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Federal Express

January 19, 2001

Mr. Don Ficklen
HQ AFCEE/ERD
3207 North Road
Brooks AFB, Texas 78235-5363 !

Re: Final RCRA Facility Investigation Phase III Work Plan Addendum for
SWMUs 17, 26, 28, 29, 30, and 62, NAS Fort Worth JRB, Texas
AFCEE Contract No. F41624-95-D-8005, Delivery Order 33

Dear Mr. Ficklen

Enclosed is one copy of the Final RCRA Facility Investigation Phase IIl Work Plans Addendum (WPA)
for SWMU Nos. 17 (Landfill 7), 26 (Landfill 3), 28 (Landfili 1), 29 (Landfill 2), 30 (Landfill 9), and 62
(Landfill 6), NAS Fort Worth JRB, Texas. The field investigation strategies and tasks proposed within
this document are consistent with those presented by HydroGeoLogic to AFCEE during the September
2000 Program Review in Herndon, Virginia, as well as presented to the Texas Natural Resource
Conservation Commussion at the November 2, 2000 Remedial Project Manager’s Meeting held in Fort
Worth, Texas. Responses to Air Force Comments have been incorporated in the WPA and included as
an attachment along with the Responses to Comments on SWMU 28 by Ray Risner (TNRCC)

Field work to implement the Work Plan Addendum is scheduled to begin on January 22, 2001 and be
completed on February 16, 2001.

If you have any questions or comments regarding this submussion, please call me at (512) 336-1170,
extension 29, or Bob Wallace at (703) 736-4565 or (817)-737-9377.

W K///Q/
/

Todd C. Harrah
Project Manager

Enclosures

ce Mr. Michael Dodyk, AFCEE/ERD (1 copy)
Ms. Audrie Medina, UNITEC (1 copy)

HydroGeologe, Inc.
1155 Herndon Parkway * Suite 900 * Herndon, VA 20170 « USA

(703) 478-5186 » Fax (703) 471-4180  http:/www.hgl.com



RESPONSES TO COMMENTS:

DRAFT PHASE III WORK PLANS ADDENDUM
RCRA FACILITY INVESTIGATION OF SWMUs

17, 26, 28, 29, 30, AND 62
NAS FORT WORTH JRB, TEXAS
NOVEMBER 2000

Responses to Comments

Comment 1

Response

Comment 2

Response

Comment 3

Response

Page 3-1, Section 3.1.2, Semtence 4: The text states “Ar B701/B718,
confirmation/SPLP results showed that chromium was not confirmed, lead
and cadmium were confirmed and failed SPLP, and PAHs were confirmed at
lesser concentration that passed SPLP.” However, based on data on Figure
3.1, it appears that cadmium was also not confirmed. Please clarify.

The sentence has been revised to state, “At B701/B718,
confirmation/SPLP results showed that chromium was not confirmed,
cadmium and PAHS were confirmed at lesser concentrations that passed
SPLP; and lead was confirmed at a lesser concentration that failed
SPLP.”

Page 3-2, Section 3.1.3, Second paragraph, last sentence: Please indicate
the MSC value provided based on the SPLP analysis.

The sentence has been revised to state, “It should also be noted that the
lead detection at B723B passed SPLP and provides the current site-
specific MSC of 73.1 mg/kg at SWMU 17.”

Page 3-2, Section 3.1.4, Sentence 1: The text states “As depicted in Figure
3.2, analytical results from the first three rounds of groundwater sampling
reveal Standard 2 and 3 detections of chlorinated solvents associated with
the regional trichloroethene (TCE) plume (Figure 1.1).” However, in Figure
3.2 Standard detections are not included in the figure. Please clarify.

Standard 2 and 3 detections are presented on the map as RRS-2 and
RRS-3; Concentrations greater than RRS-1 and less than or equal to
RRS-2 are Standard 2; concentrations greater than RRS-2 (yellow
highlight) are Standard 3 . Standard 1 concentrations (concentrations
< RRS-1) are not presented. Definition: Standard 1 < RRS-1 (Specific
Value) < Standard 2 < RRS-2 (Specific Value) < Standard 3. In other

U.8. Air Force Center for Environmental Excellence

M \Deliverables\AFCEE\DQ33\Final Phase III\Resp to Draft WP Addendum Com doc 1 HydroGeoLogie. Inc  1/18/01
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Comment 4

Response

Comment 5

Response

Comment 6

Response

Comment 7

words, Standard 1 refers to all concentrations less than or equal to the
specific value of RRS-1. Standard 2 refers to all concentrations above
the RRS-1 value and less than or equal to the specific value of RRS-2,
Standard 3 refers to all concentrations greater than RRS-2. An
additional note has been added to the figure to clarify the relationship of
the presented concentrations. It states, “All groundwater analytical
concentrations presented on figure are greater than RRS-1. Yellow
highlighting indicates concentrations greater than RRS-2,”

Page 3-3, Section 3.1.4, Sentence 3: Please refer to comments in item 2.

RRS-1 and RRS-2 values are presented on Figure 3.2. The reference
“Standard 2 concentrations of arsenic” refers to all groundwater
concentrations greater than the RRS-1 of 0.0049 mg/L for arsenic. The
sentence has been revised to state, “Note that arsenic was detected at
Standard 2 concentrations (>0.0049 mg/L) in all three downgradient
monitoring wells in the December 1998 sampling event,”

Figure 3.3: Proposed well locations and existing well locations are
indicated on the figure as the same symbol. Please revise.

The figure has been revised as requested.

Page 3-3, Section 3.1.5, Sentence 2: In the text description, it is indicated
that 4 soil borings (B735, B739, B745, and B751) were installed and
sampled. However, the borings are not included in Figure 3.3. It is
recommended that they be included in the figure.

The 4 borings are actually piezometer/soil borings (P735, P739, P745,
and P751). The locations are on the figure but were mislabeled in the
text as (B73X). The text has been revised to state ...4 piezometers/soil
borings (P735, P739, P745, and P751) were installed and sampled during
the ESC.”

Page 3-3, Section 3.1.5, First paragraph, last sentence: The text indicates
that “the benzene plume is not completely delineated to the west-southwest in
groundwater”, however, there is no recommendations for delineating the
benzene plume. It is recommended that a suggestion regarding delineation.

U.S. Air Force Center for Environmenial Excellence
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HydroGeoLogic, Inc.—Responses to Commenis—NAS Fort Worth JRB, Texas 66 3

] A

Response

Comment 8

Response

Comment 9

Response

Comment 10

Response

Comment 11

Response

Comment 12

As requested, a sentence has been added to the end of paragraph stating,
“Further delineation of benzene-impacted groundwater to the west-
southwest is recommended.”

Page 3-3, Section 3.1.5, Second paragraph, third sentence: The text
indicates that “No source area for benzene was encountered in soil samples
collected within SWMU 17.” However, there is no basis for the statement.
It is recommended that the Contractor indicate whether the statement is
based on lack of waste encountered or low concentrations, elc.

The sentence has been revised to state, “A total of 22 soil samples
collected from 8 soil borings (B701, B702, B703, B704, B735, B739,
B745, and B751) were analyzed for VOCs during the RFI of SWMU 17.
Results from these analyses show that benzene was not encountered in
any soil samples collected above the water table within SWMU 17. A
definitive Source of benzene-impacted groundwater at SWMU 17 has not
yet been determined.”

Page 3-7, Section 3.3.4, Sentence nine: Please insert “West Fork” before
“Trinity River”.

The text has been revised as requested.

Figure 3.3: It is recommended that a well be proposed to delineate the
benzene detection at PHGLTA743.

Proposed monitoring well WHGLTA709 has been added to Figure 3.3 to
delineate benzene to the west-southwest of PHGLTA743.

Figure 3.5: Analytes detected above medium-specific concentration (MSC)
in soil and in SPLP extract are included in the legend; however, they are not
included in the figure. Please revise.

Yellow highlighting has been added to compounds in sample intervals
that failed SPLP in Figure 3.4, specifically lead detected in the 15-foot
intervals of B304 and B324.

Figure 3.7: Round IIl analyses or results (header) and analyte detected
above MSC in soil and in SPLP extract are included in the legend, but they
are not included in the map (Figure 3-7). Please revise.

U.S. Air Force Center for Environmental Excellence
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Response

Comment 13

Response

Comment 14

Response

Comment 15

Response

Comment 16

Response

Comment 17

Response

The references to “Round III analyses or results (header) and Analytes
detected above medium-specific concentration (MSC) in soil and in SPLP
extract” have been deleted from the legend in Figure 3.7.

Page 3-7, Section 3.3.4, Sentence 2: The text states “Proposed Phase II
sampling locations are depicted on 3.7 with tan colored headers.” Please
insert the word “Figure” berween the word “on” and “3.7".

The text has been revised as requested.

Page 3-7, Section 3.3.4, Sentence nine: Please insert “West Fork” before
“Trinity River”.

The text has been revised as requested.

Figure 3.9: Analytes detected above MSC in soil and in SPLP extract are
included in the legend, however, they are not included in the figure. Please
revise.

The reference to “Analytes detected above medium-specific
concentration (MSC) in soil and in SPLP extract” has been deleted from
the legend in Figure 3.9.

Page 3-11, Section 3.4.6, Sentences 5 and 6: The boring numbers in the text
description are different from the boring numbers in Figure 3-12. For
consistency, please use the same numbering for the borings presented in the
text and in the figure.

An additional “0” has been added to the referenced boring numbers in
the text to be consistent with the figure. For example:
BHGLSWMU3104 has been changed to BHGLSWMU31004.

Page 3-11, Section 3.4.6, Sentence 7: The text states “SPLP extractions and
analyses were performed on barium, cadmium, chromium, lead, and
mercury at BHGLSWMU3101.” However, the results of these analyses are
not shown in Figure 3.12. It is recommended that the results of the SPLP
extracts and analyses be presented in Figure 3.12.

The SPLP results have been added to Figure 3.12 as requested.

U.S. Air Force Center for Environmental Excellence
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Comment 18

Response

Comment 19

Response

Comment 20

Response

Figure 3.13: Proposed borehole locations are included in the figure,
however, they are not included in the legend. It is recommended that they be
included in the legend. Moreover, analyte detected above MSC in soil and
in SPLP extracts are included in the legend, however, they are not included
in the figure (Figure 3.13). Please revise.

Proposed borehole has been added to the legend in Figure 3.13. The
reference to “Analytes detected above medium-specific concentration
(MSC) in soil and in SPLP extract” has been deleted from the legend in
Figure 3.13. Full interpretive color-coding of analytical results will be
included in the RFI report.

Page 3-3, Section 3.1.5, Sentence 2: In the text description, it is indicated
that 4 soil borings (B735, B739, B745, and B751) were installed and
sampled. However, the borings are not included in Figure 3.3. It is
recommended that they be included in the figure.

The 4 borings are actually piezometer/soil borings (P735, P739, P745,
and P751). The locations are on the figure but were mislabeled in the
text as (B73X). The text has been revised to state “...4 plezometers/soil
borings (P735, P739, P745, and P751) were installed and sampled during
the ESC.”

Figure 3.15: Figure 3-15: Analytes detected above MSC in the soil and in
SPLP extracts (yellow) are included in the legend, however, they are not
included in the figure. It is recommended that they be included in the figure.

The reference to “Analytes detected above medium-specific
concentration (MSC) in soil and in SPLP extract” has been deleted from
the legend in Figure 3.13. Full interpretive color-coding of analytical
results will be included in the RFI report.

U.S. Air Force Center for Environmental Excellence
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RESPONSES TO TNRCC COMMENTS:
RCRA FACILITY INVESTIGATION OF SWMU 2853 / LANDFILL 1
NOVEMBER 2000 REMEDIAL PROJECT MANAGER’S MEETING
NAS FORT WORTH JRB, TEXAS

Responses to Comments by Mr. Ray Risner (TNRCC)

Comment 1 Based on the COE rerouting the West Fork Trinity.... Was the landfill waste
excavated? Was it removed from site?

Response Based on the interpretation of aerial photographs, most of the landfill
was certainly excavated when the river was re-channelized. The western
portion of each trench may or may not remain in place. Construction
records (if they ever existed) regarding the disposition of excavated
landfill material could not be found during a search of the Corps of
Engineers records. Consequently, surface water/sediment samples will
be collected in the West Fork Trinity River within the former landfill
boundaries. In addition, a characterization soil boring will be installed
adjacent to the former landfill on the eastern bank of the West Fork
Trinity River to provide delineation east of the landfill. Soil samples will
be collected in S-foot intervals and analyzed for the Appendix IX list for
VOCs, Metals, PAHs, and Pesticides/PCBs. Two “lithology only” soil
borings will also be installed to determine if landfill wastes are located
on the eastern bank of the river.

Comment 2 Is the landfill gone under the riprap on both sides of the river, and even
under the river?

Response Based on the interpretation of aerial photographs, it is probable that all
of the landfill material was removed under the river and the eastern
bank of the river. However, as noted above, landfill material may or
may not remain in the western-most portion of the former landfill.
Results from the geophysics investigation were not conclusive in
determining the presence of landfill waste due to presence of rebar in the
concrete used for riprap and records regarding the disposition of landfill
materials could not be found.

U.S. Air Force Center for Environmental Excellence
M \Deliverables\A FCEE\DO3\Final Phase 111\Response 1o Ray Risner LF-1_comments dog 1 HydroGeologic, Inc , 1/18/01
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Comment 3

Response

Comment 4

Response

Comment 5

Response

How deep was the landfill waste originally in relation to the current depth of
the West Fork Trinity?

As noted in above, records regarding the excavation and disposition of
the landfill could not be found. However, most waste encountered at
other landfills at Carswell AFB was within 15 feet of the ground surface
(or just above the water table). It appears from interpreted aerial
photographs that a gently sloping bank existed on the inside of the
meander loop where the landfill trenches were located. This would
indicate the depth of the trenches decreased to the east, pinching out
near the river at the water table, which would be slightly above the
current river level.

What is the relationship of the saturated zone to river depth and flow?

In the vicinity of Landfill 1, the elevation of groundwater drops steeply
from the northwest to the southeast. The highest groundwater elevation
is approximately 545 feet above mean sea level (MSL) at LF01-1B. The
groundwater elevation drops off to the river level elevation of
approximately 529 feet MSL at WHGLTA104. To support the site
conceptual model, further investigation of groundwater elevation and
flow using piezometers located along the bank of the river is planned for
February 2001.

Where precisely are the Federal Property boundaries, on both sides of the
river?

The Federal Property Boundaries end at the fence line for NAS Fort

Worth JRB. Tarrant County owns the West Fork Trinity River right of
way on both sides of the river.

U.S. 4ir Force Center for Environmental Excellence
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PREFACE

This document contains the Phase III Final Work Plans Addendum for the Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at solid waste
management units (SWMUs) 17, 26, 28, 29, 30, and 62 at the Naval Air Station (NAS} Fort
Worth Joint Reserve Base (JRB), Texas.

HydroGeoLogic, Inc. (HydroGeoLogic) prepared this report under contract to the U.S. Air
Force Center for Environmental Excellence (AFCEE), Contract No. F41624-95-D-8005,
Delivery Order No. 0033, in support of the Air Force Installation Restoration Program (IRP).

Responsible key HydroGeoLogic personnel are as follows:

James Costello, P.G. Program Manager
Todd Harrah Project Manager

This contract will be administered by the Defense Contract Management Command, 10500
Battleview Pkwy., Suite 200, Manassas, Virginia, 22110. The Contracting Officer will be Mr.
Cliff Trimble. The Contracting Officer’s Representative will be Mr. Don Ficklen (210/536-
5290), located at the AFCEE/Environmental Restoration Division, 3207 North Road, Brooks
Air Force Base (AFB), Texas 78235-5363.

U.S. Air Force Center for Environmental Excellence
F \Deliverables\ AFCEE\DO33\Final Phase 1INROI-01 575 doc 1 HydroGeoLogic, Inc  1/19/01
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AFCEE U.S. Air Force Center for Environmental Excellence
AFB Air Force Base
B2EHP bis(2-ethylhexyl)phthalate
bgs below ground surface
COPC confaminant of potential concern
DDD 4,4’-DDD or 1,1’-(2,2-Dichloethylidene)bis-[4-chlorobenzene]
DDE 4,4’-DDE or 1,1’-(Dichloroethenylidene)bis-[4-chlorobenzene]
DDT 4,4’-DDT or 1,1°-(2,2,2-Trichloroethylidene)bis-[4-chlorobenzene]
DPT direct push technology
EPA U.S. Environmental Protection Agency
ESC expedited site characterization
F data qualifier indicating analyte was detected at a concentration less than PQL
but greater than MDL.
HSA hollow-stem auger
HwW hazardous waste
HydroGeoLogic HydroGeoLogic, Inc.
IRP Installation Restoration Program
JRB Joint Reserve Base
mg/kg milligrams per kilogram
MEK methyl ethyl ketone
MTBE methyl tertiary butyl ether
MQL method quantitation limit
MSC medium-specific concentration
NAS Naval Air Station
PAH polycyclic aromatic hydrocarbon
PCB polychlorinated biphenyl
PID photo-ionization detector
PQL practical quantitation limit
RCRA Resource Conservation and Recovery Act
RFI RCRA Facility Investigation
U.S. Air Force Center for Environmental Excellence
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RPM remedial project manager

RRR Risk Reduction Rules

RRS Risk Reduction Standard

SPLP synthetic precipitation leaching procedure
SVOC semivolatile organic compound

SWMU solid waste management unit

TCE Trichloroethene

TNRCC Texas Natural Resource Conservation Commission
TPH total petroleum hydrocarbons

vVOoC volatile organic compound

WP work Plans

WPA work Plans addendum
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FINAL PHASE IIl WORK PLANS ADDENDUM
RCRA FACILITY INVESTIGATION OF
SWMUs 17, 26, 28, 29, 30, and 62
NAS FORT WORTH JRB, TEXAS

1.0  INTRODUCTION

Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFIs) of Solid
Waste Management Units (SWMUSs) 17, 26, 28, 29, 30, and 62 are currently being conducted
in accordance with the hazardous waste (HW) permit HW-50289 issued to the former Carswell
Air Force Base (AFB) dated February 7, 1991,

The Phase III delineation and confirmation of contaminants of potential concern (COPCs) was
conducted at the subject sites during May of 2000 in an effort to obtain closure under the Texas
Natural Resource Conservation Commission (TNRCC) Risk Reduction Rules (RRRs) program.
While this field effort was successful in meeting most project objectives, each of the subject
SWMUs will require further investigation and/or remediation before a closure request from the
TNRCC is appropriate. The SWMUs addressed in this Phase III Work Plans Addendum
(WPA) are identified as follows:

SWMU 17 (Landfill 7)
SWMU 26 (Landfill 3)
SWMU 28 (Landfiil 1)
SWMU 29 (Landfill 2)
SWMU 30 (Landfill 9)
SWMU 62 (Landfill 6)

This WPA summmarizes the field activities conducted at the six SWMUs in support of the RFI
and presents rationale for additional soil and groundwater investigations to be conducted at the
subject sites. The locations of these sites at Naval Air Station (NAS) Fort Worth Joint Reserve
Base (JRB) are presented in Figure 1.1. When delineation of previously identified
contarmnation is complete for each SWMU, all data will be compiled and presented in an RFI
Report with a discussion of the Risk Reduction Standard (RRS) that is appropriate for closure
at each site.

U.S. Air Force Cemter for Environmental Excellence
F \Deliverables\ AECEE\DO¥3Final Phase IINRO1-0F 575 doc 1-1 HydroGeoLogic, Inc  1/19/01
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HydroGeoLogic, Inc.—Phase HI Work Plans Addendum—NAS Fort Worth JRB, Texas

2.0 PROJECT BACKGROUND

The NAS Fort Worth JRB RCRA permit HW-50289 requires a RFI of all SWMUs listed in
Permit Provision VIII (as well as those SWMUs subsequently added to the list) in order to
determine whether any of the hazardous constituents listed in 40 Code of Federal Regulations,
Part 264, Appendix IX, have been released into the environment.

2.1 CURRENT INVESTIGATION

Initial RFI field activities at SWMUs 17, 26, 29, 30, and 62 were conducted between February
and June 1998. RFI activities at SWMU 28 were initiated in December 1998, The RFI Work
Plans (WPs) and this WPA have been prepared using guidance documents from the Installation
Restoration Program (IRP), RCRA, the U.S. Environmental Protection Agency (EPA), and the
TNRCC RRRs program.

The initial phase of RFI sampling was conducted in accordance with the Final WPs prepared
by HydroGeoLogic (HydroGeoLogic, 1998a). The WPs contained the Field Sampling Plan the
Health and Safety Plan, which were followed during all sampling activities. The Final
Basewide Quality Assurance Project Plan, prepared by HydroGeoLogic in February 1998 and
updated in March 2000, was also used as guidance for managing specific quality assurance and
quality control procedures, as well as analytical data generated from the field investigations
(HydroGeoLogic, 1998b and 2000b).

An initial soil assessment was conducted at each site, focusing on characterizing any potential
contaminant sources and providing a preliminary evaluation of the nature and extent of any
contamination detected. The analytical results of the inorganic samples collected during this
initial investigation were compared to the NAS Fort Worth JRB background values to
determine if closure under RRS 1 was appropriate. The NAS Fort Worth JRB background
values for inorganic compounds are presented in the Final Basewide Background Study
(Jacobs, 1998). As background values are not available for organic compounds, the
investigation results for organic compounds were compared to method quantitation limits
(MQLs) for consideration of closure under RRS 1.

The results of initial investigations were reviewed to determine if the full nature and extent of
contamination had been determined. Based on this evaluation, it was determined that the
initial RFI activities did not provide sufficient data to describe the complete nature and extent
of contamination present at the six subject SWMUs. As a result, further delineation of
contamination is required at these six sites. Additional soil borings will be installed, surface
water/sediment samples will be collected, and groundwater sampling of new and eXisting wells
will be performed to continue characterization of contaminants identified during the previous
sampling rounds at each SWMU. Once the delineation of COPCs is complete at each of the
subject sites, the data will be compiled and presented in a RFI Report with a discussion of the
RRS that is appropriate for closure at each site,

U.S. Air Force Center for Environmental Excellence
F \Deliverables\AFCEE\DO33\Final Phase [INR01-01 575 doc 2-1 HydroGeoLogic, Inc  1/19/01
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HydroGeoLogic, Inc.—Phase III Work Plans Addendum—NAS Fort Worth JRB, Texas

If the RRS 2 medium-specific concentrations (MSCs) are exceeded during this investigation,
then either 1) “hot spot” remediation to achieve RRS 2 levels will be recommended, or 2)
closure under RRS 3, which includes preparation of a baseline risk assessment and, if
necessary, a corrective measures study, will be recommended.

2.2.1 Investigation Objectives

The overall objective of this project is to obtain closure of the SWMUSs under the TNRCC
RRRs program. An overview of the RRRs is presented in the project WPs and Technical
Memorandum (HydroGeoLogic, 1998a and 1998c). In addition, the SWMUs at NAS Fort
Worth JRB are subject to the specific requirements of the TNRCC HW permit number HW-
50289. Specific permit requirements are also discussed in greater detail in Section 3.2 of the
project WPs (HydroGeoLogic, 1998a). Appropriate project field tasks, presented in the
following sections, were employed to obtain the type of data required to characterize the
subject SWMUs,

Organic analytical results from all sampling events were compared to RRS 1 values and
inorganic analytical results were compared to base-specific background values as determined
by the Final Basewide Background Study (Jacobs, 1998). This evaluation revealed that
additional sampling is required at all six SWMUs to adequately characterize and delineate
concentrations to background levels, as required per 30 Texas Administrative Code §335
' Subchapter S, Risk Reduction Rules.

In summary, the RFI was designed and is being conducted to achieve the following objectives:

. Determine if a release from the units has occurred. During the initial investigation,
borings were completed to the top of the water table using direct push technology
(DPT) methods at each SWMU, and soil samples were collected every 5 feet.

. Determine the nature and extent of potential contamination. Section 3.0 of this WPA
presents current delineation/characterization needs to meet this objective at each of the
SWMUs. Field methods that will be utilized during this RFI include additional soil
boring installation using DPT, soil sample collection from selected boring intervals,
surface water and sediment sampling, installation of new monitoring wells, and
groundwater sampling from new and existing monitoring wells.

. Utilize the Synthetic Precipitation Leaching Procedure (SPLP) on contaminants detected
at Standard 3 concentrations to determine site-specific MSCs. Current site-specific
MSCs are presented and proposed SPLP sampling is discussed in Section 3.0 of this
WPA.
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3.0 ANALYTICAL RESULTS AND PROPOSED SAMPLING

A chronology of sampling events and a discussion of analytical results in soil and groundwater
at each of the six subject SWMUs are presented in the following sub-sections. Rationale for
proposed additional sampling required to obtain closure under TNRCC RRS 2 or RRS 3 is also
presented. Analytical data summarizing three rounds of sampling is presented on figures in
Section 3.0. In addition, tables outlining Standard 2 and 3 issues as well as characterization
issues have been prepared as a supplement to the discussions and figures.

3.1 SWMU 17/LANDFILL 7
3.1.1 Characterization Sampling and Results

SWMU 17 (Landfill 7) was initially investigated by HydroGeoLogic during the period of
March through May 1998. During the characterization phase (Phase I) of the investigation, 17
soil borings were advanced, 4 of which were drilled using a hollow stem auger (HSA) and
converted into groundwater monitoring wells. Soil samples were collected from the 4 borings
every 5 feet from the ground surface to the top of the water table. These samples were
analyzed for the full suite of Appendix IX analytes in accordance with the RCRA HW permit.
The remaining 13 soil borings were advanced using DPT to delineate the landfill boundaries.
Between May and December 1998, three rounds of groundwater samples were collected from
the four monitoring wells. As shown on Figure 3.1, the primary COPCs identified in soil
during the characterization phase (gray headers) were arsenic, cadmium, chromium, lead,
mercury, polychlorinated biphenyl (PCB)-1254, chlordane, 4,4’-DDE (DDE), and polycyclic
aromatic hydrocarbons (PAHs).

3.1.2 Phase II Sampling and Results

In January 1999, four borings were advanced during the second phase of the investigation; two
borings for confirmation/SPLP of arsenic, cadmium, chromium, lead, mercury, PCB-1254,
chlordane, DDE, and PAHs; and two borings to delineate mercury, PCB-1254, chlordane, and
DDE (yellow headers). As depicted on Figure 3.1, confirmation/SPLP results for
BHGLTA719 (B719) indicated that arsenic, mercury, chlordane, and PCB-1254 were not
confirmed; however, confirmation-boring B719 was located approximately 40 feet to the
northeast of the original boring B704. Therefore, results from this boring provide only
delineation information for mercury, arsenic, chlordane, and PCB-1254. At B701/B718,
confirmation/SPLP results showed that chromium was not confirmed; cadmium and PAHS
were confirmed at lesser concentrations that passed SPLP; and lead was confirmed at a lesser
concentration that failed SPLP. Chlordane, DDE, surficial mercury, and PCB-1254 were
delineated. Delineation gaps and Standard 3 gaps remained for arsenic, lead, cadmium, PAHs,
chlordane, and PCB-1254. No COPCs were detected in the first two rounds of groundwater
sampling. Round 3 groundwater results collected in December 1998 revealed detections of
benzene and benzene related compounds at WHGLTA704 (W704). Additional groundwater
samples were collected from W704 in April 1999 and October 1995 to monitor benzene and
the suite of benzene related compounds. These results showed that benzene concentrations had
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decreased significantly but still remained at Standard 3 concentrations. The latest round of
groundwater results from W704, collected in April 2000, shows that benzene has dropped to a
Standard 2 concentration. Arsenic was also detected at all three of the SWMU 17
downgradient monitoring wells (W702, W703, and W704) in December 1998, A brief
discussion of groundwater results is presented in subsection 3.14. A more detailed discussion
of groundwater results is presented in the Phase III RFI WP (HydroGeoLogic, 2000a).

3.1.3 Phase III Soil Sampling and Results

Phase III sampling was performed in April 2000. A total of 4 soil borings (B726, B727, B728,
and B729) were installed for confirmation/SPLP of PAHs. PAHs were generally confirmed at
lower concentrations; however, the highest concentrations of PAHs at SWMU 17 were
detected at B728. SPLP was not run on these samples because the SPLP extract was prepared
for EPA Method SW8270, not EPA Method SW8310, which has lower detection limits than
EPA Method SW8270. Boring B727 was also used to confirm detections of arsenic, mercury,
chlordane, and PCB-1254 at B704. Analytical results indicate that arsenic and PCB-1254 were
not detected in confirmation samples. Mercury and chlordane were both detected at Standard 2
concentrations significantly lower than the original Standard 3 results, therefore, SPLP
extraction and analysis was not performed.

Six borings (B720C, B721, B722, B723B, B724, and B725) were installed to delineate barium,
cobalt, lead, subsurface mercury, 2-hexanone, and PAHs, Analytical results indicate that
barium, cobalt, mercury, and 2-hexanone are delincated. However lead and PAHs are not
completely delineated. Using Tables 3.1 and 3.2 along with Figure 3.1 and 3.4 will assist in
finding delineation locations for each compound. Note that the detection of cadmium at B701
was not included on the analyte list for the western delineation boring B727; however, as EPA
Method SW6010 was used to analyze the sample from B727, results for cadmium will be
obtained for western delineation of cadmium at B727. It should also be noted that the lead
detection at B723B passed SPLP and provides the current site-specific MSC of 73.1 mg/kg at
SWMU 17.

3.1.4 Groundwater Sampling and Results

As depicted in Figure 3.2, analytical results from the first three rounds of groundwater
sampling reveal Standard 2 and 3 detections of chlorinated solvents associated with the regional
trichloroethene (TCE) plume (Figure 1.1). Sporadic and low Standard 2 concentrations of
cobalt, iron, manganese, potassium, and chlorobenzene were also detected in monitoring wells
located downgradient of SWMU 17. Note that arsenic was detected at Standard 2
concentrations (>0.0049 mg/L) in all three downgradient monitoring wells in the December
1998 sampling event. In addition, confirmation sampling of groundwater at W702 in April
2000 indicates Standard 2 concentrations of arsemic remain in groundwater downgradient of
SWMU 17. Analytical results from groundwater samples collected during the January 2000
sampling event for the RFI of SWMUs 22, 23, 24, and 25 delineate arsenic to the east (the
general downgradient direction) at LF05-5B and LF05-5C. However, arsenic was detected at
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WP07-10C to the southeast (HydroGeoLogic, 2000c). It should be noted that arsenic was not
detected at WP07-10C in the January 1998 groundwater-sampling event. Arsenic was
delineated to the north at FT08-11A and to the south at WP07-10A during the January 2000
sampling event. Arsenic was not detected west of SWMU 17 in the upgradient-monitoring
well W701. Benzene was also detected at W704 with Standard 3 concentration in December
1998 and decreasing Standard 3 concentrations detected in April 1999 and October 1999. The
benzene concentration at W704 had decreased to Standard 2 by April 2000.

3.1.5 Expedited Site Characterization

An Expedited Site Characterization (ESC) to delineate benzene and the benzene related
compounds detected in groundwater at W704 was also performed in April 2000. As depicted
in Figure 3.3, a total of 25 piezometers, PHGLTA724 (P724) and P730-P753; 2 monitoring
wells (W705 and W706), and 4 piezometers/soil borings (P735, P739, P745, and P751) were
installed and sampled during the ESC. Four existing monitoring wells (W702, W704, FT08-
11A, and FT08-11B) were also sampled during the ESC. Samples were immediately analyzed
in a mobile laboratory with lab-grade Gas Chromatographs using EPA Method SW38021.
Selected samples were split and sent to a fixed-based laboratory for confirmation analysis using
EPA level-3 definitive methodologies. Results of the ESC investigation indicate that P732,
P736, and P742 have delineated benzene with definitive data to the east in the downgradient
direction by monitoring wells W705 and W706, to the north with screening data by FT08-11,
to the south with definitive data by W702, and to the west with screening data by P736 and
P742. Screening data showed delineation to the southwest by P743., However, a sample taken
a few days later for definitive analysis had a detection of benzene at a concentration of 0.008
mg/L. Therefore, the benzene plume is not completely delineated to the west-southwest in
groundwater. Further delineation of benzene-impacted groundwater to the west-southwest is
recommended.

The benzene-related compounds - ethylbenzene, toluene, total xylenes, isopropylbenzene, n-
propylbenzene, zert-butylbenezene, sec-butylbenzene, and p-isopropyltoluene were encountered
in groundwater in P735, P741, P745, and P746 (Table 3.3). These compounds were all
delineated by non-detects in the remaining piezometers. A total of 22 soil samples collected
from 8 soil borings (B701, B702, B703, B704, B735, B739, B745, and B751) were analyzed
for VOCs during the RFI of SWMU 17. Results from these analyses show that benzene was
not encountered in any soil samples collected above the water table within SWMU 17. A
definitive source of benzene-impacted groundwater at SWMU 17 has not yet been determined.
A Standard 3 concentration of acrylonitrile was detected in the 10-foot interval of B735 (Figure
3.1), however, acrylonitrile was not detected in any groundwater samples.

3.1.6 Proposed Sampling
As presented above, analytical results from surface soil and subsurface soil samples collected

at SWMU 17 indicate that additional sampling is required for characterization,
confirmation/SPLP, and delineation of COPCs to background concentrations. Figure 3.4
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illustrates 11 proposed soil boring and 3 proposed soil boring/monitoring well locations. Soil
borings B765, B768, and B770 will be advanced adjacent to borings B723B, B725, and B728
(respectively) to obtain soil samples for confirmation analyses and SPLP extraction of lead
and/or PAHs. Soil boring B764 will be advanced adjacent to B702 for confirmation/SPLP of
chromium, lead, and PAHs. Soil boring B769 will be advanced adjacent to P735 for
confirmation/SPLP of acrylonitrile. Soil boring B771 will be installed south of Landfill 7 to
delineate PAHs; soil boring B767 will be installed north of Landfill 7 to delineate lead, volatile
organic carbons (VOCs), and PAHs; and soil boring B766 will be installed east of Landfill 7 to
delineate lead, acrylonitrile, and PAHs. In addition, soil borings B761, B762, and B763 will
be installed within the landfill to locate potential source area(s) of the arsenic contamination
found in groundwater downgradient of SWMU 17. Soil samples from monitoring well
locations W707, W708, and W709 will be collected from the interval exhibiting the highest
photo-ionization detector (PID) reading and from the interval just above the water table. These
samples will be analyzed for VOCs to characterize potential source area(s) for benzene. Note
that the primary driver for the installation of monitoring wells W707, W708, and W709 is to
provide upgradient delineation of benzene in groundwater. Consequently, the locations of
monitoring wells W707, W708, and W709 may be shifted further upgradient (to the west) if it
is determined in the field that delineation will not be achieved at the proposed location(s).
Rationale for selection of soil boring locations is provided in Tables 3.1 and 3.2. Proposed
boring and monitoring locations are presented in Figures 3.3 and 3.4.

In addition, 10 monitoring wells (FTO8-11A, W701, W702, W703, W704, W705, W706,
W707, W708, and W709) will be sampled for VOCs (Non-appendix IX list) to delineate
benzene and the benzene-related compounds. Four monitoring wells W701, W703, WP(7-
10C, and LFO05-5F, will also be sampled to confirm Standard 2 detections of arsenic
downgradient of SWMU 17.

3.2 SWMU 26/LANDFILL 3
3.2.1 Soil Characterization Sampling and Results

SWMU 26 (Landfill 3) was initially investigated by HydroGeoLogic during the period of
March through May 1998. Throughout the course of the investigation, a total of 26 soil
borings were installed, 4 of which were converted into piezometers. Soil samples were
collected every 5 feet from the ground surface to the top of the water table for Appendix IX
analysis from each of these 4 borings, for a total of 16 soil samples collected for Appendix IX
analysts. The remaining 22 soil borings were advanced for the purpose of delineating the
landfill boundaries. As shown on Figure 3.5, the primary COPCs identified in soil during the
Round 1 soil characterization phase were thallium, zinc, antimony, chromium (total), lead,
acetone, ethylbenzene, methyl ethyl ketone (2-butanone), and 2-hexanone.
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3.2.2 Groundwater Sampling and Results

In addition to the soil borings, two downgradient monitoring wells were installed in the
northeast quadrant. Between May and December 1998, attempts were made to collect three
rounds of groundwater samples from the installed monitoring wells. An existing monitoring
well located near the site (LF03-3D), was added to the sampling program based on AFCEE
direction at the September 11, 1998, Remedial Project Manager’s (RPM) meeting.
Groundwater sampling results are presented in Figure 3.6, It should be noted that due to
insufficient thickness of the groundwater column, W303 could not be sampled for two of the
three sampling rounds. As shown on Figure 3.6, the primary COPCs identified during the
three sampling rounds were 1,1-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene,
trans-1,2-dichloroethene, TCE, vinyl chloride, chloroform, bis(2-ethylhexyl)phthalate
(B2EHP), mercury, iron, manganese, barium, calcium, potassium, magnesium, and sodium.
Most halogenated VOCs detected in groundwater are associated with the regional TCE plume.
_ Confirmation sampling was performed for mercury in April 2000. Mercury was not detected
in the April 2000 sampling event. Other compounds detected are either essential nutrients,
sporadically detected, or were considered to be laboratory artifacts.

3.2.3 Phase II Soil Sampling and Results

In January 1999, five borings were advanced during the second round of the investigation: one
boring to confirm initial results and obtain soil samples for SPLP extraction, and four borings
to delineate known contaminants of concern. A summary of the January 1999 subsurface soil
and SPLP results is presented on Figure 3.5. The rationale used to determine whether further
action is warranted for compounds detected at Standard 3 and 2 concentrations is presented in
Tables 3.4 and 3.5. As shown on Figure 3.5, the primary COPCs identified in the Round 2
soil characterization were lead, silver, acetone, and 2-hexanone. In the soil boring B324, lead
was confirmed at a Standard 3 concentration. However, this lead contaminated sample failed
SPLP, with an extract concentration slightly above the groundwater MSC.

3.2.4 Phase III Soil Sampling and Results

In April 2000, Phase III sampling was conducted at SWMU 26 (Landfill 3). As depicted in
Figure 3.5, three soil borings were advanced for confirmation/SPLP of lead. In all three soil
samples, lead was detected either below the MSC in soil, or below the groundwater MSC in
the SPLP extract. As presented in Table 3.4 and Figure 3.5 lead has been completely
delineated.

3.2.5 Proposed Sampling

Although all COPCs at this landfill have been addressed and delineated, it was determined that
the large landfill area in the northwest quadrant was not adequately characterized. Therefore,
two additional characterization soil samples will be collected and analyzed using the Appendix
IX analyte list for VOCs, semivolatile organic carbons (SVOCs), pesticides/PCBs, metals, and
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mercury at soil borings B333 and B334. These two borings are depicted on Figure 3.5 and
presented on Table 3.6. In addition, groundwater from monitoring well HM-127 will be
sampled again to confirm the presence or absence of lead downgradient of SWMU 26.

3.3 SWMU 28/LANDFILL 1
3.3.1 Soil Characterization Sampling and Results

SWMU 28 (Landfill 1) was initially investigated by HydroGeoLogic during the period of
December 1998 through June 1999. During the first round of the investigation, three soil
borings were advanced, all of which were drilled using a HSA and converted into groundwater
monitoring wells. Per the May 19, 1999, RPM meeting, montitoring well W104 was installed
southeast of the landfill in June 1999. With the exception of intervals with no recovery or
intervals that encountered waste, soil samples were collected from these borings every 5 feet
from the ground surface to the top of the water table. These samples were analyzed for the
Appendix IX suite of analytes in accordance with the RCRA HW permit. Soil samples that
were not collected due to poor recovery during the installation of monitoring wells were
subsequently collected with a DPT rig. Summaries of the surface soil and subsurface soil
detections above the method detection limit are presented in Figure 3.7. Standard 3 COPCs
detected in soil during characterization sampling at SWMU 28 include antimony, arsenic,
bartum, cadmium, chromium, lead, selenium, PCBs, 4,4’-DDD (DDD), DDE, and PAHs.
Standard 2 COPCs included cobalt, copper, mercury, silver, sulfide, tin, zinc, DDE, benzene
and PAHs.

3.3.2 Groundwater Sampling and Results

Between December 1998 and June 1999, three rounds of groundwater samples were collected
from each of the three monitoring wells (W101, W102, and W103) installed during the first
round of the RFI. Similarly, three rounds of groundwater samples were collected from W104
between July and November 1999. These results are presented in Figure 3.8. The primary
Standard 3 COPC detected in groundwater was arsenic, which was detected at a Standard 3
concentration in the third round at W102. The isolated detection of B2EHP at W104 is
considered to be a laboratory artifact. Standard 2 COPCs included copper, iron, lead,
manganese, silver, zinc, 1,2,4-trimethylbenzene, sec-butylbenzene, and tert-butylbenzene, Of
the Standard 2 detections, only lead was detected consistently. Lead was detected in the
October 1997 sampling event at LFO1-1B conducted by Radian in 1985. Lead was also
detected during the sampling event at W101, W102, and W103 conducted by HydroGeoLogic
in January 1999. Each of the HydroGeoLogic wells is located within the landfill itself where
Standard 3 detections of lead were encountered in the soil. It should be noted that lead was not
detected in rounds 2 and 3 at W101, W102, and W103 nor was lead detected in W104 in all
three rounds of sampling (Figure 3.8).
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3.3.3 Phase II Soil Sampling and Results

Phase 11 activities included the installation of soil borings B10I, B102, and B103 adjacent to
monitoring wells W101, W102, and W103, respectively, to obtain soil samples for
confirmation/SPLP of Standard 3 COPCs and to fill in data gaps from missing intervals.
Analytical results from B101/W101 confirmed the presence of antimony (10-foot interval) and
lead (5-foot interval) at concentrations of 4.9 milligrams per kilogram (mg/kg) and 157 mg/kg.
Both detections passed SPLP and provide the site-specific MSCs for SWMU 28. PAHs were
also detected in the 5 and 10-foot intervals, but the SPLP detection limits were ¢ither too high
(due to dilutions) or the data was rejected. Therefore, the SPLP results do not qualify the
original totals for site-specific MSCs. Confirmation samples in the 15-foot interval of
B101/W101 were not collected because water was encountered.

Phase II confirmation results from B102/W102 in the surface interval did not confirm PCB-
1254 at a Standard 3 concentration. The detection was just above the practical quantitation
limit (PQL), or a non-detect. Analytical results from B102/W102 in the 5-foot interval did not
confirm antimony results above background concentrations. However, the Standard 3
concentration of chromium was confirmed at a significantly lower concentration of 45.3 mg/kg
and lead was confirmed at a significantly higher concentration of 2080 F mg/kg. Chromium
passed SPLP and provides the site-specific MSC. The concentration of lead was deemed too
extreme to successfully run SPLP. Analytical results from B102 in the 10-foot interval
revealed Standard 3 concentrations of antimony (1.8 mg/kg), cadmium (19.6 mg/kg),
chromium (29.4 mg/kg) and lead (2270 mg/kg). Antimony and cadmium passed SPLP and
provide site-specific MSCs for SWMU 28. Chromium is below the site-specific MSC and the
concentration of lead was deemed too high to successfully run SPLP. Zinc was also detected
in the 10-foot interval of B102 at the elevated Standard 2 concentration of 1090 mg/kg.

Phase II confirmation results from B103/W103 in the surface interval confirmed the detection
of cadmium below the site-specific MSC. Lead was also confirmed at a concentration (327
mg/kg), which was also deemed too high to successfully run SPLP.

Soil boring B10S delineated metals to background or near background levels north of SWMU
28; however, the antimony result in the 10-foot interval was rejected. PAHs were also
delineated north of the landfill by B105. With the exception of the lead detection in the 5-foot
interval of soil boring B106, metals are delineated west of the central portion of SWMU 28.
However, PAHs were not delineated to the west of the landfill in the 5-foot interval of B106.
Analytical results at B107 show that metals are delineated west of the southern portion of
SWMU 28; however, PCB-1254 was detected at a Standard 3 concentration of 0.14 mg/kg.
Note that refusal was encountered at a depth of 7 feet below ground surface (bgs) in bedrock at
boring B107. Metals were delineated southwest and south of SWMU 28 by soil borings B108
and B109, respectively.
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3.3.4 Proposed Sampling

Analytical results from Phase II soil samples collected at SWMU 28 (Landfill 1) indicate that
additional sampling is required for confirmation/SPLP and delineation to background
concentrations. Proposed Phase III sampling locations are depicted on Figure 3.7 with tan
colored headers. Confirmation/SPLP sampling will be conducted at B101/W101 for PAHs,
metals, and pesticides. Confirmation/SPLP samples will also be collected at B106 for PAHs,
B107 for PCB-1254, LFO1-1B for selenium, and LFO1-1F for arsenic and antimony.
Delineation sampling locations B110, B111, B112, B113, and B114 will be used to delineate
various Standard 2 and 3 compounds to the north, south, and west of the landfill. The
sampling rationale for these borings is presented in Tables 3.7 and 3.8. Piezometers will also
be installed in selected boring locations to obtain groundwater elevation data needed to support
the conceptual site model. Monitoring well W102 will also be sampled for metals to confirm
the presence of lead detected in the first round of sampling and arsenic detected in the last
round of sampling. In addition, as outlined in Table 3.9, four surface water and sediment
samples will be collected to characterize the potential impact of SWMU 28 COPCs on the
West Fork Trinity River. One sampling location will be located upstream of the landfill, two
sampling locations will be located adjacent to the landfill, and one sampling location will be
located downstream of the landfill. In addition, a characterization soil boring, B115, will be
installed on the eastern side of the West Fork Trinity River to determine if COPCs exist on the
eastern bank and to potentially delineate COPCs east of SWMU 28. Soil borings B116 and
B117 will be continuously cored to provide visual and lithologic descriptions of soil in order to
delineate potential landfill boundaries east of the West Fork Trinity River. Piezometers will be
installed at B115, B116, and B117 to obtain groundwater elevation data.

3.4 SWMU 29/LANDFILL 2
3.4.1 Soil Characterization Sampling and Results

SWMU 29 (Landfill 2) was initially investigated by HydroGeoLogic during the period of
March through May 1998. During the first round of investigation at SWMU 29, a total of 24
soil borings were installed, 8 of which were converted into piezometers. Twenty soil borings
were advanced solely for the purpose of delineating landfill boundaries. Four soil borings
were used to collect soil samples in 5-foot intervals from the ground surface to the top of the
water table and were submitted for chemical analysis, for a total of 16 soil samples collected
for Appendix IX analysis. The locations of soil borings and analytical results are presented in
Figure 3.9. Note only detections over RRS 1 are presented in Figure 3.9 for Phase I results
(gray table headers) and Phase II results (yellow headers). Tables containing Phase III results
(green headers) present all results (non-detects and results < RRS 1). The primary COPCs
detected in soil during the characterization phase included antimony, barium, cadmium,
chromium, lead, mercury, aldrin, heptachlor epoxide, and PAHs. Petroleum stained soils

were also encountered in several locations within the landfill. A summary of the SWMU 29
Standard 3 and Standard 2 issues are presented in Tables 3.10 and 3.11.
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3.4.2 Groundwater Sampling and Results /
In addition to the soil borings, four groundwater-monitoring wells were installed (Figure 3.10).
Between May and December 1998, three rounds of groundwater samples were collected from
the four installed monitoring wells. Analytical results from the three rounds of sampling
revealed the presence of chlorinated solvents associated with the regional TCE plume and
sporadic detections of metals at low concentrations in each of the downgradient monitoring
wells (W201, W202, and W203). Detections of these metals are believed to be associated with
turbid water conditions due to low water levels and poor recovery in monitoring wells W201
and W203. These metals were not detected above RRS 1 in monitoring wells WITCTAO19
and WITCTAO35, which are located further downgradient of SWMU 29. The WITCTA wells
were sampled during the investigation of oil/water separators (IT Corporation, 1998). It
should be noted that only metals and halogenated VOC results are presented for monitoring
wells WITCTAO019, WITCTA022, WITCTAO35, and WITCTAO37, because these compounds
were the only COPCs detected in groundwater downgradient of SWMU 29.

3.4.3 Phase II Soil Sampling and Results

Seven borings were advanced in January 1999 during Phase II of the investigation. The
purpose of two borings (B229 and B230) was to confirm initial results and obtain soil samples
for SPLP extraction and analysis. Additionally, five borings were installed to delineate known
contaminants of concern, Cadmium, chromium and selenium were not confirmed, however,
lead was confirmed and passed SPLP to establish the site-specific MSC of 44.4 mg/kg. PAHs
were also confirmed at B229 and passed SPLP to establish site-specific MSCs for these
compounds (Table 3.10). Heptachlor epoxide was not confirmed at B229; however, sample
dilutions (due to dark colored extracts caused by PAHs) resulted in reporting limits above the
original detected concentrations.

Analytical results from soil samples collected from boring B231 in December 1999 indicated
that several inorganic analytes and organic compounds were present at concentrations greater
than RRS 1. Antimony, barium, cadmium, chromium, lead, nickel, and zinc were detected
above background values in the surface soil sample. Silver was detected above background in
one subsurface soil sample collected from boring B231. Several pesticides and pesticide-
related compounds including aldrin, DDD, DDE, 4,4’ DDT (DDT), endrin aldehyde, endrin
ketone, and heptachlor epoxide, were detected above MQLs and/or MSCs in the surface soil
sample collected at boring B231. An MSC does not exist for endrin aldehyde and endrin
ketone; therefore, an MSC will be calculated for these compounds. In addition, several PAHs
(i.e.,  benzo[a]anthracene, chrysene,  benzo[b]fluoranthene,  benzo[k]fluoranthene,
benzo[a]pyrene, indeno[1,2,3-c,d]pyrene, and dibenzo[a,k]anthracene), were detected above
MQLs in the surface soil sample collected at boring B231. With the exception of
dibenzo[a, h]anthracene, detections of these compounds are below alternative MSCs per
previous SPLP results. Similarly, 3-methylcholanthrene, which is a PAH not reported under
EPA Method SW8310, was detected above the MQL. A MSC does not exist for this
compound, therefore, a MSC will be calculated. PAHs are considered to be ubiquitous in the
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surface soil at SWMU 29 as the landfill is surrounded by asphalt roads and is also located near
taxiways. In addition to PAHs detected in the surface soil sample collected from boring B231,
phenanthrene was detected above the MQL in the soil sample collected from the 5-foot
interval. Phenanthrene was also detected above MQL in subsurface soil samples collected
from boring B201/B229, and was partially delineated by borings advanced in January 1999,

3.4.4 Phase III Soil Sampling and Results

Phase III sampling was performed in April 2000. Confirmation results from soil boring B234/
B201/B229 did not confirm 2-methylnaphthalene or heptachlor epoxide (with reporting limits
slightly above the MSC). Dibenzo[a,h]anthracene was confirmed, however the SPLP sample
extract was prepared for SW8270 versus being prepared for the more sensitive method
SW8310. Therefore, the SPLP extract was not analyzed. Soil borings B237, B238, and B239
were successful in delineating COPCs to the west, southwest, and southeast of boring
B201/B229. In addition, soil borings B237, B247 and B248 were successful in delineating
COPCs to the west, northwest, and north of B231. However, results for antimony and
cadmium were not reported. As SW6010 was run at B237, B247, and B248 in the surface
interval, results for antimony and cadmium will be obtained from the laboratory.

3.4.5 Petroleum-Stained Soils Investigation

In May 1999, a soil gas survey was conducted to determine if the source of petroleum stained
soils could be traced back to existing underground storage tanks near the site. The results of
the soil vapor survey were inconclusive, but did show petroleum contamination only in
locations near utility lines (HydroGeoLogic, 2000a). Figure 3.11 depicts the locations of
underground utilities at SWMU 29. However, because the soil vapor survey did not provide a
definitive source to the petroleum staining, additional soil borings were planned to confirm and
delineate the petroleum contamination in the Phase I field effort.

As shown on Figure 3.11, a total of 15 borings, 3 of which are also replicated on Figure 3.9,
were advanced to identify and delineate petroleum-stained soils. Soil samples were collected
from the surface to the water table and screened with a PID. The soil sample with the highest
PID reading and a soil sample just above the water table were analyzed using EPA Method
SW8020 for VOCs, SW8310 for PAHs, and TX 1005 for total petroleum hydrocarbons (TPH).
Analytical results from this sampling revealed that neither benzene, toluene, ethylbenzene,
total xylene, nor methyl tertiary butyl ether were detected at any sample interval. PAHSs and
TPH were detected at multiple depths at B236 and B241; however, concentrations do not
indicate potential source areas. PAHs and TPH were also detected at multiple depths at B246
and B242 (located near a water utility in the area of B210 where a golden brown staining was
first observed). Note that the petroleum staining confirmation borings B232/B205 and
B234/B201 detected PAHs and TPH in the subsurface but did not detect PAHs or TPH at the
water table. To the south of SWMU 29 PAHs at B243, B244, and B245 were detected at low
concentrations just above the water table; however, TPH was only detected at B245. The
remaining six borings (B233, B235, B238, B239, B240 and B247), were either non-detect or
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had low concentrations of PAHs and TPH. Based on these results, it remains possible that a
source area may be present in the landfill, or that a source may be migrating along utilities into
the landfill, or both. Product identification (from existing chromatographic spectra) at these
borings is planned to discern pockets of differing product types within the landfill.

3.4.6 Soil Sampling Results - SWMU 31

As depicted on Figure 3.12, the former waste accumulation area, SWMU 31, is located in the
northern portion of SWMU 29. SWMU 31 managed wastes collected from operations within
Buildings 1055 (Fire Control Shop) and 1050 (Pneudraulics Shop), from 1955 to 1990. It
reportedly handled hydraulic fluids, solvents, methyl ethyl ketone (MEK), TCE,
tetrachloroethene, and silicone damping fluid containing Freon 113. SWMU 31 was
investigated in 1999 through 2000 as part of the RFI of waste accumulation areas across the
former Carswell AFB (HydroGeoLogic, 1999). The detection of mercury in
BHGLSWMU31002 at the Standard 2 concentration of 0.2 mg/kg was the only COPC
identified in the subsurface during the investigation of SWMU 31. As no pattern of release
from the ground surface could be discerned, the mercury detection has been attributed to
landfill activities at SWMU 29. Therefore the detection of mercury in the 15-foot interval of
BHGLSWMU31002 will be delineated along with other COPCs at SWMU 29.  Analytical
results from the SWMU 31 characterization sampling of surface soils (BHGLSWMU31001 and
BHGLSWMU31002) revealed the presence of SVOCs, VOCs, and metals in surface soils.
These surface soil COPCs were subsequently delineated by sample locations
BHGLSWMU31004, BHGLSWMU31005, and BHGLSWMU31006. Note that the detections
of COPCs at BHGLSWMU31002 were not confirmed at BHGLSWMU31003. SPLP
extractions and analysis were also performed on barium, cadmium, chromium, lead, and
mercury at BHGLSWMU31001. With the exception of lead, all of these metals passed SPLP
to provide site specific MSCs for these elements at SWMU 31. Note that the site-specific
MSCs achieved at SWMU 31 have been adopted for SWMU 29 as SWMU 31 is physically
located within SWMU 29. These site-specific MSCs include barium (506 mg/kg), cadmium
(1.5 mg/kg), chromium (40.6 mg/kg), and mercury (0.57 mg/kg). Under a separate project,
an Interim Remedial Action is planned to remove lead contaminated surface soils and other
COPCs at BHGLSWMU31001.

3.4.7 Proposed Sampling

Analytical results from soil samples collected at SWMU 29 (Landfill 2) indicate that additional
sampling is required for confirmation/SPLP as well as delineation to background
concentrations. Figure 3.9 depicts the eight proposed sampling locations. Note that proposed
soil boring location B253 is replicated on both Figures 3.9 and 3.11. Confirmation/SPLP
sampling will be performed at three soil borings to potentially provide site-specific MSCs: soil
boring B251/B231 will be used to confirm detections of antimony, barium, cadmium,
chromium, lead, aldrin, heptachlor epoxide, B2EHP, and dibenzo[a, #]anthracene at B231. Soit
boring B252 will also be used to confirm the detection of dibenzo[a,h]anthracene at B232,
Soil borings B254 and B256 will be used confirm detections of B2ZEHP at B206 and B204,
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respectively. Soil borings B257 and B258 will be used to delineate mercury in the 15-foot
interval to the north and west of BHGLSWMU31002. Soil boring B253 will be advanced in
the central portion of the landfill to characterize and potentially separate areas of petroleum-
stained soils encountered in the central, southern, and western portion of the landfill. Soil
boring B255 will be used to delineate zinc in the surface to the south of B201, as well as PAHs
and TPH to the south of B245.

3.5 SWMU 30/LANDFILL 9
3.5.1 Soil Characterization Sampling and Results

SWMU 30 (Landfill 9) was investigated by HydroGeoLogic between March and April 1998.
During the investigation, a total of 25 soil borings were advanced, 5 of which were converted
into piezometers to facilitate monitoring well placement. Soil samples were collected from
three borings every 5 feet from the ground surface to the top of the water table and were
analyzed for the full Appendix IX suite of analytes. A total of 12 Appendix IX soil samples
were collected and analyzed. The remaining 22 soil borings were drilled for the purpose of
delineating the boundaries of the landfill. As shown on Figure 3.13, the primary COPCs
identified in soil above background levels during the soil characterization phase are barium,
cadmium, lead, thallium, zinc, mercury, copper, chlordane, DDE, MEK, and several PAHS,
including  anthracene,  benzo[a]anthracene,  benzo[a]pyrene,  benzo[b]fluoranthene,
benzo(g, 4, i]perylene, benzo[k]fluoranthene, chrysene, fluoranthene, indeno[1,2,3-c,d]pyrene,
phenanthrene, and pyrene. Summaries of the SWMU 30 Standard 3 and Standard 2 issues are
presented in Tables 3.12 and 3.13, respectively.

3.5.2 Groundwater Sampling and Results

In addition to the soil borings, eight monitoring wells were successfully installed between June
1998 and January 1999. Four rounds of groundwater samples were collected from these
monitoring wells. The groundwater results are summarized in Figure 3.14, and discussed in
detail in the Final Phase III RFI Work Plans (HydroGeoLogic, 2000a). As shown on Figure
3.14, the primary COPCs detected above their respective RRS 1 values during the four rounds
of groundwater sampling were arsenic, antimony, cadmium, copper, nickel, silver, TCE, and
B2EHP. It is important to note that antimony, cadmium, copper, nickel, and TCE were only
detected in one well, W901, which was located upgradient of Landfill 9. In addition, the TCE
detection should be considered anomalous and is most likely related to cross contamination
from the sampling pump. Therefore, only arsenic, silver and B2EHP were detected in wells
located within, or downgradient of, Landfill 9. Arsenic was detected at Standard 2
concentrations in the second and third of five groundwater sampling rounds at W904. Arsenic
was also detected in three of four groundwater sampling rounds at W905. Silver was detected
at a Standard 2 concentration in only the first of five groundwater sampling rounds at W904.
B2EHP, which was sporadically detected at low concentrations in W902, W903, W904,
W905, W952, W953, and W954, is considered a laboratory artifact and therefore will not be
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further confirmed or delineated. An additional round of sampling to confirm arsenic at one
well is proposed.

3.5.3 Phase II Soil Sampling and Results

During Phase II of the soil investigation, two soil borings were advanced with a hand auger to
obtain soil samples for confirmation analyses and SPLP extraction. A summary of the results
is presented on Figure 3.13. As shown on Figure 3.13, the primary COPCs identified for
confirmation during the Phase II soil characterization were barium, cadmium, lead, chlordane,
benzo[a]anthracene, benzola]lpyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, and
indeno[1,2,3-c,d]pyrene. Only lead was detected above the groundwater MSC using the SPLP
method,

3.5.4 Phase III Soil Sampling and Results

Phase III of the soil investigation was conducted at Landfill 9 in order to further delineate and
conduct confirmation analyses and SPLP extraction for several COPCs. Eight borings were
advanced for Phase Il sample collection as depicted on Figure 3.13, The primary COPCs
identified include barium, cadmium, lead, zinc, mercury, copper, chlordane, DDE,
acenaphthene, acenaphthylene, anthracene,  benzo[a]anthracene,  benzo[a]jpyrene,
benzo[p]fluoranthene, benzolg,h,ijperylene, benzo{k]fluoranthene, chrysene,
dibenzola, h]anthracene, fluoranthene, flourene, indeno[1,2,3-c,d]pyrene, naphthalene,
phenanthrene, and pyrene.

3.5.5 Proposed Sampling

An evaluation of Phase III analytical results indicates additional characterization and
delineation is required. Six additional borings are proposed. Boring B942 will be located in
the center of the eastern “lobe™ to characterize this area using the Appendix IX analyte list for
metals, pesticides/PCBs, VOCs, and SVOCs, Additional soil samples will be collected to
delineate PAHs at B941; zinc at B938, B939, and B940; and zinc, chlordane, and DDE at
B937.

3.6 SWMU 62/LANDFILL 6
3.6.1 Soil Characterization Sampling and Results

SWMU 62 (Landfill 6) was investigated by HydroGeoLogic between March and May 1998.
Throughout the course of the investigation, 18 soil borings were drilled, 4 of which were
converted into piezometers. In three of the borings, soil samples were collected every 5 feet
from the ground surface to the top of the water table for Appendix IX analysis, resulting in a
total of 12 Appendix IX samples. The remaining 14 soil borings were drilled for the purpose
of delineating the boundaries of the landfill. As shown on Figure 3.15, the primary COPCs
identified during the Landfill 6 characterization soil investigation include the inorganic
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compounds antimony, barium, beryllium, chromium, lead, nickel, selenium, thallium,
vanadium, and zinc; the organic compounds chlordane, dieldrin, DDE, DDT, acetone, methyl
ethyl ketone (2-butanone), B2EHP; the PAH compounds benzo[a)anthracene, benzo[a]pyrene,
benzofb]fiuoranthene, chrysene, fluoranthene, indeno[1,2,3-c,d]pyrene, phenanthrene, and
pyrene; and sulfide. Summaries of the SWMU 62 Standard 3 and Standard 2 issues are
presented in Tables 3.14 and 3.15.

3.6.2 Groundwater Sampling and Results

In addition to the soil borings, four monitoring wells were installed. Between May and
December 1998, three rounds of groundwater samples were collected from the four installed
monitoring wells. These results are summarized in Figure 3.16, and discussed in detail in the
Final Phase Il RFI Work Plans (HydroGeoLogic, 2000a). As shown on Figure 3.16,
manganese was the only inorganic analyte detected above RRS 1 in groundwater from the four
monitoring wells associated with the landfill. Manganese detections were limited to
monitoring wells W602 and W603. Because concentrations of manganese are low and
manganese is not an Appendix IX analyte, further consideration of this analyte is not
warranted.

Several organic compounds were detected at concentrations above the MQL in groundwater
from the four monitoring wells associated with Landfill 6. The detected organic compounds
from the four wells, including cis-1,2-dichloroethene, trans-1,2-dichloroethene, TCE,
chloroform, and viny! chloride, are associated with the regional TCE plume. Note that
B2EHP was detected in the December 1998 groundwater sample collected from the upgradient
monitoring well, W604. This isolated detection is considered to be a laboratory artifact.
Therefore, no additional groundwater sampling for organic analytes at SWMU 62 is
recommended.

3.6.3 Phase II Sampling and Results

In January 1999, seven soil borings were advanced during Phase II of the soil investigation.
Three borings were advanced to confirm initial results and obtain soil samples for SPLP
extraction, and four borings were advanced to delineate known contaminants of concern. A
summary of the results is presented in Figure 3.15. As shown on Figure 3.15, the primary
COPCs detected were selenium in B619; selenium, chlordane, and dieldrin in B620; selenium
in B621; selenium, chlordane, and dieldrin in B622; lead, chlordane, dieldrin in B623;
antimony, beryllium, chromium, and selenium in B624; and lead, pyrene, benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, and indeno[l,2,3-cd]pyrene in B625. During the
second round of the soil investigation, soil samples were also collected from borings B623 and
B625 for confirmation analysis and SPLP extraction. However, higher confirmation results
could not be obtained for chlordane and dieldrin, and the initial detections of PAHs could not
be confirmed. Therefore, analytical results from soil samples collected at SWMU 62 (Landfill
6) indicated that a third round of sampling was required for delineation to background
concentrations:
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3.6.4 Phase I1I Sampling and Results

During Phase III sampling, six borings were advanced and sampled for confirmation analysis
and SPLP extraction as depicted on Figure 3.15. The Phase III soil investigation results
include detections of lead (including SPLP lead) and zinc; the organic compounds chlordane,
dieldrin, and DDT; and the PAH compounds (including SPLP PAHs) acenaphthene,
acenaphthylene, anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[g, h,ilperylene, benzo[k]fluoranthene, chrysene, dibenzo[a,h]anthracene, fluoranthene,
fluorene, indeno[1,2,3-c, d]pyrene, naphthalene, phenanthrene, and pyrene.

Soil borings B632 and B633 were advanced adjacent to the former location of borings
B615/B625 and B605/B623, respectively, to obtain soil samples for confirmation analysis and
SPLP extraction. Phase III soil samples collected from B632 and B633 contained several
detections of pesticides and PAHs. Boring B627 was advanced north of Landfill 6, and boring
B628 was advanced east of Landfill 6 to delineate contaminants of concern. B627 contained
lead, zinc, and several PAHs. B628 contained lead, zinc, several pesticides, and several
PAHs. Based on results from soil samples previously collected from boring B626, additional
borings were advanced south (B629) and west (B630) of Landfill 6 to delineate the southern
and western extent of Landfill 6. B629 contained DDT and B630 contained lead, DDT, and
several PAHs.

3.6.5 Proposed Sampling

Analytical results from Phase III sampling indicate that additional delineation and
confirmation/SPLP sampling is required from seven additional borings, which will be
advanced during the next round of sampling. As presented on Figure 3.15, confirmation/SPLP
soil samples will be collected and analyzed from B634 for antimony, and from B638 for
dieldrin and B2EHP. Delineation soil samples will be collected from B635 for lead, zinc, and
PAHs; from B636 for lead, zinc, and PAHs; from B637 for lead, zinc, chlordane, dieldrin,
and PAHs; from B639 for antimony, nickel, and vanadium; and from B640 for antimony,
nickel, vanadium, and lead.
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HydroGeoLogic, Inc.—Phase IHl Work Plans Addendum—NAS Fort Worth JRB, Texas
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