegradation is the dominant loss mechanism for
exposed LNAPL source zones at their study site, but also that the rate of biodegradation is
controlled by rates of vapor transport in the subsurface.

The data-driven approach to be demonstrated in this ESTCP project is innovative because it
builds on recommendations in the NRC reports (1994, 2000) and the fundamental
understanding of source zone natural attenuation mechanisms (discussed above), and
translates those into practicable site-specific guidance. Johnson et al. (2006) recently
proposed such guidance and its application is illustrated in Lundegard et al. (2006), Lenski
(2004) and Liu (2004) for petroleum LNAPL-impacted sites. While that work focused on
petroleum hydrocarbons, it is easily generalized to both DNAPL and mixed DNAPL/LNAPL
sites.

The Johnson et al. (2006) SZNA assessment approach includes three basic levels of data
collection and data reduction, referred to as Group I, Group II, and Group III data and
analyses. In brief, Group I measurements provide evidence that SZNA is occurring, Group II
measurements include additional information necessary to estimate the current overall SZNA
rate, and Group III measurements are focused on evaluating the long-term implications of
SZNA for temporal changes in source zone residual composition, source zone groundwater
quality, and vapor migration impacts. Users identify the questions of interest and then collect
the data corresponding to those questions. Sample Group I, Group II, and Group III data
needs are summarized below in Table 1. Johnson et al. (2006) also present data
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reduction/rate calculation methods consistent with the data collection requirements.

Many of the data needs/lines-of-evidence are similar to those appearing in dissolved plume
natural attenuation guidance, with the exception of the assessment of effective vadose zone
diffusion coefficients in Group II (to characterize gas transport processes) and the use of
“bench-scale weathering tests” to provide Group III data. The bench-scale weathering tests
designed by Liu (2004) are designed to provide long-term (decades to centuries) information
about SZNA from short-term (days to months) laboratory-scale tests.

Table 1. Sample SZNA Data Needs (modified from Johnson et al. 2006).

Group I data — Evidence that source zone natural attenuation (SZNA) is occurring.

Data Need

Explanation

Groundwater elevations in groundwater
monitoring wells

Used to determine the hydraulic gradient and the
groundwater flow direction

Dissolved concentrations in groundwater
up- and down-gradient of the source zone

Increases in dissolved concentrations between up-
and down-gradient wells indicate that dissolution is
occurring

Dissolved electron acceptor/donor and
biodegradation product concentrations in
groundwater up- and down-gradient of
the source zone

These provide evidence that biodegradation is
occurring within the source zone. For DNAPL sites
it is particularly important to gain an understanding
of the nature of any electron donors driving
anaerobic dechlorination and their potential
longevity in comparison to the source DNAPL.

Soil gas concentration profiles

Decreasing concentrations in soil gas as one moves
away from the source zone is evidence that loss via
volatilization and vapor transport is occurring,

Respiration, biogenic, and daughter
product soil gas concentration profiles

These provide evidence that biodegradation is
occurring within the source zone

Geochemistry, and daughter product
groundwater concentration profiles and
footprints

Provides evidence that biodegradation is occurring
within the source zone.

Total composition in soil samples and
measurement of composition in
unweathered (“fresh”) NAPL-containing
soils (or free-product)

Changes in the composition in soil relative to the
initial composition could also be evidence of natural
attenuation. The changes would reflect the combined
effect of all loss mechanisms.

Microbial community characterization
using molecular-biological tools

Not typically needed for petroleum hydrocarbons,
but may be necessary at chlorinated solvent sites
because of the variability in extent of reductive
dechlorination achieved by different
microorganisms.

Soil concentrations with time

May not be practicable - long-term monitoring and a
large numbers of samples are necessary to observe
this. If statistically useful data is available it can
help prove natural attenuation.

Dissolved groundwater concentrations
with time.

Where available (i.e. from data mining) this will
help understand the SZNA processes.
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Table 1 - cont. Sample SZNA Data Needs (modified from Johnson et al. 2006).

Group II Data - information needed in addition to the Group I measurements to estimate rates
at which the various source zone natural attenuation processes are occurring

Measured or estimated effective diffusion | Used with the Group I soil gas profiles to estimate
coefficients loss rates by volatilization and biodegradation

Hydraulic conductivity values Used with Group I dissolved concentration and

groundwater elevation data to estimate loss rates by
dissolution and biodegradation in the saturated zone.

Group III Data - information needed to assess the longer-term (future) effects of source zone
natural attenuation on dissolved and residual hydrocarbon concentrations and compositions

Chemical analyses of NAPL composition | These might show a vertical weathering profile. For
in soils at different depths example, for NAPL-impacted soils in the vadose

zone, the soil samples collected closest to ground
surface will likely have the most weathered residuals
and samples closest to the water table will likely
have the least weathered residuals. There may also
be weathering patterns within the saturated zone.
This can also show the nature of available electron
donors in DNAPL, as the oils in used solvents are
frequently important electron donors.

Laboratory leaching tests conducted on To assess how weathering might affect groundwater
these naturally weathered soil samples impacts; headspace analyses on these samples could

also provide information on potential effects and
impacts via vapor-migration pathways.

Short-term (weeks — months) bench-scale | Designed to simulate the effects of hundreds of
accelerated weathering tests years of natural weathering processes (Liu 2004).

These could incorporate laboratory leaching tests to
help assess how long-term weathering might affect
groundwater impacts.

Quantification of limiting biodegradation | Assessment of the extent to which loss processes are
reactants, identification of limiting sustainable.

processes and factors, etc.

Data reduction guidelines are discussed in Johnson et al. (2006). These generally involve: (a)
graphical presentation of Group I results to look for relationships consistent with the
hypothesis that SZNA is occurring, (b) mass balance calculations using Group II
measurements to estimates SZNA rates, and (c¢) time-scaling and extrapolation of Group II1
results to project long-term implications of SZNA.

Technology Maturity: The proposed SZNA assessment approach has been under
development for the past eight years with funding provided by others (primarily Unocal and
Rio Tinto). This approach and results from its initial application have been accepted by the
California Regional Water Quality Control Board (CA RWQCB) at one high-profile site in
California with about 100 LNAPL source zones distributed over 3000 acres. That work is
reported in Lundegard et al. (2006) and Liu (2004). The proposed SZNA approach was also
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d)

partially applied to the one-million gallon jet fuel LNAPL source zone at the former
Williams Air Force Base as reported by Lenski (2004), and at a diesel fuel spill site in New
Zealand (Liu 2004).

To date, the Johnson et al. (2006) SZNA assessment approach has been focused on LNAPL
sites, and therefore, some of the specifics need to be revised for application to DNAPL- and
mixed DNAPL/LNAPL-impacted sites. Given the advanced knowledge of SZNA processes
at DNAPL and mixed DNAPL/LNAPL sites, it is anticipated that most of the existing SZNA
assessment approach will remain intact, but there will be differences in the specific chemical
analyses and data interpretation and reduction guidance, and there may be a need for
application of molecular-biological tools for microbial community characterization. It is also
anticipated that the demonstration sites will show that the relative importance of specific
SZNA processes differs significantly between LNAPL and DNAPL sites.

Technical Approach: The technical approach to be followed in this ESTCP project is
presented below in terms of a series of tasks, with a detailed description of work under each
task.

Task 1 - Identification of demonstration sites and preparation of a Site Selection
Memorandum: Two candidate sites will be identified in this task; it is preferable that one be
a DNAPL-impacted site and the other be either a DNAPL- or mixed DNAPL/LNAPL-
impacted site (to be determined in consultation with ESTCP). Candidate sites must have
reasonably well-defined source zones and existing characterization data sufficient to identify
the depth interval to be studied, geology in the region of interest, depth to groundwater,
groundwater flow direction, composition of source zone contamination, a reasonable
historical record of dissolved groundwater concentrations, and site contacts interested in
involvement with this study. The Site Selection Memorandum will present the project team’s
recommendation for study sites, the features of each, and justification for their selection.

Regulators affiliated with the field sites will be contacted at the beginning of the project to
gain tentative regulatory acceptance/approval. In addition, the project team will contact and
determine how best to interact with ITRC. It is our understanding that currently there is no
ITRC work-group focused on this topic, but that there have been discussions about forming
one.

The following sites are currently under consideration (please note that the order of
presentation does not imply a prioritization):

e Hill Air Force Base (DNAPL & LNAPL/DNAPL mixed) — The OU-1 site is an old fire-
training pit with an LNAPL made up predominately of JP-4 containing chlorinated
solvents. Anaerobic dechlorination appears to have converted virtually all of the
dissolved TCE into cis 1,2-DCE, and a DCE plume extends approximately 5000 ft down
gradient. The LNAPL plume covers approximately 40 acres, historic remedial efforts
have included SVE, bioventing, bioslurping, and treatment trenches. No additional
remediation is planned at this time. This site has almost 20 years of historical data.
Another candidate site at Hill is the Little Mountain site, a fractured bedrock site,
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DNAPL appears to penetrate to a depth of 400 ft and a dissolved TCE plume extends
downgradient about 1200 ft. No active remediation is planned and Hill intends to
propose a natural attenuation remedy.

* Naval Air Station North Island (DNAPL) — There are six DNAPL sites at North Island
which are potential candidates, specifically the shallow contamination above the A silt is
has good potential. This was the site of codisposal of TCE and potassium permanganate
resulting in inadvertent in situ oxidation. Site 9 is also a good candidate, some of the
DNAPL there has been treated using steam injection and at present no additional DNAPL
remediation is contemplated. The site generates a TCE plume that discharges to the
harbor.

* Marine Corps Base, Camp Lejeune (DNAPL) — the project team is familiar with this site
from the field work recently conducted to characterize post-thermal treatment
groundwater impacts. The source is shallow and site support is excellent.

e Patrick AFB (DNAPL) site OT-30. The DNAPL source at this site has been treated using
emulsified oil, iron, and a vegetable oil barrier. This is a highly industrialized area
preventing more intrusive or disruptive remediation. At present there are no plans for
additional remediation.

¢ (Cape Canaveral Air Station (DNAPL) — the Space Launch Complex 15 site DNAPL
source area has been treated using large diameter auger mixing with steam injection
followed by zero valiant iron in guar injection. A smaller less accessible portion of the
DNAPL source area was treated using vegetable oil injection and zero valiant iron
injection. Key performance metrics for the remediation include an objective of more than
80% DNAPL removal and a residual that would naturally attenuate in 60 to 70 years. It
is believe that the 80% removal goal has been achieved but there is still question about
the 60 to 70 year natural attenuation timeframe. The CCAS staff expressed special
interest in this ESTCP project and the potential to help better understand the SZNA
process.

Contact has been made with the DOD RPMs responsible for several of these sites thus far all
are very interested and willing to cooperate.

Task 2 — Initial Extension of the Johnson et al. (2006) SZNA assessment approach to
DNAPL and mixed DNAPL/LNAPL sites: The Johnson et al. (2006) approach primarily
focused on petroleum-impacted LNAPL sites. It needs to be revised for application to
DNAPL and mixed DNAPL/LNAPL sites. Given the advanced knowledge of SZNA
processes at DNAPL and mixed DNAPL/LNAPL sites, it is anticipated that most of the
existing SZNA assessment approach will remain intact, but there will be differences in the
specific chemical analyses and data interpretation and reduction guidance. The initial
revision will be prepared following the Johnson et al. (2006) article as a template, where data
needs and data reduction methods are summarized in tables. Later in the project it will again
be revised as necessary, based on experience from the project.

There are two areas where we anticipate differences from the Johnson et al. (2006) approach.
The first is in the use of microbial degrader-specific analyses as petroleum hydrocarbon
degraders tend to be ubiquitous (and so their presence is not tested for in Johnson et al.
(2006)), but chloroethene/chloroethane degraders are not (and therefore should be tested).
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The second is in the use of bench-scale weathering tests to project long-term groundwater
quality trends at DNAPL-impacted sites. It will be necessary to assess the validity of these
tests for DNAPL sites, as the use of these tests has not been previously studied at DNAPL
sites. Validity will be assessed by comparing bench-scale results with historic trends in
DNAPL source zone groundwater quality at sites with significant historic data.

Task 3 — Preparation of the Demonstration Plan and a site-specific addendum for each
demonstration site: The Demonstration Plan will include a discussion of the overall
demonstration goals, data collection objectives, and possible options for monitoring
installation, data collection, and chemical analyses. This document will be supplemented by
a short addendum prepared specifically for each demonstration site. The addendum will
propose specific sampling locations and frequencies, and methods appropriate for each
demonstration site. Draft documents will be prepared and submitted and then revised based
on ESTCP review comments.

Task 4 — Data mining and SZNA assessment sampling and data analysis for each of the
demonstration sites: Data mining of information from existing documents will be the first
activity for each demonstration site. Next, the sampling plan described in the site-specific
demonstration plan addendum will be executed. It is expected that this will include the use
of existing monitoring networks as well as the installation of multi-level soil gas and
groundwater samplers, and the collection of soil cores. A total of four sampling events are
planned over a period of two years for each site (two events per year per site). The time
between sampling events will be selected to reflect hydrogeologic seasonal changes at each
site.

The data needs are defined in Table 1. Soil gas and groundwater analyses will be conducted
on-site by gas chromatography with DELCD, thermal-conductivity, photo-ionization, and
flame-ionization detectors. Field instruments will be used for dissolved oxygen, ORP,
conductivity, and other standard field parameters for groundwater sampling. Analysis of
water samples for ionic species will be conducted in the lab by ion chromatography. Labile
organic electron donors, such as acetate and lactate, will be measured by high-performance
liquid chromatography (HPLC) as described in He et al. (2002). Chemical oxygen demand
(COD) and dissolved organic carbon (DOC) are aggregate measures of organic electron
donor and can be measured by HACH low-level COD kit and by a Shimadzu TOC analyzer,
respectively.

At the DNAPL and mixed DNAPL/LNAPL sites, the presence of Dehalococcoides can be
assessed from water samples or from aquifer-solid samples. While likely to provide a more
representative sample of the microbial community, aquifer-solid samples are very difficult
and expensive to obtain. Therefore, we will rely on water samples to gain an indication of
whether or not Dehalococcoides are present and if they are a significant part of the
subsurface microbial community. Biomass will be recovered by filtration onto a sterile
membrane filter. The total amount of biomass will be quantified from the surface of the
membrane as total protein measured using the bicinchoninic acid method (Sigma Aldrich).
Overall community structure (especially including Dehalococcoides) and total number of
bacterial cells will be quantified using 16S-rRNA-targeted hybridization probes and real time
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(qQRTm) PCR primers. RNA will be extracted from the biomass using the RNeasy kit
(Qiagen) with modifications to improve lysis (Krajmalnik-Brown et al., 2004).
Dehalococcoides presence in the biofilms will be quantified using the methods and the
Dehalococcoides 16S-targeted probes developed by He et al. (2003). Other targets will be
universal probe/primers for all bacteria and primers targeting RDase genes (Sung et al.,
2006).

The costs and benefits of conducting microcosm studies as a tool to identify factors
controlling the in situ biodegradation kinetics (Rittmann et al., 1994) will be assessed and
performed if deemed of value. These would focus on cores that penetrate through the NAPL
and into the over-lying and under-lying aquifer material, where the most intense microbial
activity is likely to occur. The molecular-biology techniques discussed above would be used
to assay the community for bacteria in general, Dehalococcoides in the case of reductive
dechlorination, or other organisms in the case of a different type of contamination. For an
LNAPL, we would look at methanogens, sulfate reducers, and iron reducers, along with total
bacteria.

For each demonstration site and each sampling event, a data summary report will be prepared
and submitted to ESTCP and the site project manager.

Task 5 — Preparation of the Final Technical Report, Final Guidance Document, and
Cost and Performance Report: These documents will be prepared at the end of the project
in accordance with ESTCP report format guidelines. Draft documents will be prepared and
submitted and then revised based on ESTCP review comments. The final Guidance
Document will be in a format similar to the Johnson et al. (2006) and Lundegard et al. (2006)
reports. Manuscripts will also be prepared from this work for journal publication.

Tools that will enhance technology transfer to remedial project managers (RPM’s) will also
be developed in Task 5. It is expected that these will include pre-formatted spreadsheets and
graphs for any routine SZNA calculations as well as graphics (i.e. conceptual models) that
communicate the key concepts, data collection needs, and data analysis procedures.

Task 6 — Preparation of the Monthly Financial and Quarterly Progress Reports, and
presentations at in-progress review meetings and the annual ESTCP meeting: These
reports and presentations will be prepared and submitted as required by ESTCP.

Task 7 — Conduct one one-half-day workshop focused on SZNA, with emphasis on the
products of this project. These reports and presentations will be prepared and submitted as
required by ESTCP. The timing/location is to be discussed with ESTCP, but would be most
cost-effective if conducted in conjunction with popular conferences (i.e., the annual
SERDP/ESTCP or Battelle conferences).

Methodologies: The data collection and data reduction methodologies will be similar to
those discussed in Lundegard et al. (2006), Johnson et al. (2006), and Liu (2004). Field data
collection generally utilizes conventional sampling approaches, although tools being
developed in other ESTCP-sponsored projects (i.e., flux monitoring tools) and novel
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molecular-biological characterization tools will be employed as appropriate. Data reduction
generally involves the creation of effective graphs and tables, and the use of mass balance
calculations, although user-friendly calculation tools being developed in other ESTCP-
sponsored projects (i.e., flux calculations, dissolution estimates, etc.) will be tested and
incorporated in the SZNA guidance. The time and costs involved with applying the SZNA
approach to the demonstration sites will be tracked and presented in the cost and performance
report.

This project will be successful if the following goals are met: (a) a practicable guide to
assessing SZNA on a site-specific basis is produced, (b) data collection and data reduction
for the demonstration sites effectively illustrates the application of the approach, and (c) the
SZNA assessment conducted for the demonstration sites proves to be valuable for corrective-
action decision-making at those sites.

f) Technical Risks: Technical risks are minimal as initial applications of the SZNA approach to
sites have already occurred (i.e., Johnson et al, 2006 Lundegard et al, 2006, and Lenski
2004), and have been accepted by one regulatory agency. Application of the approach to
DNAPL or mixed DNAPL/LNAPL sites has not yet occurred. The project team is
experienced in field work, they are the developers of the proposed SZNA assessment
approach, and have in-depth expertise in the topic area.

g) Related Efforts: This work leverages eight-years of investment by others in the development
and initial application of this technology as discussed above. It also has great potential to
provide the framework to formally integrate a number of other ongoing and completed
ESTCP- and DoD-sponsored projects, including those involving advanced characterization
tools (i.e. flux monitoring tools), modeling projections (i.e. Chappelle et al. 2003), and user-
friendly spreadsheet-based data analysis tools (i.e., mass discharge calculations).

7. Cost/Benefit of Technology: As discussed above, one end-member of the spectrum of
remediation options is SZNA, as well as being an implicit component of most remediation
schemes (because engineered remediation processes typically do not completely remediate soils).
This project will produce illustrated guidance on how to assess SZNA and answer site-specific
questions of concern typically posed by decision-makers (regulators, project managers, etc.).
This information is needed to place all other remediation options in proper perspective, and
sometimes to define end-points for engineered remediation options. Given that remediation
costs at many sites now exceed $1M, if SZNA is adopted as the corrective action option at just
one DoD site, this project will have returned the investment in it. This approach will be
applicable to all DoD NAPL source zone sites (petroleum and chlorinated hydrocarbons).

8. Technology Transition: The key product from this work will be a guidance document similar
to existing DoD guidance documents focused on the assessment of dissolved plume natural
attenuation. The data collection and data reduction processes will be illustrated through use of
the demonstration sites data. Spreadsheet-based data reduction tools will be included (other
ESTCP-developed tools will be integrated as appropriate). A one-half day educational workshop
focused on this topic is budgeted. The timing/location is to be discussed with ESTCP, but would
be most cost-effective if conducted in conjunction with popular conferences (i.e., the annual
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SERDP/ESTCP or Battelle conferences).

9. Schedule of Milestones: The proposed project schedule and deliverables are presented in
Table 2 below. This schedule assumes a March 2007 funding date.

Table 2. Schedule of Activities and Deliverables.

2007 2008 2009

Tasks Ql 1 Q2 1 Q3[04 ]0Q11Q2,0Q3[0Q4[0Q110Q2,Q3]|04

Task 1 - Identification of
demonstration sites and X | D1
preparation of a Site

Selection Memorandum

Task 2 — Initial Extension of
the Johnson et al. (2006)

SZNA assessment approach X | D2
to DNAPL and mixed
DNAPL/LNAPL sites

Task 3 — Preparation of the
Demonstration Plan and a X | D3 | D4
site-specific addendum for D5
each demonstration site

Task 4 — Data mining and S1 | S1 S1
SZNA assessment sampling S2 S2 S2
and data analysis for each of S1 S1
the demonstration sites S2 S2

Task S — Preparation of the
Final Technical, Final X | X | D6 | D7
Guidance, and Cost and D8
Performance Reports

Task 6 — Preparation of the
Monthly Financial and
Quarterly Progress Reports, X1 X[ X[ X | X | X[ X | X]|X]|X
and presentations at in-
progress review meetings

Task 7 — Conduct one one-
half-day workshop focused D9
on SZNA

X — active work in task; DI — Site Selection Memorandum submitted; D2 — revision to Johnson et al
(2006) SZNA approach complete; D3 — draft Demonstration Plan submitted; D4 — final Demonstration
Plan submitted; D5 — site-specific Demonstration Plan addendum submitted for each demonstration site;
S1, §2 — Demonstration Site I and 2 activities; D6 — draft Final Technical Report, Final Guidance
Document, and Final Cost and Performance Report; D7 — Finalized reports from D6, D8 — Final Debrief
to be conducted via teleconference at the end of the project; D9 — one-half day SZNA workshop
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10. Performers: Table 3 identifies the project team members and their primary responsibilities.
Brief bio-sketches of the lead project team and support team members are also provided below.
All have recognized expertise in SZNA issues, and all have practical experience in dealing with
NAPL sites, regulators, site owners, and project managers. Some have extensive ESTCP
experience, including Dr. Hinchee and Dr. Johnson, who is a former recipient of the ESTCP
Project of the Year award. One-page resumes are provided in the appendix for the four project
lead team members.

Table 3. Summary of Project Team Members and their Responsibilities.

Personnel | Organization | Responsibilities

Lead Project Team Members

Paul C. Johnson, Ph.D. Arizona State University Overall project lead

Bruce Rittmann, Ph.D. Arizona State University Technical lead on
biodegradation-related issues

Robert Hinchee, Ph.D. IST Technical oversight and lead
on demonstration site
selection

Paul Lundegard, Ph.D. Lundegard and Associates Technical oversight and lead

on demonstration site
monitoring installations

Support Project Team Members

Rosa Krajmalnik-Brown, Arizona State University Expert on microbial

Ph.D. community characterization
Paul Dahlen, Ph.D. Arizona State University Field work expert

Graduate Student - TBD Arizona State University Field work, data synthesis,

sample collection and analysis

Dr. Paul C. Johnson is a Professor in the Department of Civil and Environmental Engineering
and is also the Executive Dean of the Ira A. Fulton School of Engineering at Arizona State
University (ASU). Prior to that he was a Senior Research Engineer at the Shell Oil/Shell
Chemical Westhollow Technology Center in Houston, TX. His teaching, research, and other
professional activities focus on the application of contaminant fate and transport fundamentals to
subsurface and remediation problems. His current research projects focus on source zone natural
attenuation, thermally-enhanced remediation, MTBE biodegradation, and vapor migration to
enclosed spaces. He is the editor-in-chief of the National Ground Water Association’s journal
Ground Water Monitoring and Remediation. He was also the recipient of ESTCP’s Project of
the Year award.

Dr. Bruce Rittmann is the Director of the Center for Environmental Biotechnology, which is part
of the Biodesign Institute at Arizona State University (ASU), Tempe, Arizona. He also is a
professor of Civil and Environmental Engineering at ASU. Dr. Rittmann is a member of the
National Academy of Engineering and a Fellow of the American Association for the
Advancement of Sciences. He also has been the President of the Association of Environmental
Engineering and Science Professors, the Vice-Chair of the Water Science and Technology Board
of the National Research Council (NRC), and a member of the E.P.A. Science Advisory Board
(SAB). Dr. Rittmann chaired the NRC committees that published In Situ Bioremediation: When

Technical Proposal - 14






Does It Work? and Natural Attenuation for Groundwater Remediation, and he was the 2004
Distinguished Lecturer for the Association of Environmental Engineering and Science Professors
(AEESP). Dr. Rittmann was awarded the first (1994) Clarke Prize for Outstanding
Achievements in Water Science and Technology from the National Water Research Institute. He
previously won the Walter Huber Research Prize from the ASCE, the University Scholar Award
from the University of Illinois, and the Presidential Young Investigator award from the National
Science Foundation. Dr. Rittmann is on the List of Most Highly Cited Researchers of the
Institute for Scientific Information (ISI). Together with Dr. Perry McCarty, Dr. Rittmann
authored the textbook Environmental Biotechnology: Principles and Applications (McGraw-Hill
Book Co.), which was released in 2001 and is translated into Spanish, Chinese, Korean, and
Japanese.

Dr. Robert Hinchee is a recognized expert in remediation technology. Over his 20+ year
environmental career, he has developed and applied new technologies, including in situ
bioremediation, bioslurping, soil gas surveying, soil venting, air sparging, and TCE
bioremediation at more than 1,000 sites throughout Europe and the United States. He has also
designed and/or evaluated hundreds of water, sediment, and soil treatment systems. As well, he
was responsible for the design and implementation of field demonstration in sifu processes such
as anerobic dechlorination, forced-air soil venting, landfarming, enhanced bioreclamation,
biopiles, and in-place stabilization systems. He currently serves on the Strategic Environmental
Research and Development Program (SERDP) technical advisory committee for DNAPL
remediation. Dr. Hinchee organized and chaired the International Symposia on In Situ and On-
Site Bioreclamation, in San Diego (1991, 1993, and 1995), the symposium on Chlorinated and
Recalcitrant Compounds, in Monterey (1996) and the Symposium on Contaminated Sediments,
in Venice (2001 and 2003) and is the founding editor of Bioremediation Journal. In addition to
technical work, Dr. Hinchee has testified to the U.S. Congress and served as an expert witness in
a variety of cases, including before the United Nations.

Dr. Paul Lundegard is now an independent consultant, having recently left Unocal Co. after 20
years of service as an internal technical consultant for a wide range of environmental problems
dealing with site characterization, risk assessment, and remediation. He has specific expertise in site
characterization, natural attenuation, remediation process evaluation, soil gas transport processes,
and forensic geochemistry. He is a co-author of the Johnson et al. (2006) approach to assessing
SZNA that is the basis for this proposal.

Dr. Rosa Krajmalnik-Brown is a post-doctoral associate in the Center for Environmental
Biotechnology. Dr. Krajmalnik-Brown completed the Ph.D. degree in Environmental
Engineering at Georgia Institute of Technology, working with Dr. Frank Loffler on
Dehalococcoides and their reductase genes. Her work established the bases for detecting
Dehalococcoide according to the presence of the microorganism’s 16S rRNA and their reductive
dehalogenase genes. The latter form the technical basis for two patent applications. Her work
also contributed in a significant way to the development of a Dehalococcoides bioaugmentation
product now marketed by Regenesis.

Dr. Paul Dahlen is a post-doctoral research associate working with Dr. Johnson at Arizona State
University. He has previously been an environmental consultant and has worked as an
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environmental staff member for a mining company. Dr. Dahlen has extensive field sampling and
chemical analysis expertise, and has been the lead for field logistics on two other ESTCP
projects.

11. ESTCP Review Comments: All ESTCP review comments have been addressed in this
proposal, specifically in section 6d (presentation of demonstration effort in terms of tasks) and

section 9 (schedule of milestones and deliverables by task and reflecting a March 2007 start
date).
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if 1 am way off base.............
General Comments:

1) The report does not list Pl as a potential site. What makes us think
it is? Other than Paul asking for a contact for logistics for his site

2) In the potential site descriptions it sounds as if being a site with
no future action anticipated is a plus for Paul. 1 could not put us in
that category. We have not even started the FS. An action will likely
still be taken, and | would hate to see it delayed due to waiting on
data collection efforts to end.

3) However, it depends on the timing of data collection. The schedule
in this plan appears to be ending by 4th gtr 2009, which would likely be
fine, since it is doubtful an action could be taken before then. But it
already looks as if this schedule is behind, maybe even off by a year or
something? Was it delayed due to funding issues?

4) Additionally, as recent as this year the Navy was about to propose a
removal action because funds became available. That did not come to
fruition, but is there a possibility the Navy would make a similar
proposal if funds were to come available again?

5) The EZVI remediation technology was to expedite the DNAPL source
remediation and groundwater cleanup. The EZVI degrades the contaminant
abiotically as well as biologically. However, it is not clear how the

effects and contributions of DNAPL degradation by the EZVI will be
determined or evaluated with respect to the proposed SZNA
demonstrations. It seems the EZVI application may be too recent to look
at SZ"NA" per se, if it is still being impacted by the EZVI. Or is that
factored into the calculations? Looking at rates now while still

potentially impacted by EZVI and change in rates over time as the EZVI
continues to lessen? | need to go back to my Greek lessons.

6) While I am sure this will result in great benefits to others in the

long run, I am not sure what will be gained for us from implementing
this demonstration Source Zone Natural Attenuation (SZNA) proposed for
the next two years. It may not be intended to benefit us at all for

now, but | am not sure what the Navy is intending with this one. With
regards to progress at Site 45, it seems that sufficient data has been
collected to date including the EZVI, PFM, stable isotope, etc., to

begin to evaluate remedial alternatives for Site 45. There are now cVOC
Decision Analysis tools and Biobalance tools which may be useful in
determining whether an enhanced natural attenuation remedy is viable for
Site 45. If we are not planning on waiting for the results to impact

our decisions on remedy selection, then I might be less opposed to this,
again, depending on the timing of its implementation and expectations
for a "steady state" vs potential additional remedy implementation.

7) Since obviously I do not have the answer to a lot of questions, | am
totally open to discussing this if need be. Otherwise, | am assuming we
are not on the list yet and will file this as a tool that may be useful

to us at a point later in the process once they have implemented this
study at another site and are willing to share the results with us.

Thanks,
Lila



"Cook, Charles

CIV NAVFAC SE"

<charles.cook2@n To

avy.mil> "Cook, Charles CIV NAVFAC SE"
<charles.cook2@navy.mil>,

07/09/2008 10:53 "Sanford, Art F CIV NAVFAC SE"

AM <art.sanford@navy.mil>, Lila
Koroma-Llamas/R4/USEPA/US@EPA,
<mark.sladic@ttnus.com>,
<timothy.j.harrington@usmc.mil>,
<mmcrae@TechLawlnc.com>,
<AmickMS@dhec.sc.gov=>,
<darrel.pittman@usmc.mil>,
<Kelly.Taylor2@ch2m.com>,
<barkerjs@dhec.sc.gov=>

cc

Subject
FW: Organizing site visit for
Parris Island

Team
This is the proposal for the research being conducted by ASU.

V/R
Charles Cook

----- Original Message-----

From: Paul Dahlen [mailto:Paul.Dahlen@asu.edu]
Sent: Monday, June 30, 2008 16:41

To: Cook, Charles CIV NAVFAC SE

Cc: darrel.pittman@usmc.mil

Subject: RE: Organizing site visit for Parris Island

Charles,

Thank you for the contact information. Attached is the proposal which
describes our project. While its' description is non-site-specific and

a few of the details have changed in the development, it should provide
a pretty good idea of our work.

Paul

----- Original Message-----

From: Cook, Charles CIV NAVFAC SE [mailto:charles.cook2@navy.mil]
Sent: Monday, June 30, 2008 1:27 PM

To: Paul Dahlen

Cc: darrel.pittman@usmc.mil; Singletary, Michael A CIV NAVFAC SE
Subject: RE: Organizing site visit for Parris Island

PAUL


mailto:Paul.Dahlen@asu.edu
mailto:charles.cook2@navy.mil

DR HEBER PITMAN PHD

His email

Darrel Heber Pittman, Ph.D.

Natural Resources & Environmental Affairs Marine Corps Recruit Depot
pP.O.

Box 5028 Parris Island, SC 29905-0028

email: darrel.pittman@usmc.mil

email: dpittman@www.denix.osd.mil

Phone (843) 228-3615

Fax (843) 228-2616

IF YOU COULD ALSO PROVIDE SOME INFORMATION PROJECT DURATION, PROPOSED
ACTIVITIES , SITE DISPOSAL REQUIREMENTS

v/t
Charles Cook
904 542 6409

----- Original Message-----

From: Paul Dahlen [mailto:Paul.Dahlen@asu.edu]
Sent: Monday, June 30, 2008 15:13

To: Cook, Charles CIV NAVFAC SE

Subject: RE: Organizing site visit for Parris Island

Charles,

Mike Singletary indicated you could provide me with a Parris Island base
contact to help me with logistical issues associated with our work in
assessing the natural attenuation of the DNAPL source. | have provided
my contact information below. | appreciate your help in this matter.

Regards, Paul Dahlen

Paul Dahlen

Arizona State University Civil Engineering
1711 S. Rural Rd.

ECG-252

Tempe, AZ 85287

480-965-0055

480-965-0557 (fax)
paul.dahlen@asu.edu

————— Original Message-----

From: Singletary, Michael A CIV NAVFAC SE
[mailto:michael.a.singletary@navy.mil]

Sent: Thursday, June 26, 2008 10:28 AM

To: Cook, Charles CIV NAVFAC SE

Cc: Paul Dahlen

Subject: FW: Organizing site visit for Parris Island

Charles,

Can you provide Paul Dahlen of Arizona State with a base contact to help


mailto:Paul.Dahlen@asu.edu
mailto:michael.a.singletary@navy.mil

with logistics for the field work associated with this ESTCP project?

This project is to evaluate natural attenuation of the DNAPL source area
near the site of the current GeoSyntec EZVI demonstration. Let me know
if you have any questions.

Mike

----- Original Message-----

From: Paul Dahlen [mailto:Paul.Dahlen@asu.edu]
Sent: Thursday, June 26, 2008 12:22

To: Singletary, Michael A CIV NAVFAC SE
Subject: Organizing site visit for Parris Island

Mike,

I am currently writing the site specific Demonstration Plan for Parris
Island, and | am slowly organizing our initial site visit. Our typical
protocol is to pack up our lab equipment, ship it to the site, and
establish our base of operations/field lab in the back of a U-Haul type
truck. Is there a base contact that will be overseeing our activities

and can provide some logistical support? Some of my questions include:

If necessary, how to obtain base passes?

Base protocol for managing waste water?

Who can receive shipment of equipment and the shipping address?
Can the U-Haul be left on site overnight? If so, would it be reasonably
secure?

The availability of 120V AC power.

Base requirements for onsite workers and subcontractors.

Emergency procedures and emergency contact for base (for HASP).
Etc.

When complete, | will provide a copy of the Site Specific Demo Plan for
review.

Thanks, Paul
(See attached file: SZNA_Proposal_brief.pdf)
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