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1. INTRODUCTION

This Informal Technical Information Report (ITIR) presents the findings of the Phase II
Site Inspection (SI) at Area of Concern (AOC) 20 under the Statement of Work dated
30 January 2001, Contract No. F41624-00-D-8030, Delivery Order 0018 for Naval Air
Station Fort Worth Joint Reserve Base (NAS FW JRB), Fort Worth, Texas. This ITIR
suramarizes the work performed according to the Final Phase II Site Inspection at
AOC 20 and Data Gaps Investigation at AOC 2 Work Plan Addendum (United States
Air Force [USAF 2001]). It presents updated conceptual models of AOCs 20 and 2,
and preliminary major channel delineation results to support future decision-making
activities.

The AQC 20 study area extends from Air Force Plant 4 (AFP 4) in the north to the
Base Realignment and Closure boundary in the south at NAS FW JRB and includes
the AOC 20 Phase II SI North Plot, the AOC 20 Phase I SI Area, and the AOC 20
Phase II SI South Plot (Figures 1-1 and 1-2). The Phase II SI at AOC 20 included
performance of a geophysical survey with the objective of delineating the gravel
channels (paleochannels) in the Walnut/Goodland bedrock confining layer and
determining the preferential pathways for groundwater and the trichloroethene (TCE)
plume between AFP 4 and NAS FW JRB.

The AOC 2 study area consists of the north lobe of the TCE plume at AOC 2. A
geophysical survey was performed to delineate the paleochannels in the confining layer
and determine preferential groundwater pathways. Additional data was collected to
determine the source of high concentrations of tetrachloroethene (PCE) in an area
distant from any known AFP 4 PCE sources. Fieldwork was also conducted to address
data gaps in the Resource Conservation Recovery Act (RCRA) Facility
Investigation (RFI) for AOC 2 (USAF 2000) identified by the United States
Environmental Protection Agency (USEPA).
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2. FIELD INVESTIGATION

2.1 FIELDWORK OBJECTIVES
The objectives of the fieldwork at AOC 20 were as follows:

e Map the subsurface topography of the paleochannel (the surface of the
Goodland/Walnut Aquitard).

¢ Map the distribution of the gravelly deposits in the paleochannel.
e Map the groundwater plume pathway.
* Refine the conceptual site model.

The objectives of the fieldwork at AOC 2 were as follows:

e Map the subsurface topography of the paleochannel (the surface of the
Goodland/Walnut Aquitard).

e Map the distribution of the gravelly deposits in the paleochannel.

¢ Map the groundwater plume pathway.

¢ Confim the presence and identify potential sources of PCE in groundwater.
e Address data gaps in the RFI for AOC 2 identified by the USEPA.

¢ Refine the conceptual site model.

The following sections summarize the tasks completed and the procedures followed
during the performance of field activities in order to obtain the necessary information to
meet the objectives listed above.

2.2 SUMMARY OF FIELD ACTIVITIES

Fieldwork was conducted in two phases. Phase I fieldwork included a seismic reflection
survey that determined aquitard topography and an electrical imaging (EI} survey that
mapped the Terrace Alluvium deposits. Phase II fieldwork involved the installation of
soil borings and groundwater monitoring wells to confirm the results of the geophysical
surveys and to collect soil and groundwater samples. Fieldwork consisted of the
following:

e A seismic survey (see Figure 3-1).
e A seismic velocity survey.

e An Elsurvey (Figure 3-1).

U WAS FW JRB PH 2\Final ITIR 3-15-02 2.1



Installation of nine soil borings (Environmental Restoration Program Information

Management System [ERPIMS] location identification numbers [LOC ID]

BSAICTA009, BSAICTAO11, BSAICTAO012, BSAICTAO13, BSAICTAO1S,
' BSAICTAO019, BSAICTA020, BSAICTA022, and BSAICTA024).

' Installation of 11 groundwater monitoring wells (LOC IDs WSAICTAO007,
| WSAICTA008, WSAICTA010, WSAICTAO14, WSAICTA015, WSAICTAO016,
| WSAICTAO017, WSAICTAQ21, WSAICTA023, WSAICTAO025, and
| WSAICTAO026).

|
' Collection of 20 soil samples {one sample from each soil boring and groundwater

' monitoring well).

A visual inspection at the west bank of the West Fork Trinity River to identify and
locate any groundwater seeps in the area downgradient of AOC 2.

Installation of two staff gauges at the west bank of the West Fork Trinity River.

Collection of 37 groundwater samples.
!
" Collection of eight surface water samples {six seep samples and two river staff
' gauge samples).

. i A geographical survey of geophysical line end point/intersect, soil boring, and
- groundwater monitoring well locations.

|
Locations of seismic shot points, EI electrodes, new soil borings, and new groundwater

monitoring wells are presented in Figure 3-1.

UNNAS FW JRB PH 2\Final ITIR 3-15-02 2.2
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3. FIELD INVESIGATION RESULTS AND DISCUSSION

The results of the AOC 20 SI and AOC 2 data gap investigation have been integrated.
Site-specific objectives will be mentioned as appropriate.

3.1  FIELD INVESTIGATION RESULTS

3.1.1  Geophysical Surveys

An electrical imaging survey was conducted to map the subsurface heterogeneity and a
seismic survey was conducted to map the bedrock elevation. The EI survey was
conducted at AOC 20 only. The seismic survey included both study areas. Figure 3-1
presents survey locations (including Phase I surveys and previous surveys in the
study area), as well as the field point locations where data were collected. These data
points include soil borings, monitoring wells, and seep and river water sampling
locations. Data processing procedures for the EI survey are included in this section.
Seismic data processing procedures follow in Section 3.1.2.

This ITIR includes an evaluation of both Phase I and Phase II SI data. Geophysical data
were integrated with soil boring data to generate an EI profile. Details of the EI data
stmulation will be presented in a separate report that will be attached to the final SI report.

The El results are presented on Figure 3-2. The final El profiles are presented as series of
profiles on a base map. Different colors in the profiles represent resistivity changes.
These color changes loosely correlate to different lithology. Theoretically, limestone in
the bedrock exhibits a higher resistivity than shale, and sandy and gravelly alluvium will
have higher resistivity than clay and silt. The following is a summary of the survey
(from west to east):

¢ Line EI-7 intersected two channels. The northern channel is located between soil
boring RSB-10 and monitoring well HM-99, and the southern channel is centered
around monitoring well WIETAOQ50. Resistivity in the southern channel is higher
than resistivity in the northern channel, suggesting that the southern channel may
contain more gravel than the northem channel.

¢ Some data on Line EI-1 was lost due to the concrete cover of the taxiway. The
only useable data were located within the southern channel.

e Data from line EI-2 is unexpected because the natural break in resistivity in the
middle section of the line appears shallow (around 10 feet below ground surface)
while the depth to bedrock is deep (approximately 35 to 40 feet below ground
surface). One explanation for this result is a lack of contrast in resistivity between
the bedrock and the overlying alluvium in direct contact with the bedrock.

U\NAS FW JRB PH 2\Final ITIR 3-15-02 3-1
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|3

¢ ' Lines EI-3 (southern portion), EI-4, (entire line), EI-6, (southern half), and EI-5

 (entire line) indicate irregular resistivity patterns. A review of historical data from

' the area suggests that a series of activities may have altered the subsurface

comnposition significantly, resulting in the presence of significant amounts of

, non-native materials (fill). These activities may have included conversion of

. Farmers Branch Creek into the Aqueduct, fill activities associated with Landfill 3,

Landfill 5, Landfill 7, and Landfill 8, and waste dumping in the low-lying areas
along the banks of the former Farmers Branch Creek.

3.1.2  Aquitard Topography

The aquitard was mapped using two techniques: using only soil boring data, and
incorporating soil boring data with seismic survey data in selected areas.

Data processing included compilation of soil boring data from the entire TCE plume
region; including AFP 4 and NAS FW JRB. Soil boring data were obtained from the
following sources:

o . The AFP 4 ERPIMS database (maintained by the Air Force Center for
; Environmental Excellence [AFCEE]).
|

o ' The NAS FW JRB ERPIMS database (maintained by the AFCEE).

e 'The AFP 4 and NAS FW JRB ERPIMS database (maintained by the United States
Geological Survey for the Aeronautical Systems Center.

e The unofficial and partial ERPIMS database formerly used by Parsons
 Engineering-Science.

¢ Data obtained from HydroGeoLogic, Incorporated, including a partial ERPIMS-
_style database, soil borings logs, interpreted datasheets, and recently instalied
' cone-penetrometer interpretations.
|

| Soil boring logs from existing soil borings completed during other investigations.

. i Soil boring logs from new soil borings installed during this investigation.

The bedrock (or aquitard) surface is defined as the top of the Goodland or
Walnut Formation, and, in rare cases, the Paluxy Formation. The distinction is not
always made clear on soil boring logs whether the bedrock was Goodland or Walnut, or
whether bedrock was encountered during drilling. The following methods were used to
identify the aquitard surface:

1. Initial screening of all soil boring logs in the database that contained descriptive
terms such as shale, limestone, marl, or various combinations. These were
assumed members of Goodland or Walnut Formations.

U\NAS FW JRB PH 2\Final ITIR 3-15-02 3.2



€t

SVXTL '8dr HLHOM 1804 SYN

suonedoT apn Buuopuopy
pue Suuog (0§ mapN pue
saur] Buibew) feowioalg ‘olwsiag

¢ aunbiq

T
ullo S0HMIL--Ea harbe

VT A | abg

7007 494 5/ wma 5“\? fapac

Woen L @meg o Auexg

000z 0001 005

e ™

1333 NI 3TW3S DIHAvHD

qa

S£-0L/ o

(8661} #singsiag
SIDY 10YS SIWsIag

(8661} I'H WZHD
Widd 104S DIwsiag

Il #seyd
BUI0 JOUS LW 8UIN JIUSIBS

Il 85BUS
aur] BuiBew jeawoei3

19m Bupoyuop 1 eseyd

Buueg s | eseud

{ eseyd
IO JOUS LM BUIT IWsI8S

| #5Eld
our] BuiBew Eanoalg

tiew, Buuroyuopy | eseuq

Buueg |10G ) @sEyd

Asmung AooBA
10} fan Buuojuoyy Bunseg

deeg

abneg yms Jeary

o]

ol

3
R

wr .,

-3

LZOYLOIVEM
©

ZZOV1YSa
(-]

S
>l

, m
A
!

ZOOVLOVSM 1

LOOYLOIYSE
-]

108047
0

58
-]

zu
!

aN3oT

oot ]3al W

1H0 AFIHIRAS

P
_e ay T 1
ihe]) © SZOVLOIVSH
i au
Lvi BOOVLOIYSM
o =T b
m e =T
s vl
o T
HEa T g
e (o OEVLIDHM

g %o
Bc
goe

LS04 600y Siveg

u: WIIYSRE,  ogffs0oviIOvEM
e

€13
Y
23

[RE]

L

)\ijMNﬂH

nbmJ

!

w7 40 J o

a0

o op goa

[

=]

“\'f\\g{

\

¢¢ bl




719 23

(This page intentionally left blank.}

USNAS FW JRB PH 2\Fnal ITIR 3-15-02 3-4



1

S-¢ :
—.&mmNngD > _..-Hm Co_.ﬂmmc__mo _mc Cmco Hoool U Q0B 3 009 } 00F Yy ooe 4o
, N e—
o_<w UODOZ  WODSL U COOL 300G o
ON ONIYHA [ T
H 10001 =W | BEeg
L002Z ¥ AWN D/¥S OB VN 35V
S3|lyoig Mrm_ww.ﬂm.wmu_:um_m aotinos {8-13) 520V L DIvSM ONY (9 12) 200v1DIVSAM (9 13) L1OVLOIVEE ‘[ 13) ELOVLIDIVEA  3ANTING L0/PL/2k SANIT ATAENS OL 0300V ST1aM
A stvoe H3AIFOIH SdD ALYWHLIHYI JWHOTIC WO SNGILYIOT ATAYNS ALIALSISIH
FILIL LTTHS
_ longzt | Hrd | HOW rOWd XE = NOILYHIDOYXI TYIILHIA Y 00L = Ul L ITYDS TWDILHIA 'Y 00€ = Ul L IWIS ¥ INOZIHOH 14082 ALIAILSISIH
Lol A3 ! =
aseg aniasaH Julop vzl | 81 " {100Z AW 'DIVS WO} ¥30HA38 04 H1d30 IIVWIXOHIDY = 814
. wre | Hrd WH . DNIJVdS HALIW § ENISN HAL3W ALIAILSISTH 00Z-SHv DNISN LOOZ ‘EL 6 AVIV ANY
uoijels iy |eAeN Ylom “id — o DNISVAS 53139 HLIAM HILIW ALIALLSISIH ONILS DNISN 000Z '£2-62 HIB0LOO A3 LINANDD S AIAUNS ALIAILSISIH DNGTY T10H
.
123roMd | oses | as 530 — SHION
ppdnosgy ;
Gy oy |
2l
L w-wyo o
W-wycG #1
] WO gL
‘ada ~ wHwyQ 2z
F£E- L/ apa
: wHwyo 92
_. W-wyQ vE
{000z HA8OLOO) INN >mmﬁ_:m ALIAILSISTH ~=== w0 BY
(1002 A¥W) 3NIN >m_>m:m ALIAILSIS3Y w-wye 09 |
T pIaGT

WyHOvIa 3LIS

f

1

~

=Y /L " . ) I T 7
| = { _ (v : e /I)n,!\ S VAR > pe—

HOqT—TT
i T L O03E g Lt 0 A00Z 'Y Y 5,018 G 0001 - o @m &
l\.\ & i o~ i i T & ¥ e
\ & S & LF . PSS = r SRS 25 ann

<

RO B P N - Pa S &
_ R ey O R e AR ey o T,
u«—o@
. Fior
I i Fa oz
// FHO
// ISEEL D]
] 3NNNL
A9¥NIVHO
313U5NOD
[
L]
H S48 NOHLISO .
1¥ UL OYHA
’
1)
4
-~
E
m .—. N. :%‘n
"
|
!




4

719 25

(This page intentionally left blank.)

U\NAS FW JRB PH 2\Final ITIR 3-15-02 3-6



Review of all soil boring logs to determine the top of bedrock, including logs
terminated by auger refusal with the notation indicating that bedrock was
encountered.

. The contour of the top of the bedrock and evaluation of the contour pattern. At
three existing well/soil boring locations (GMI-22-5W, LF03-03E, and
WHGLTA302), new soil borings or monitoring wells were installed to verify depth to
bedrock discrepancies between adjacent borings. Confirmation appears to suggest
that the depths to bedrock indicated on the boring logs for BHGLTA319,
BHGLTA320, LF03-03E, and WHGLTA302 were inaccurate (too shallow) and
therefore, were not used.

. Two additional artificial data sets were considered after the evaluation of soil
boring data. Selected contour lines representing bedrock elevation were digitized
from a bedrock elevation model developed by Parsons Engineering-Science
(Parsons 1998). These contour lines were located along the Trinity River to the
east, Meandering Road Creek to the west, and the shore of Lake Worth to the
north. During field observations, a cliff was noted along parts of the
Farmers Branch Creek where bedrock was exposed. Therefore, some interpolated
data points were included in the contour lines to express the cliff. Although these
two pieces of information were not based on surveyed field data (and therefore
subject to error), the apparent trend may be useful data.

. The final soil boring data set was used to generate Figure 3-3, which depicts bedrock
elevation contours based on soil boring log data.

. Based on Figure 3-3, seismic data were integrated with soil boring data and an
additional contour map of bedrock elevations was created (Figure 3-4). The seismic
data used to generate Figure 3-4 included data from the Phase I and Phase II SI
investigations, a former survey in the window area (SeisPulse 1998), and the
AOC 2 RFI (CH2ZMHill 2000). All the seismic surveys were performed by
SeisPulse Inc., and all previously collected seismic data were reprocessed to
conform to the new data network. However Lines 1 and 5 of CH2M Hill’s 2000
data could not be tied to the new data, because the acquisition processes varied. For
the time being, all CH2M Hill data were omitted. In the east parking lot of AFP 4,
some of the soil borings (8A98 and 8A99 on seismic shot points 930 through 950,
F-219, HM-57, SB-054, and SB-055 from shot points 1301 through 1350) indicated
bedrock at depths less than 5 feet below ground surface, although the seismic
survey predicted depths to bedrock greater than 20 to 30 feet below ground surface.
Although the seismic reflector in these areas indicated coherent data profiles, the
seismic data on portions of Line 9 and Line 13 were omitted in deference to soil
boring data. A separate seismic survey report including details of the seismic data
processing and interpretation process will be included in the final AOC 20 Phase II
SI report.

U\NAS FW JRB PH 2\Final ITIR 3-15-02 3-7
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3.1.3 . Groundwater Elevation Contour

During this investigation, water levels were obtained only from sampled wells.
These data were not adequate to contour the water table. Several areas of the aquifer
may be under unique hydraulic conditions, which should be re-evaluated in order to
develop a more accurate conceptual site model (CSM). For this purpose, water levels
obtained from the July 2000 basewide (NAS FW JRB only) groundwater sampling
event were used to map the groundwater elevation contour. In addition, the
following were considered:

1." Water level measurements from wells installed by Science Applications
| International Corporation (SAIC) were not included in the basewide survey,
. therefore, some water level measurements from this investigation were used to
' fill the data gap.

2. Ttis assumed that the surface water and groundwater are connected together in a
" system at NAS FW JRB, therefore water elevations measured at seeps
S-1 through S-5 and at the Trinity River (R-1 and R-2) were used.

3. In addition, water levels along other portions of the Trinity River,
Farmers Branch  Creek, the unnamed tributary that feeds into
Farmers Branch Creek, and the Aqueduct were extrapolated. Water level
contours in these areas are represented by dash lines to indicate extrapolated data.

The resulting groundwater contours and flow direction are presented in Figure 3-5.

|
3.14  Groundwater Plume Geometry Finalization

Duringlg this phase of the investigation, groundwater samples were collected from both
new and existing monitoring wells. Surface water samples were collected from seeps and
the Trinity River. A summary of groundwater analytical results collected during this
investigation is presented in Table 3-1.

A representative concentration for each analyte of concern was selected for each
monitoring well. Data from this investigation was combined with representative
concentrations generated for the Phase I SI report (SAIC 2001), which originated from
multiple sources generated in 2000 and 2001. In the case of more than one concentration,
the higher value was selected (will result in a more conservative result). To illustrate
groundwater contamination and geochemical conditions, four groundwater plume maps
were created: the distribution of PCE in groundwater, distribution of TCE in
groundwater, distribution of cis-1,2-dichloroethene (DCE) in groundwater, and
oxidatli on-reduction potential in groundwater (Figures 3-6 through 3-9).
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3.2 DISCUSSION

321 AOC2081

3.2.1.1  Paleochannel and Subsurface Heterogeneity

In the AOC 20 area, the paleochannel geometry appears to be consistent with that mapped
by Parsons Engineering-Science in 1998. Figures 3-3 and 3-4 provide graphic
illustrations of the channel configuration; this information will be useful during the
evaluation of remedial alternatives.

As shown in Figure 3-2, the saturated portion of the channel 1s not uniform. The
conceptual model developed by Parsons Engineering-Science (Parsons 1998) indicated a
consistent layer of basal gravel (mixture of sand and gravel) overlying bedrock. One of
the tasks of this investigation is to map the distribution of the basal gravel. However,
soil boring logs indicate that the thickness and extent of basal gravel is not uniform.
Many soil boring logs indicate clay lithology from the top of the water table to the top of
the bedrock. A more accurate description of the saturated portion of the alluvium is a
“mixture of different proportions of clay, silt, sand, and gravel”. The “basal gravel” may
not be mapped as a separate unit. Therefore, no gravel distribution map has been
provided in this ITIR.

3.2.1.2 Groundwater Plume and Sources of Groundwater Contamination

The major chemicals of concern in the AOC 20 area are chlorinated ethenes. Figure 3-6
through 3-8 present the synoptic concentration of PCE, TCE, and DCE from the recent
sampling events. Concentrations of PCE are negligible in all monitoring points except
CPT-2 and CPT-4, which are located within WP-07. This suggests that historic TCE
releases at WP-07 from drums contained PCE as well. Concentrations of TCE were
mapped to show the extent of TCE concentrations greater than the drinking water
standard of 5 micrograms per liter (ug/L). The presence of three areas of concentrations
that exceed 5,000 pg/L suggests that, in addition to the sources at WP-07 and Building
181, potential additional sources exist in the aqueduct area. Analysis of Figure 3-7
indicates concentrations of TCE ranging from 270 pg/L to 1,020 pg/L, are migrating
across the runways into NAS FW JRB. This is illustrated by the TCE concentrations
found in WSAICTAO003, WSAICTA004, and WSAICTAO014. Detections of TCE at
concentrations above 1,000 pg/L in AQC 20 may be originating from sources within the
fill material in the area.

An alternative explanation for this plume configuration may be the active pumping of 51
recovery wells. These wells were installed in phases from 1993 to 2000 and are located
in the East Parking Lot of Building 181 and in the window area near the AFP 4 and NAS
FW JRB boundary. Active pumping from these wells may have reduced the
concentrations of TCE i groundwater entering NAS FW JRB to approximately
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1,000 pg/L, as indicated by the TCE concentrations in WSAICTA003, WSAICTAO004,
and WSAICTAO14.

TCE concentrations in wells WHGLTA302 and LF05-01 (0 and 5 pg/L, respectively)
appear to be the result of degradation. DCE is a degradation product of PCE or TCE.
Its presence is an indication of biodegradation and groundwater migration.
Degradation of TCE has occurred near the AFP 4 source, as indicated by the high
concentration of DCE in monitoring well F-218. The plume at WP-07 also contains
high concentrations of DCE. In addition, another groundwater region near the central
portion of the Aqueduct that has elevated concentrations of DCE suggests
degradation in this area. Generation of DCE typically requires a reduced condition
and additional carbon sources with adequate biological activity. Analysis of
Table'3-1 oxidation-reduction potential and Figure 3-9 indicates reducing conditions
in this region, Accumulation of methane in groundwater detected during Phase I SI
sampling (LF05-02, WHGLTA302, WSAICTA003) and Phase II sampling (HM-123,
WHGLTA701, WHGLTA702, WSAICTAO08) confirmed elevated bioactivity in
wells in this region (SAIC 2001). In the location of the former Farmers Branch
Creek channel, which was replaced by the Aqueduct during the extension of the
runways and regrading of the surface, these parameters suggest that additional carbon
sources are promoting bio-activities and degrading the TCE to near non-detectable
concentrations. Trash and fill materials with hazardous compounds may have existed
in this area before it was regraded.

3.2.1.3  Plume Migration Pathways

Groundwater flow and groundwater plume migration follows the hydraulic gradient in a
uniforin aquifer and preferential pathway in a heterogeneous aquifer. In an unconfined
aquifer, groundwater typically discharges into a surface water body. In the AFP 4 area
and at AOC 20, contaminated groundwater also has a potential to migrate vertically into
the Paluxy aquifer through a “window area” where the Walnut Formation 1s absent or less
than 5 feet thick. This section discusses only the horizontal migration pathway. Some of
the discussion is hypothetical where water level data were extrapolated (dashed lines in

Figure 3-5).

Based on the groundwater elevation contours, a trough exists along the Aqueduct, similar
to the trough parallel to the Farmers Branch Creek and the unnamed tributary
perpendicular to White Settlement Road feeding into the Farmers Branch Creek. This
may indicate that:

e : The plume migrating from AFP 4 and the apparent one originating near the
'Aqueduct may be partially drained by the Aqueduct and partially by
'Farmers Branch Creek. If the aquifer is uniform, the Aqueduct becomes a
hydrauhc barrier for the plume from AFP 4. Because the aquifer is not
homogeneous the barrier will not completely prevent the plume from moving
. across the Aqueduct.
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¢ When the water level falls below the level of the bottom of the Aqueduct, the
plume from AFP 4 and the apparent one originating near the Aqueduct may
migrate southeast within the paleochannel toward WP-07. It may then move onto

Air Force Base Conversion Agency property before discharging into the unnamed
tributary and Farmers Branch Creek.

¢ During rainy seasons with high water levels, the plume downgradient of WP-07
may discharge into many sections of the unnamed tributary and Farmers Branch.
During lower water level season, groundwater discharge may not follow the
paleochannel, but instead cross the unnamed tributary before discharging into the
Farmers Branch Creek. This concept is illustrated in Figure 3-7, where 50 and
500 pg/L contours are dashed to indicate termination of the major portion of the
plume at the unnamed tributary and extension of the diluted plume beyond the
tributary. This theory may be supported by concentrations of TCE as high as
1,400 pg/L in historical surface water samples collected from the unnamed
tributary (Radian 1991).

3.2.2  AOC 2 Data Gap Investigation

3.2.2.1 Bedrock Confirmation and Paleochannel

One specific comment from the USEPA on the AQC 2 RFI (CH2M Hill 2000) was that
the TCE concentration in existing monitoring well GMI-22-05M was low because the
well was terminated before bedrock was encountered. Monitoring well GMI-22-05M was
installed using the direct push method. An attempt was made during this investigation to
install a well near GMI-22-05M, and to screen the well to the top of the bedrock.
Bedrock was encountered at the same depth as encountered at GMI-22-05M, suggesting
that GMI-22-05M indeed terminated in bedrock, and that contaminant concentrations in
groundwater samples collected from this well represent actual aquifer conditions.

Consolidation of all soil boring data provides better definition of the paleochannel in the
northern lobe of the TCE plume in AQC 2 (Figure 3-3). The channel apparently runs east
to west through Taxiway Bravo and is well defined by the 595-foot contour line and
additional contours downgradient. The channel may not run straight to the Trinity River,
instead it may turn slightly to the north and then to the east, as shown in Figure 3-4.

3.2.2.2 Groundwater Plume and Sources of Groundwater Contamination

Data gap sampling tasks were performed to address two specific comments from the
USEPA on the AOC 2 RFI report related to the groundwater plume. One task was to
confirm the presence of PCE in groundwater and to discern its source, The other task was
to delineate the extent of the groundwater plume at the leading edge.

During the second phase of RFI investigation (CH2M Hill 2000), a direct push soil
sample at location PCHMHTAOE3 contained PCE at a concentration of 250 ug/L
(Figure 3-6). During this data gap investigation (in an attempt to confirm the presence of
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PCE) new monitoring well WSAICTAO17 was installed at the same location as
PCHMHTACE3. A groundwater sample from this well had a non-detectable PCE
concentration.  Momtoring well WSAICTAO023, installed slightly upgradient of
PCHMHTAOE3, contained groundwater with PCE at a concentration of 17.7 pg/L.
Areview of Figure 3-6 and historical detections of PCE in groundwater
(e.g., CH2M Hill 2000) do not indicate additional sources of PCE within the northem
lobe of TCE plume as necessary to explain the PCE plume. The PCE concentrations are
in the same order of magnitude as those detected upgradient at AFP 4. The 250 pg/L
detected in PCHMHTAOE3 was not reproduced in a new well installed near its location,
suggesting a possible false high detection during the RFI sampling. The discussion above
does not suggest that there were no PCE spills in the past and that there are no residuals
in the soil. However, the concentration in the groundwater does suggest that it is unlikely
to have detectable PCE concentrations in soil in the north lobe of the TCE plume.

The TCE plume configuration is consistent with the current conceptual model: it has
migrated from AFP 4. However, comparison of groundwater €levation contours and the
TCE distribution pattern suggests that sources at B181 alone may not be sufficient to
generate the current plume. Additional residual sources may be located near the northem
portion of AFP 4. Historical data suggest that there are several wells in northern AFP 4
with very high TCE concentrations. These wells are either dry, or have not been recently
sampled. Residual concentrations from past contamination may be high enough to cause
further contamination in northern lobe. Contaminant migration may not be continuous,
rather it may be caused by storm and/or catastrophic events.

Another major task of this investigation was to delineate the leading edge of the plume
and to assess the potential for its discharge to the Trinity River. Four types of samples
were collected to accomplish this task:

1. Surface water samples (S-1 through S-5) from a wetland fed by multiple
groundwater seeps.

2. Surface water samples from a previously identified seep (C-3).
Surface water samples from two river staff gauge locations (R-1 and R-2).

4." Groundwater samples from new and existing monitoring wells near the west bank
' of the Trinity River.

Figure 3-7 shows that all samples in this group had TCE concentrations that were either
not detected or detected below Texas Natural Resource Conservation Commission
(TNRCC) Maximum Contaminant Level for Organic Chemicals in Public Drinking Water
Supplies (TNRCC 2002) of 5 pg/L. Water samples collected from the wetland had no
detectable TCE concentrations. However, surface water monitoring point C-3 had a TCE
concentration of 0.41 pg/L. (maximum historical detection was approximately 50 pg/L)
and the river water samples had trace concentrations of TCE. Apparently, TCE has
enteref:l Trinity River most likely as base flow or small groundwater seeps under the river
!
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water surface. However, discharge of the groundwater has not resulted in TCE
concentrations in the Trinity River increasing to the public drinking water standard.

As in AOC 20, the presence of the DCE plume in the AOC 2 northern lobe suggests that
in addition to the degradation of sources at AFP 4, TCE has further degraded to DCE.
Several monitoring wells in AOC 2 contain free petroleum product, reportedly released
from underground storage tanks and an aviation fuel distribution system (Jacobs 1995).
Figure 3-9 contains a large area where oxidation-reduction potential contours indicate
reduced condittons in the aquifer, suggesting extensive biodegradation of TCE and
generation of DCE.

3.2.2.3 Groundwater Migration Pathway

Other than the potential for entering the Paluxy aquifer via fractures, the only discharge
route for groundwater in the AOC 2 area is the Trinity River. The groundwater plume
distnibutton suggests that groundwater flow mainly follows the hydraulic gradient.
Theoretically, all the seeps entering Trinity River should contain some TCE. Water in the
wetland (S-1 through S-5) may have originated from leaks of subsurface utilities or a
direct passage of surface water from Lake Worth to the Trinity River. No contamination
has been detected in a large area extending from soil boring BSAICTA009, and monitor
wells WITCTAO010, GMI-22-05M, and WSAICTAO21, northwest to the wetland area.
The contamination may have been completely diluted and/or flushed out by high volumes
of clean water.
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4. SUMMARY

A summary of the investigation and the current CSMs of AOC 20 and AOC 2 are
presented in Table 4-1 and Table 4-2.

Table 4-1

Conceptual Site Model of AOC 20

CSM Component

Explanation

Major Chemicals of Concem

TCE, DCE, and VC. Trace PCE concentrations 1n the source at WP-07.

Sources

i. B8] via East parking Lot at AFP 4

2. Potential sources of TCE and petroleum hydrocarbons (evidenced
by reducing conditions in the aquifer) in the fill materials at the
former Farmers Branch Creek channel.

3. Additional potential source at WP-07,

Extent of Contamination

Farmers Branch Creek and its tnbutary

Migrathon Pathway

Three potential sources of TCE mugrate 1n two pattems. During draught
season, the plume flows along the paleochannel and then discharges into
the Farmers Creek Duning wet (probably including average condition)
the plumes from AFP 4 and Aqueduct area may discharge into the
Aqueduct and Farmers Branch Creek. The plume from WP-07 may
discharge into Farmers Branch Creek and 1ts tributary.

Natural Attenuation

Groundwater under anaerobic condition in several areas where
biodegradation 1s degrading TCE to DCE. In some locations, TCE has
been completely degraded. Vinyl chlonde has been detected in Jirmited
locations.

Impact to Surface Water

Surface water 1 Farmers Branch Creek and its tributary contain
concentrations of TCE exceeding drinking water standards

TCE mchloroethene
DCE c1s-1,2-dichloroethene
vC vinyl Chlonde

PCE tetrachloroethene
AFP 4 Air Force Plant 4
CSM conceptual site model

Table 4-2

Conceptual Site Model of AOC 2

CSM Component

Explanation

Major Chericals of Concem

PCE, TCE, DCE, petroleum hydrocarbons

Sources

1. B181 via East parking Lot at AFP 4

2. Northem portion of AFP 4 may contain additional sources of TCE and
trace PCE

3. Release of petroleurn hydrocarbons from underground storage tanks and
fuel hydrant system

Extent of Contamination

Trinity River

Migration Pathway

Approximately follows hydraulic gradient, locally influenced by preferential
pathway created by het¢rogeneity of aquifer.

Natural Attenuation

The groundwater is under anaerobic condition 1z a large area where
biodegradation is degrading TCE to DCE In some areas, TCE has been
completely degraded to DCE

Impact to Surface Water

Surface water in Trinity River contains concentrations of TCE less than the
drnnking water standard.

PCE tetrachlorcethene
TCE trichioreethene
DCE cis-1,2-dichloroethene

AFP 4 Arr Force Plant 4
CSM conCeptual site model
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