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Cliff Sands Air Force Center for Engineering and 210.536.2433)
the Environment (AFCEE)
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Tom I-oleseM 404.237.3982

Steven Herrera e2M 916.852.7792

Denise Cooper e2 M 901.774.3681
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David Nelson CI-12M [ll 678.530.4250

Mike Perlmutter C112M Hill 678.530.4271

Peter Lawson CH2M Hill 530.229.3383)

John Miller Noblis Systems 703.610.2560

Previous Meeting Minutes andAction items

The BRAC Cleanup Team (BCT) approved and signed the minutes from the 14 June 2007
meeting. The team welcomed Mr. Woods on board as the new TDEC representative.

Al: Continue including Mr. Spann in the distribution of data/information as he will
continue to be involved with the project for several months.
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Source Areas Remedial Action (SA RAI

IVr. I-milmes provided an update on the SA AThe i'Iiuviai Soil V-apor Extraction tSVE) syvstem
start LUP occurredl on 23 July. e',M collected vapor samnples after the system start up and made
photo-ionization detector (PID) measurements for SVE wiells and effluent daily.

Initially, the systemn had problems with one ef the blowers sliuttintt, off. The total systemi airflow
was restricted because of systemn adjustmlenIIts made to equalize the flow from each individual
well. e2M increased the total air flow and miade other adjustments to correct the problem. The
air flow rates from individual wells ranged from 80 to 1 20 cubic feet minute (cfin). The system
operated until I August when air samples collected from the -effluent indicated the two granular
activated carbon (GAQS filters had reached operational capacity.

Since the LID does not measure 1,1,2,2-Tetrachloroethane (P)CA) very well and thus the mass
could not be accurately estimated, e2M turned off the system while emissions were well below
the permit limits in order to replace the GAC. The BCT was notified of the system shuLt-down by
email with an attached memo. Mr. H-olmes anticipates e 2M will replace the Filter on 9 August and
then re-start the systemn.

According to Mr. 1-errera, the initial mass of VOCs was removed at system start up which used
the available system capacity. Mr. Holmes reported that VOC levels in the influent decreased an
order of magnitude during the week of operation. Mr. Perlmutter interjected that the Source
Areas Remedial Desilg (RI)) indicated the need Ifor the GAC filters for the initial \VOC mass.
The design then indicated discontinuing use of"The filters after system s~art up when the team was
confiderit of the PID measurements and that VOC levels in the treatment system effluent are
below the emission levels allowed in the air permit issued by the Memphis/Shelby County
Health Department.

Mr. Dobbs asked if the filters will continue to quickly reach operational capacity and if e2Nl is
prepared for the next Filter replacement. Mr. Holmes indicated that with the VOC levels
nmeasured pust prior to shut oft, the filters will not reach operationa-l capacity as fast. Mr. Tw-ney
said that e M has made arrangements with the filter supplier to have another filter available in
any case.

Based on the PID measurements, the VOC levels in the treatment system effluent are well below
the air permit emission levels. PID samples collected at the perimeter of the treatment compound
did not indicate measurable levels of VOCs.

Mr. Holmes reported that e 2M collected soil samples from the top, middle, and bottom of the
vadose zone during the installation of the SVE wells and vapor monitoring points and analyzed
them for VOCs. Using the soil sample results, e2M calculated that the CVOC mass within the
radius of influence for the SVE wells was approximately 900 pounds of VOCs per year. This
assumes the SVE wells have an 80-foot radius of influence and uses an average of all the soil
sample VOC concentrations, not just the samples exceeding the remedial goals. Mr. Holmes
reported that the total VOC mass extracted during the week of operation was approximately 360
pounds, and that the PID readings and estimated CVOC mass decreased each day of operation.

Mr. Holmes presented results from the groundwater baseline sampling conducted in May 2007
and compared them to results from the sampling event in November 2005. Mr. Ballard remarked
that results from wells installed under the Source Areas had been declining but are now
rebounding. Mr. Holmes opined that the ZVI injected in 2004 has been depleted while
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contarmnaton continues to move into the luvial auqti fr M~r. Lawson asked about the wr-or
levels in that area. Mr. Holmes reported that water levels haive decreased due to lack of riiinfall.
Mir. Holmes reported that goroundwater sample results from 'I AlI indicate that ZVI injectl'Ius May
not be necessary in one of the identified areas. In the other Treatment Areas, the
Loess/iroundwater RAWP will call for additional mronitoring wells to further deftine: the area
where conu mination levels meet/exceed I.000 paris per billion (ppb) and. therefore. req'iire ZVL
treatment. iMr. HolImes reported that MWlI35 in Treatment Area (TA) 2 was determined it) be
damaged and could not be sampled. The well was abandoned.

As reported in the June BCT, ec2M, encountered some crushed drums containing a thick black
Substance as well as empty drums dur ing installation of the SVE wells and conveyance piping in
TA3 under the soilI pile removed prior to construction. Mr. Holmes reported that sample results
indicated the black substance to be primarily heavy hydrocarbons.

When asked what analysis had c 2M ordered for the sample of the black substance from the
drums. Mr. Turney reported that e 2M order a complete TCLIFAL analysis. Mr. Ballard requested
the sampling results. e M removed the drums and the affected soil fromt the SVE well location
and the conveyance pipe trench only. placed the waste materials and soil in a roll-off container,
and collected samples for waste characterization. e2M is awaiting the soil sample analytical
results for waste disposal.

Mr. Holmes said that removal of the remaining materials will be incorporated into the excavation
work scheduled for the Loess/Oroundwater portion of the SA RA, for which e2 I is preparing the

*R.AWP. e2M will define the excavation limits duringy the Loess/Groundwvater PA field work. Mr.
Holmes indicated the materials were not identified during earlier magnetic and other geophysical-
surveys because it was uinder the soil pile that has since been removed in preparation for the
Pluvial SVE RA field work.

Al: e2M to provide the B3CT with sample results from the materials encountered during
installation of the SVE well and conveyance piping.

Loess/Groundwater Remedial Action Work Plan (RAWP)

Mr. Holmes indicated that e2M received EPA and TDEC comments on the Rev. 0 RAWP and
provided the responses to comments. One issue will be resolved with the addition of an appendix
to the RAWP and all other comments are resolved. e2M is awaiting statistical data in order to
complete the RAWP.

Mr. Ballard indicated that the RAWP should include a note regarding the additional excavation.
Mr. Holmes responded that since the RAWP is scheduled for BCT submittal on 25 August, he
had intended to present an addendum later after discussions with AFCEE and DDC regarding an
additional geophysical survey of the area.

Dunn Field Land Use Control Implementation Plan (LUCIP)

Mr. Nelson reported that CH2M Hill has finished the LUCIP, but is still working the protocol.
He plans to submit the LUCIP and protocol to Mr. Rick Wirsing of the Department of Army by
30 August.

Al: Mr. Nelson is to notify Mr. John Deeack and Mr. Rick Winsing of the upcoming
LUCIP and protocol and to indicate that their review shall be within the timeframe allowed
in the Federal Facilities Agreement.
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2-1Ounrter JLi'I Report

Mr. I lolm es indicated that he distributed figlUres and trends to tht: internal team prior to the BCT
meeting, and. Will distribute the LTM Repon to the PCT next week. Hie renDotted that M W203
throigoh 'v 2I9 have been installed arid sampled. i he sampling data Success ful ly deli riate the
pliwnes. and Mr. I lolmes Presented figures showving the plumnes.

Based on TFetrachloroethene (P1CE) concentrations in MIW-64. MlW-217 anid PvIW-2 I18, the Bldg
3160 plume is a downgradient extension of the Target Treatment Area (ETA) 2 plume.

Mr. Sparm asked about sampling results for the monitoring Well tIP gradient o"TFIAl. Mr.
Holmes indicated that MW-21 9 contained PCE at 16 ppb. HeI pointed out the two plumelets at
MW-52 and MW-25A in the golf course area that the team has previously discussed and noted
they contained low levels of PCE. less than 11 Ippb. HeI reported that at this time there is no plan
to further investigate or treat these two areas.

Sample results from the newly installed MW-21 6, tip gradient of MW-97 and west of Building
690, indicated it is clean.

The team then discussed the geology of the area with respect to the clay unit separating the
fluvial from the intermediate aquifer based on data obtained durin2 installation of the new wells.

Mr. Holmes indicated e 2M is still developing, a plan to address the west-central plume including
MWA-39 and MW-39A.

fli~vcellaneous

Environmental Indicator Status

Mr. Ballard spoke with the staff responsible for Environmental Indicator (El) regarding what
constitutes "plume controlled" for use in the EPA's database. He reported that "plume
controlled" means that the team knows the plume boundary and that the plume is stable. Mr.
Ballard indicated that the remedy does not have to be in place to change the database to "plume
controlled," but that he must have information that plume migration is under control.

Mr. Holmes asked what must be shown to confirm the plume boundary and that it is stable. Mr.
Ballard responded that the team must show that there is no vertical migration. Mr. Dobbs asked
the team what actions are needed to provide Mr. Ballard with the necessary data. Mr. Holmes
responded that the Intermediate Aquifer Study should be sufficient.

Wabash Avenue Investization

Mr. Ballard reported that a local resident filed a complaint with EPA regarding lack of
communication of results obtained from the installation and sampling of monitoring wells as pant
of the Wabash Avenue Investigation conducted by EPA and TDEC. The resident had received a
fact sheet distributed as part of the investigation that stated the information would be
forthcoming, but she has received none.

Mr. Woods has contacted the EPA's project manager to obtain the resident's address. Mr. Woods
and Mr. Ballard agreed that EPA and TDEC will resolve the complaint and that it is not an issue
for the DLEA and DDC to resolve.
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Mr. Woods reported' that~ the _EPA projecti manager arndi tx c onvictctor oitsributed I f(Ut shlL.~ m
the neighbors ~%herc work wiis to occur. Mit. Dobbs indicated he had nut seen the Final fact het
I-e ask~ed if dat:i were iax ilatie to be provided

Mr. Woods indicated contractors recently installed groundwater rnonirorins wells and collected
groundxxarer samrpics as p)art of' the Cintas Sire Groundw~tier Investigation being conductedhvy
EPA Ulnd DE He-I anittipates receiving the sample results, within the riexi 30 days. Mr. I thles
asked if the coinracrors measured the groundwater levels. Mr. Woods responded that they !di
measure water levels and that he anticipates the sample package will contain the reuts lr.
Woods also reported that the driller encountered the confaining unit clay in all the wells.

lDunn Field FOST 4 Propertv

e2M has abandoned the wells located on the Dunn Field FOST 4 property. Mr. IHolmes
distributed the groundwater sampling results for MW49, the existing well sampled prior to
abandonment. I-lec reported that sampling results indicated P3CE levels below the reporting limit
as in 1 998. e2M/ installed the replacement for MW36 in the intermediate aquifer in the siltier
sands that they encountered. e2 M installed the replacement without problem.

e2M will sample the new monitoring wells for VOCs during the next round of sampling and will
sample the replacement well for MW36 as part of the Dunn Field Long Term Monitoring (LTMI)
program.

Mr. Flolmes reported that he received guidance from Mr. Dobbs and Mr. John DeBack regarding
the new Dunn Field gate and road. e 2M's subcontractors will install the gate and road in August.0

Revised Proposed Plan

Mr. Holmes reported that on Monday he received EPA's commients on the Rev. 0 Dunn Field
Revised Proposed Plan. He has briefly reviewed the comments and said they were
straightforward. He is working the responses to comments. Mr. Ballard offered to host a
conference call with Ms. Martha Brock, EPA general counsel, if Mr. Holmes has anly issues to
resolve based on her comments. Mr. Woods indicated that TDEC has no comments on the
document and that he will provide a letter to Mr. Dobbs stating such.

Al: Mr. Woods to provide Mr. Dobbs with a letter stating that TDEC has no comments on
the Dunn Field Revised Proposed Plan.

Dunn Field Record of Decision (ROD) Amendment

Mr. Holmes reported that e 2M distributed the Rev. 0 Dunn Field ROD Amendment to the BCT
on 23 July for 60-day review. Comments are due 21 September.

Five-Year Review

Mr. Holmes reported that e 2M distributed the Rev. 0 Five-Year Review to the BCT on 30 July
for 60-day review. Comments are due 28 September.

Off Depot Groundwater

Confining Unit Discussion

Mr. Lawson spoke with the University of Memphis Groundwater Institute regarding water level
data for the Depot area. They have the data, and Dr. Brian Waldron will provide it upon his
return from vacation. Mr. Lawson requested the team's approval to provide the Groundwater
Institute with the Intermediate Aquifer Study results and, on behalf of Dr. Waldron, also
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requeSted tlie teamis appro- ii to allow sonie Vn;vcrsiuy of Memphis students to obserk C di
iiistallation of the intermediate Aquifer Study wells. Th:le BCT agreed to both requests.

M,/r. Nelson indicated that Cf 12MI 1-ill ha~s still not received the data that 'IDEC requeste!d from
Memphis Light Gas and Water (MLGW). Mr. Spann reminded the team that hie complied with
ivILGW's direction to request the data via letter. M~r. Nelson said he would speak with Mir Fred
Van H-ofT again to obtain the data.

Al: CFI2M Hill will communicate with the Groundwater Institute and with MLG,(W to
obtain the necessary data.

Off-Dc rwg Groundwater Remnedial Design (RI))

Mr. Perlmutter presented the most recent results of the Enhanced Reductive Dechlorination
(ERD) Microcosm Study. As presented at the June BCT meeting, degradation of daughter
products, such as trans-l1,2-Dichloroetherne (DCE), in some of the microcosms was proceed ing,
slowly.

SiREM recently raised the pH- to slightly alkaline conditions and made sure there was sufficient
Lactate to sustain adequately reducing conditions, Increasing the pH resulted in faster trans-l, 2-
DCE degradation rates in the lactate and WBC-2 microcosms.

In the EOS with VWBC-2 microcosms, all three bottles reacted differently. Bottle 18 appeared to
have a problem with viability of the microbes after the first 3 months, so CH2M Hill deleted it
from the data set. Bottle 17 had good results early on: however, after SiREM spiked it, the TCE
levels decreased but the PCA did not respond well and cis-DCE wvas not reduced. Bottle 16 had
better results with a rather rapid TCE decrease and a slightly slower PCA decrease. Cis-DCE is
declining, albeit, slowly and trans-I ,2-DCE is accumulating.

Mr. Perlmutter reported that CH2M Hill and SiREM are concerned about the effectiveness of
EOS as a long--term carbon source for WBC2. Si REM is conducting a microbial analysis on the
microcosms to provide additional data for consideration in reviewing the overall results.

According to Mr. Perlmutter, the format of the Off-Depot Groundwater RD and the methods
used to implement the remedy will remain the same. However, CH2M Hill is reviewing different
carbon sources such as Hydrogen Reducing Compound (HRC) or HIRC-Advanced (H-RC-A). In
SiREM's laboratory, VWBC-2 has responded favorably to HRC during previous experiments.
HRC-A is currently being marketed by Regenesis as a long-term carbon source that can be a
substitute for EOS. CH2M H-ill is also considering the use of high fructose corn syrup (HFCS).

Mr. Perimutter indicated that CH2M Hill believes that if HRC is effective then HRCA will also
be effective. Mr. Ballard and Mr. Miller asked if CH42M Hill will test the H4RC or HRCA as part
of the Microcosm Study. Mr. Perlmutter indicated that CH2M H-ill did not feel it was necessary
due to the existing data that indicate HRC is effective.

Mr. Perlmutter then presented comparisons of several injection designs that included the number
of injections, the number of injection trailers, the capital costs and the annual costs. Lactate at all
four transects is much more expensive than Lactate at Transect I and EOS at Transects 2, 3 and
4. The cost of Lactate at Transect 1 and HRCA at Transects 2, 3 and 4 is almost half of Lactate
at all four transects.

The Injection Study will enable CI-2M Hill to evaluate other cost impacts such as number of
people needed to staff the injection trailers. Currently, the injection staff cost assumes two people
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peI tra:ilIer. (A 12M1 I lii !Xvi I i decterahilL if oI" pIi PCIson1 cart staff ec rie.N: Tunicy 21aimd
e2N'l's concern about one person working- alone with a mechanized unit. lie also indicated that

theMai Intalatin iJection tra~ier requires two~C people to properi: operaite
Mr. Perlmutter rioted tile Substrate selection and its associated injection t'raociticv is thle key
impact to the remedial costs. Cf 12 NI H ill is eval uatin rig hether high fructosec corn syrTUP (1HFlCS)
may be a cost-I ftecti vc a ernmtiye, to Lactate. ii 11-CS is cited i r the k F) and ;t costs aboult hall'foE
what lactate costs, at present.

Lactate is very Soluble and will require almost constant injections to maintain suifliCient levels to
create the necessary conditions. HFCS injections would be about every three months. EOS will
last the longest. Other carbon sources such as whey and elthanol could also be considered. M\/r.
Spann suggested that CH-2M Hill also consider substrate combinations to include a soluble
substance with a slow release substance.

Mr. Perlmutter reported that CH-2M Hill is proceeding with thle biorene-diation concept in the
Off-Depot Groundwater RD. Trhe existing trailer systemn will work with whatever substrate is
selected. The RD indicates that the substrate wNill be mixed with water and WBC2 via an inline
mixer.

Mr. Ballard voiced concern that after completing the Microcosm Study and touting Lactate and
EGS as effective carbon source substrates, CN2M Hill does not want to use Lactate because it is
too expensive and EGS is not effectively reducing the daughter products. And now Cl-12M Hill is
discussing the use of another substrate without testing. He suggested starting the Off-Depot
Groundwater Remedial Action with Lactate and EOS, as previously discussed.

Mr. Perlmutter suggeste~d that the RD documents continue using the generic term "Substrate"
since the remtedy will not be implemented until next year and, during the interim, initiate a study
of HIRCA. Mr. Miller supported that idea of conducting a pilot study of HRCA before spending
several million dollars to implement a remedy that may not be as effective in the field as in the
laboratory.

Mr. Holmes suggested that the team resolve the question of which substrate to use before
completing the Dunn Field ROD Amendment and the Revised Proposed Plan. He feels an
additional review of carbon source substrates is necessary to develop the most cost-effective
remedy.

Mr. Perlmutter asked if the Injection Study should become an H-RCA pilot study. Mr. Holmes
indicated it depends upon the scope of the Injection Study.

Mr. Dobbs asked if the team felt there was enough information about the plume in order to make
decisions regarding the Remedial Action injection locations. Mr. Lawson indicated that the team
information about the leading edge of the plume was not necessary before treating the areas of
higher concentrations.

In response to Mr. Spann's question, Mr. Perlmutter indicated that Injection Study included a
couple of monitoring wells and a few injection wells. He suggested conducting the Injection
Study in the Early Implementation of Selected Remedy area (south of the M[LGW substation on
E. Person Rd.) as monitoring wells are already in place there.
The BCT agreed that CH2M Hill shall expand the Microcosm Study to include HFCS and
HRCA. CI-2M[ Hill shall also review the Injection Study objectives as it may become a pilot
study of the alternative carbon source substrates.

7
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Mr. BallIard indicated that EPA v.111I re. icy. he 90% Off-Depui Giuundv% ater R') rcccixcd oa E0
.Julv and wvilI aSSUmeI that the documenit cycle will move forward because the lwte are there to use
Lac~atc and FOS ais the substrates Iffti- e I-,I I'as nc .r identified a new substrawl- ;1w the timelc to
implement the RA, then Mr. Ballard can acesep star ting with Lactate and then zimending the Off-
Depot kGroundwater RAWP with the a:(-rnurive substrate.

H-I re nilnded the reamt the 1;tr-eel dates to fi!a ii-z trd RD aknd to jot picerr en thr: RA! she ul U b met
as there is an effective treatment to star t the RA. I fthe questions raised at the meeting can be
resolved prior to distribution of the Rev. 0 K~AWP. then that document can identify the carbon
source substrate. The BCT has started the RD review, anti Mr. Ballard feels they should cont11inu
with that review process.

Al: CI-2M Hill will review otber suhstrates and include them in the ERD Microcosm
Study.

Al: ClUM Hill will distribute the latest ERI) Microcosm Study data (the graphs) for use in
the BCT' review of the 90'Y Off-Depot Groundwater RI).

Groundwater Modeliag

Mr. Lawson presented results from the latest groundwater modeling effort. 1-I indicated that the
revised groundwater modeling simulations were performed to support the on-going- Oft>Dopot
Groundwater RD efforts.

To evaluate groundwater flow and contaminant transport at the site, Mr. Lawson developed a
three-dimensional flow and transport model using MODFLOW the flow modelingo platform
linked wiih MT3DMS to perform the solute transport calculations.

The groundwater flow model grid is 4700 feet by 3500 feet (approximately 380 acres). The
model layers represent the site stratigraphy to include the fluvial aquifer, the intermediate
aquitard, the intermediate aquifer, the Memphis aquitard and the Memphis aquifer. Mr. Lawson
suggested extending the model boundary out to MLGW's Allen Well Field to include the
stresses imposed by the well field.

Mr. Lawson then presented information regarding the site stratigraphy. Groundwater levels and
flow directions in the vicinity of Dunn Field are strongly influenced by local stratigraphy.
Portions of the confining clay beneath the flLuvial aquifer are absent west of the site. These
permeable pathways, combined with a strong downward hydraulic gradient, channel
groundwater flow to deeper units. Similar conditions may exist in the intermediate aquifer.

According to Mr. Lawson there are different studies of the site stratigraphy conducted by U.S.
Geologic Survey (USGS) and others that link the fluvial aquifer with the Memphis Sands
aquifer, but they do not include the intermediate aquifer. He said there is reason to believe the
intermediate aquifer is connected to the Memphis Sands aquifer, but there are no strong data to
confirm it.

The hydraulic conductivity models derived from data collected from deeper aquitards illustrated
two windows from the fluvial aquifer to the Memphis Sands aquifer - one northwest of the
MLGW substation on E. Person Rd. and one near MW43 along the rail road line.

Mr. Lawson reviewed the hydraulic conductivity between each stratigraphic unit presented by
the model. Thfe assumed hydraulic conductivity of the model layers reflects the complex
stratigraphy at the site. Higher permeability conduits exist within the intermediate aquitard and
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'VlennrhiS MI u'.rd. I C pr:csniwd severalinre shot\ i-g the.- h. au L :i condW iny te C Ie
day for each of'ihic stratlgrapitic units.

Mr. Lawson then presented contaminant transport simu LiIat: .ns. NI i3DNIS was: linked with thle
g-roundwater flow systemn dchined by the tvIOI)FIOW mnodel to simulate contiaminant movement
trout1 the Source Areas ott Dunn Field. The gzroundwater ccritaminnart plumecs on Dunn Field were
in out ito the modVelI as boundary, cornditdons. SilmU ienOZs were a so peribrd to assess the fate
and transport of the pIlumes after implementation of the Source Areas RA.

Mlr. Lawson described the changes from the original flow model. The original model had the
intermediate aqUitard beneath the fluvial aquifer as a single layer that led to proiections of mass
transport fromn the higli concentration Source Areas in to the in te; a zcdiiate oqUifer d Le to
ntimerical dispersion as opposed to actual data. To more accurately depict the vertical transport
beneath the Source Areas, Mr. Lawson subdivided model layer 2 (intermediate aquitard) into 8
sub-layers with the same properties.

The original model showed the Source Areas disappearing within one to two years. Mr. Lawson
did not believe that was going to happen in reality. He said that the original model predicted that
plume migration and flushingz from the Source Areas would happen more quickly than has been
observed in the field. One reason for this is that the previous model assumes a plug flow through
thte Source Areas. To achieve a more realistic depiction of contaminant transport, a Mr. Lawson
employed a dlual-domain contaminant transport model.

Under this transport model, Mr. Lawson divided the aquifer pore space (0.3) into mobile (0. 1)
and immobile (0.2) regions. The mobile regions are readily flushable by advective flow, while
contaminants in the immobile regions flush based on a specified mass transfer coefficient. The
results more accurately depict longer-term "stable" Souarces Areas.

Mr. Lawson also modified this model to reflect the new Off-Depot RD strategy. The original RD
strategy assumed ZVI injections and the installation of a Permeable Reactive Barrier (PRB). Mr.
Lawson revised the simulations to reflect the refined RD approach of ZVI injections in the
Source Areas coupled with down gradient in-situ treatment at multiple transects.

The November 2005 groundwater contaminant data were contoured and digitized to provide
initial conditions to the MT3 DM5 model. For the Source Area RA, Mr. Lawson used the
following assumptions: concentrations in the ZVI injection areas are reduced instantaneously to
1 000 ppb; contaminant concentrations in the source areas were then assumed to be reduced from
1 000 ppb to 1 00 ppb over 5 years. He then presented the new contaminant transport simulations.

Mr. Lawson discussed the impact of the enhanced bioremediation treatment (EBT) transect
treatment rates on the new model. He also indicated that he may have to rethink the emulsified
vegetable oil (EVO) degradation rates based on the ERD Microcosm Study info. The influence
of the in-situ treatment that occurs at the groundwater transects is simulated in the model by
assigning contaminant half-lives at that location. The half-lives assigned to the degradation
reaction are based on the lab-derived degradation rates. The EVO and Lactate treatment rate is
assumed to persist for I full injection cycle following cessation of active injections (EVO - 3
years, Lactate - 60 days)..

He then presented figures showing the model results starting with the initial conditions followed
by model results for each aquifer showing both with the EBT transects and without. The time
projected in the model results starts after the ZVI injections within the Source Areas.

9
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Mr I la>~nIrdict> M i~c slI.ICS iiI io.i r ransects operate as predicted,
is that concentrationsF txJ~hin ~he Memcnphis Sands uie wUi not exLceed Ol tile remeiai ucuols.
PvlrI. Lawson alIso PC I fio; II a'Ldd it tonal simnal ation ~ o investtigate Ithe effects of thle Ifollowing onl
pIlume transport: lower horizontal hydraulic conductivity in the tfiuvial aqUifer; higher vertical
hydraulic conductivity in the enitrneclimeatj au itard, iear the plunimc stagnar il on oe: and ai higher
then expec ted contami nan~ degradlation rate drthrov out thle CIqU ilcr.
The results of this Simn~iation sulgge~st that when thle assumed hydraullic conductivity of th~e flUvial
aquifer is reduced by 50%X then the plume migration rate is also reduced by approximatelv 50%.
Therefore the efbect of the uncer-tainty of aquifer hydraulic conductivity onl the rate of'plume
migration is linear with K.

Nvlr. Lawson then prese iited model simulations of the hiotzher vertical hvd ratilie Condluc tivil \' in
intermediate aquitard betweeni windows in confining- unit clay. Fie took the area between the
windlows and assumed that the area between was a lluvial channel. The model indicates that if
the mass is being lost vertically,. then the plume is thinner in that area. After 5 years.
concentrations within the intermediate are higher than with thle other model.
To investigate the implications of higher vertical K on contaminant transport behavior. Mr.
Lawson performed a simulation with the Ky of the intermediate aquitard between the windowsincreased from I0-7 to 10V6 CM/S. The results suggest that an order of magnitude higher vertical
hydraulic conductivity of thle aquitard does increase mass flux to the intermediate aquifer. This
mass flux was not high enough to significantly change the plume configuration in thle fluvial
aquifer. Thie higher vertical conductivities will be tested in future simulations with the specific
values to be obtained by the aquifer testing.

Mr. Lawson reviewed simulations he performed assuming higher TCE degradation rates. The
objective of this simulation was to investigate the behavior of the plume if anaerobic degradation
was occurring throughout the contaminated area. Mr. Lawson assumed a degradation half-life of
1200 days, which is the value published by USGS for anaerobic conditions.
Under this simulation the plumes persist for about 10-12 years as opposed to a few years in theprevious models. For the predicted simulations, the dense non-aqueous phase liquid (DNAPL)
levels are significantly reduced. The results suggest that anaerobic degradation does limit the
movement of the contaminant mass from the Source Areas into the lower aquifers. However,
these processes also tend to reduce concentrations near the Source Areas more quickly than
historic data suggests. Mr. Lawson indicated that the limited field observations available do not
suggest that anaerobic aquifer conditions exist.
Mr. Lawson revised the contaminant transport model with a dual-porosity system that better
replicates the observed transport behavior of the plumes. The models still predict a more rapid
decline in the source zone concentrations than have been observed in the field. He believes this is
likely due to continuing DNAPL sources that are not accounted for in the mode! and that this is
more of an impediment to forecasting past plume behavior than in predicting future plume
behavior as the remedial actions are planned to greatly diminish the extent of the DNAPL
sources.

According to Mr. Lawson the next steps for groundwater modeling are to obtain information
from the Intermediate Aquifer Study; estimate Ky of the intermediate aquitard materials; reassess
the extent of VOC contamination in the intermediate aquifer, if any; expand the numerical model
to include hydraulic stresses imposed by the MLGW's Allen Well Field; and incorporate new
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Mr. Mill, Ier asked LIEthe inibrmnation to be gathered d~iriiis the iniemiiediate Aquifer StUdy will
include more recent water levels, Ilie indicated that it seasonal daita iriply that there are some real
teatuires that will impact the flow field!, then the appropriate assumnptions should be included, in
the: mudtc. Another Ml ton is to re~view sea~ona iit L.U~i IU IU Ur trt(AS nr 1 o
cal ibration of the model.

In response to Mr. Woods' question if the 10:!I horizontal vs- vertical ratio is a generic value Or if
it is Specific to this area, Mr. Lawson responded it is a eilellrie Value.

Off-Depot Intermediate A~juifer Study

Mr- Nelson reported that due to) the contract delay and thes drill1er's sched tle. rroni torino We!l
installation wvill begin the week of 13) Atigu1st. Since the FACT has not vet seen the Intermediate
Aquifer Study Work Plan, Mr. Nelson presented the basic elements of the Work Plan and
conducted an on-board review.

Th le Work Plan calls for installation of'six intermediate aqulifbr wells and up to four wells for use
in the groundwater model. CH2M li will perform two aquifeCr tests that will run for 72 hours.
Groundwater sampling of the new wells will occur after all the wells are installed and coincide
with the next round of Dunn Field Interim Remedial Action semi-annual sampling. CH2M H-ill
will collect split spoon samples for geophysical evaluation.
Mr. Nelson indicated the plan is to locate intermediate sand that is greater than I0 feet in
thickness. The injection wells (1W) will be installed using mud rotary in order to install a 10-inch
surface casing into the clay at the base of the fluvial aquifer; rotasonic rigs can not drill a 14-inch
hole.

The mud rotary will only be used for settinw the casing, so it will only drill into the uppermost
inter-mediate clay. Then the driller will use rotosonic to drill through the intermediate clay and set
the well in a deeper sand. Mr. Nelson said the plan is to stop drilling around 60-70 feet and
collect split spoon samples to confirm presence of the clay and then set the outer casing. The
plan is to drill 10 feet into the clay and then set the casing in the clay.
CI-2M I-ill's scope of work indicates collecting up to 1 0 clay samples. Mr. Nelson anticipates
the field crew will collect the clay samples from each of the intermnediate aquifer wells. Some
clay samples can also be collected from wells drilled into fluvial aquifer. Mr. Lawson said it will
be helpful for groundwater modeling to know if the clay has a uniform permeability as opposed
to a location specific permeability.

1W2 will be an observation well for IW3), which is about 40 feet away. The field team will then
position a fluvial well about 20 feet from 1W3. Intermediate well MW37 is about 60 feet from

* 1~~W3. Mr. Nelson indicated that C}{2M Hill wants to place the new well near MW37. CH2M Hill
will install the pumping well prior to installing the monitoring wells to ensure appropriate
spacin~g.

Mr. Nelson continued that CH2M Hill will work to position IWI up gradient from MW70 near
the Fluvial SVE treatment area. All these wells will have an outer casing set in the uppermost
clay to prevent cross contamination from the Source Areas into the lower aquifers. CH12M Hill
will position 1W5 near MW159 with 1W4 about 40 feet from IW5 and 1W6 about 75 feet away.
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In order to better understand the mrodel and th,- Southern window near MW":. Nipr. Ncison
proposes intlSifling a monitor ing wcII behind homes on Mveadowhill St. alone1- the rail -oad tracks.
Mr. Neloson said hie will nicet with M.Steve ltedfbord of VIMLOW to inspect the well locations
near thle substation and under the power lines.

Mr. Nelson identi lied IWS as at pumnping well with I W4 and M16 as ob:ser\ ation well., along with
others in area. I-le also reported that CH-2M I-ill has requested and received fromt the City of'
Memphis publicly owned treatment works the letter approving disposal of thle Water from the
pttmp test into the sanitarv sewer.
Regatrding the aquifer pump test, M\/r. Nelson reported that CI-12M Flil] will emrploy 'tle standard
testing method. They will set transducers in tlile wells more than 72 hours in advance of the step
draw down test. Once finished, they wvill allow the aquifer to recover anid then start the 72-hour
pump test. I-Ic estimates pumping at 20 gallons per minute. Mr. Lawson requested that the test
employ the highest possible pumping rate.

CH2M Hill provided the Rev. 0 Intermediate Aquifer Study Work Plan to thle internal team in
May and has revised the Work Plan with their comments. Mr. Nelson anticipates submitting the
Rev. 0 \Vork Plan to the BCT the week of 1 3 August.

Mr. Ballard asked what effect the Intermediate Aquifer Study will have on the final Off-Depot
Groundwater RD. Mr. Nelson indicated that BCT comments on the 90% RD arc due IS8
September. CH12M Hill then has 60 days to respond to and resolve comments. The Rev. 0 Final
(100%) RD is scheduled for BCT submittal on 17 November. CI-2M Hill intends to complete the
Intermediate Aquifer Study Field work by mid-October.

Mr. Ballard indicated that if the data gathered during the study are significant and cause changes
to the RD, then the data report should become an addendum to the Final RD. If the data are not
significant, then the data report should be a stand-alone technical memorandum.
Mr. Ballard asked if CH12M Hill has contacted the neighbors in the area regarding the upcoming
activities. Mr. Nelson responded the field crew has spoken with some residents. Mr. Holmes
indicated a fact sheet should be prepared and distributed. Mr. Nelson requested assistance from
e2M to prepare the fact sheet. CH2M Hill will distribute the fact sheet.
Schedule Review

The team did not identify any delays for the documents on the deliverables matrix.

Next Meeting

The next BCT meeting is scheduled for 20 September 2007 in Memphis, TN. The Project Team
meeting is scheduled for the morning of 19 September with the RAB presentation dry run
scheduled for that afternoon.
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