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1.0 Introduction

The Aur Force Center for Environmental Excellence (AFCEE) contracted IT Corporation (IT) to
perform a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at 13
oil/water separator (OWS) sites to determine whether these units released hazardous constituents
into the environment. This RFI report demonstrates that these OWSs pose no sigmficant nisk to
human health or the environment and should be considered for no further action (NFA) under the
Texas Natural Resource Conservation Commission (TNRCC) Risk Reduction Program (RRP).
Some of the OWS sites (Building 1602, Bulding 3358, and Building 4146) are not included as
Sohd Waste Management Units (SWMUSs) or Areas of Concern (AOC) in the RCRA permut
(HW-50289); however, they are being investigated as part of the Sanitary Sewer System (SWMU
66) that 1s currently being investigatied by the Air Force Base Conversion Agency (AFBCA)

This RFI report presents the results of various investigations, demonstrates that OWS sites at
Buiidings 1015, 1027, 1060, 1064, 1190, 1191, 1194, 1414, 1602, 1643, 3358, 4146, and 4210
pose no significant risk to human health or the environment, and provides justification for NFA
and regulatory site closure under either TNRCC RRP Risk Reduction Standard (RRS) | or

RRS 2. The OWSs at Buildings 1643, 3358, and 4146 meet requirements for closure under
RRS 1. The remaining sites (Buildings 1015, 1027, 1060, 1064, 1190, 1191, 1194, 1414, 1602,
and 4210) are recommended for closure under RRS 2. The investigations at these OWS sites
were managed under the Environmental Restoration Account. The primary regulatory programs
that oversee the investigation and closure of these sites are RCRA and the TNRCC RRS

program.

1.1 Project Background

Naval Air Station (NAS) Fort Worth Joint Reserve Base (JRB) is a parcel of the former Carswell
Air Force Base (AFB) that has been transferred from the U.S. Air Force (USAF) to U.S. Navy
management following the closure of Carswell AFB on September 30, 1993. To complete the
transfer of the property, environmental investigations are required to identify potential
contamination relating to USAF activities prior to September 30, 1993. Contaminated sites
identified must then be remediated to concentrations that are protective of human health and the
environment under the TNRCC RRP and 1n accordance with the RCRA Hazardous Waste Permit
(HW-50289).

KN\C arswel\P30WS/Funal\P3-TXTV04/30/31 (10 03 AM)
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The Texas Water Commission (TWC), now known as the TNRCC, 1ssued a RCRA hazardous
waste permit (HW-50289) toTheTorer Carswell AFB on February 7, 1991. The permut requires
that a RFI be conducted at all SWMUSs and AOCs listed 1in Permit Provision VIII in order to
determine whether any of the constituents, listed in 40 Code of Federal Regulations (CFR) Part
264, Appendix IX, have been released into the environment. Seven of the OWS sites presented
in this report have been designated as SWMUs [Building 1015 OWS (SWMU 47), Building
1027 OWS (SWMU 44), Building 1190 OWS (SWMU 52), Building 1191 OWS (SWMU 37),
Building 1194 OWS (SWMU 35), Building 1414 OWS (SWMU 41) and Building 1643 OWS
(SWMU 40)), three have been designated as AOCs [Building 1060 OWS (AOC 11), Building
1064 OWS (AOC 10), and Building 4210 OWS (AOC 12)], and three OWS sites have not been
designated as either a SWMU or AOC on the permut [Building 1602 OWS, Building 3358 OWS,
and Building 4146 OWS).

The RFI was conducted to collect the physical and chemical so1l and groundwater data necessary
to achieve site closure under the TNRCC RRS (30 Texas Admunistrative Code [TAC] 335
subchapters §335.554 and §335.555). Analytical data from 9 of the 13 OWS sites presented 1n
this RFT report were collected by Law Environmental, Inc. (Law, 1995) during an initial OWS
assessment in 1994 and by IT Corporation during Phases | through 3 of the RFI field activities.

IT collected the Phase 1 RFI data as part of the RFI of the Sanitary Sewer System (SWMU 66) in
1997 and 1998. During the Phase 1 Sanitary Sewer System RFI, IT collected soil, groundwater,
and geotechnical data to characterize soil and groundwater conditions at the 13 OWS sites
Because the OWS investigation was an outgrowth of the Sanitary Sewer Systern RFI, there was
agreement between the USAF and TNRCC that a surface so1l sample (O to 2 feet in vegetated
areas and 1 to 3 feet 1n areas with impervious surfaces such as asphalt or concrete) and a
subsurface sample collected just above the water table would be adequate to characterize each
OWS site to determine whether there had been a release of contamination to the environment.
Results of the Sanitary Sewer System RFI were previously reported in the draft Sanitary Sewer
System RFI (IT, 1997) and were also included 1n the draft OWS RFI addendum report (IT, 1998).

The Phase 2 and Phase 3 RFI data were collected from March through November 2000 to address
data ga;is from previous 1nvestigations. The data collected by IT and Law (1995) will be
summarized for each site in Chapters 4.0 through 16.0 to show that the 13 OWS sites meet the
requirements for closure under the TNRCC RRP.
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1.2 Site Identification

The OWS sites are located at the NAS Fort Worth JRB, a parcel of the former Carswell AFB, in
Fort Worth, Texas (Figure 1-1). Figure 1-2 displays the locations of the 21 OWS sites that were
investigated by IT (1998) during the OWS RFI addendum. Table 1-1 presents a summary of the
23 OWSs that are located at the 21 OWS sites. The purpose of this RFI report is to document
mvestigations conducted at 13 of the 21 sites. RFI results indicate that the OWS units meet the
requirements for closure under TNRCC RRS | or RRS 2 (TNRCC, 1996). The thirteen sites that

are included in this report are:

e Building 1015 OWS (SWMU 47)

« Building 1027 OWS (SWMU 44)

» Building 1060 OWS (AOC 11)

+ Bulding 1064 OWS (AOC 10}

« Building 1190 OWS (SWMU 52)

« Building 1191 OWS (SWMU 37)

» Building 1194 OWS (SWMU 135)

« Building 1414 OWS (SWMU 41)

+ Bulding 1602 OWS (part of SWMU 66)
» Building 1643 OWS (SWMU 40)

« Building 3358 OWS (part of SWMU 66)
« Building 4146 OWS (part of SWMU 66)
« Building 4210 OWS (AOC 12).

The remaining eight OWS sites discussed in the NAS Fort Worth OWS RFI addendum report
(IT, 1998) have either been presented for closure in earlier reports or require additional sampling
to confirm and/or delineate contaminant concentrations detected during previous investigations.
Five of these sites (OWS Buildings 1101, 1320, 1423, 1656, and 4210) were presented for
closure under RRS 1 1n an earlier RFI report (IT, 2000). Two additional sites (OWS Building
1145 [AOC 13] and OWS Building 1628 [SWMU 7]) are being investigated by HydroGeoLogic,
Inc. (HGL). The remaining OWS site, Building 1655 — a part of SWMUG66, requires additional
sampling to delineate manganese concentrations identified during Phases 1 and 3 of the RFI
activities. Delineation of manganese at the Building 1655 OWS site will be conducted under a
separate contract and will not be part of thus RFI report.

Site descriptions and operational histories of the 13 OWS sites are presented in Chapters 4.0
through 16.0 of this RFI report
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Table 11

Oil/Water Separator Summary List

NAS Fort Worth JRB, Texas
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Building AOC/ Previous Site Capacity Year of
Number | SWMU No. | Investigation | Type {gallons) installation
1015 SWMU 47 LAW and IT A 1,500 1967
1027 SWMU 44 LAW and IT A 1,500 1985
1060 AOC 11 LAW and IT A 750 1985
1064 AOC 10 LAWand IT A 18,000 1988
1101 N/A IT B 4,000 1983
1145 AQC 13 LAW and IT A 1,500 1982
1190 SWMU 52 LAWand IT A 2,000 1959
1191 SWMU 37 LAW and IT A 1,000 1982
1191 N/A IT B 500 Unknown
1194 SWMU 35 LAW and IT A 2,000 + 1,500 1983
1320 N/A IT B 1,000 Unknown
1414 SWMU 41 LAW and IT A 1,000 1970
1423 N/A IT A 3,000 1994
1602 N/A T B 500 Unknown
1628 SWMU 7 IT A 4,380 1980
1628 SWMU 8 iT A 2,000 1980
1643 SWMU 40 IT A 20,000 1982
1643 SWMU 40 IT A 20,000 1982
1655 N/A IT A 18,000 1985
1656 N/A IT A 1,600 1989
3358 N/A IT B N/D Unknown
4146 N/A IT A 20,000 1983
41860 N/A IT B N/D 1984
4210 AOC 12 IT A 4,500 1985

Legend:
A - Qil'Water Separator
B - Grit/Qil Interceptor

N/A - Not applicable. These OWSs are being investigated as part of SWMU 66 (Sanitary Sewer System)

N/D - Not determined

Law - Law Environmental, Inc

IT - IT Corporation.

SWMU - Solid Waste Management Unit

AQOC - Area of concern

Shaded rows indicate the OWS sites that are included in ttus RFI Report.
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1.3 Regulatory Requirements

Analytical data collected at the 13 OWS sites presented 1n this RFI report were evaluated and
compared to the TNRCC RRSs. The TNRCC RRSs (30 TAC 335 Subchapter S) specify a
consistent risk management policy to define the cleanup actions necessary to protect human

health and the environment. The RRSs define the following three tters of cleanup standards:

e RRS I requures cleanup to laboratory nondetectable levels or site-specific levels.
Cleanup of RRS 1 levels 1s commonly referred to as "clean closure.” Deed
certification on the property and post-closure care 1s not required under this
standard.

¢ RRS 2 requires a cleanup to default health-based levels such that any substantial
threat to human health or the environment is reduced to acceptable levels. These
cleanup standards are termed media-specific concentrations (MSCs). Examples of
MSC:s for selected chermicals are tabulated in the regulations (30 TAC §335.568
Appendix [I), and equations are prescribed for use 1n calculating MSCs for
chemucals not listed. Delineation of soil and groundwater concentrations to site
background concentrations is required for RRS 2 closure. No cleanup is required in
the event that detected concentrations do not exceed MSCs. Deed certification on
the property is required. Post-closure care may be required to monitor groundwater
concentrations that exceed RRS 2. Post-closure care ts not required for soil
concentrations that exceed site background (RRS 1) but are less than MSCs
(RRS 2).

e RRS 3 requires a site-specific baseline nsk assessment to define alternative cleanup
levels based on health effects. Cleanup under RRS 3 standards may also require
performing a corrective measures study to evaluate appropriate cleanup alternatives.
Deed certification is required for cleanup under this standard and post-closure care
may be required as well.

Soil and groundwater sample analysis results for inorganic compounds were compared to the
approved base-specific background upper tolerance limits (UTLs) as presented 1n the final
basewtde background study (Jacobs Engineering [Jacobs], 1998) (Table 1-2) to determune if a
release has occurred from a particular OWS. Analytical results for organic compounds were
compared to method quantitation limits (MQL) and MSCs to determine whether any detected
contaminants pose a threat to the shallow groundwater aquifer. Table 1-3 presents a summary of
the MSCs used for this project Based on the RFI results, no further sampling is required to
delineatc detected contaminants to background or MQLs, as required by the TNRCC RRP.
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Soil and Groundwater Background Inorganic Concentrations

NAS Fort Worth JRB, Texas

Surface Soils | Subsurface Soils | Groundwater
uUTL uTL UTL
Analyte (mg/kg) (mg/kg) (mgiL) .
ALUMINUM 22035 20260 1.332
ANTIMONY 0.56 0712 ND at 0 002
ARSENIC 5.85 6.58 ND at 0.0049
BARIUM 233 128.1 0.587
BERYLLIUM 102 1.13 0.0003
CALCIUM 167788 272000 266.3
CADMIUM 0.556 059 ND at 0.0005
CHROMIUM 25 86 16.31 0.006
COBALT 11.05 619 ND at 0.0089
COPPER 17.37 13.72 0.0028
IRON 17717 17469 0 224
LEAD 30.97 12.66 ND at 0.0016
IMAGNESIUM 3003 2420 37.8
([MANGANESE 849 351.7 0.175
[[MERCURY 0.14 ND at 0.035 ND at 0.0001
{(MOLYBDENUM 1.46 1.93 ND at 0 0144
IINICKEL 14.6 19.76 0.0204
POTASSIUM 2895 1717 15.03
SELENIUM 0.907 0.3130 0.0077
{ISILVER 0.213 0.128 0.0002
SODIUM 37300 53200 167
THALLIUM 2.43 1.5 ND at 0.0632
VANADIUM 46.3 37.4 0.012
ZINC 38.8 313 0.118 |

Source: (Jacobs, 1998).
mg/kg = Milhigrams per kilogram.
mg/L = Miligrams per liter.

ND = Not detected

UTL = Upper toterance lirnit.
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Media-Specific Concentrations
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Surface Soil* MSC | Subsurface Soil” MSC | Groundwater® MSC
Parameter (malky) {mylkg) (mgiL)
iMetals
ALUMINUM 10000 10000 100
ANTIMONY 06 06 0006
@SENIC 5 5 005
BARIUM 200 200 2
BERYLLIUM 04 04 0 004
CADMIUM 05 05 0 005
CALCIUM Essental Nutrient Essential Nutnent | Essental Nutrient
CHROMIUM 10 10 01
COBALT 610 610 61
COPPER 130 130 13
IRON Essental Nutrient Essental Nutrtent Essential Nutrient
LEAD 15 15 0015
MAGNESIUM Essential Nutnent Essential Nutnent Essential Nutrient
MANGANESE 1400 1400 14
MERCURY 02 02 0 002
MOLYBDENUM 51 51 051
NICKEL 200 200 2
POTASSIUM Essential Nutrient Essential Nutnent Essential Nutnent
SELENIUM 5 5 005
SILVER 51 51 051
SODIUM Essential Nutnent Essential Nutrient Essental Nutnent
THALLIUM 02 02 0 002
'VANADIUM 72 72 072
ZINC 3100 3100 31
Semivolatile Organics
1,2, 4-TRICHLOROBENZENE 7 7 007
1,2-DICHLOROBENZENE 60 60 06
1,3-DlCHLOROBENZENEd 60 60 06
1,4-DICHLOROBENZENE 75 79 0075
2.4 5-TRICHLOROPHENOL 1000 1000 10
2,4 6-TRICHLOROPHENOL 28 26 0026
2,4-DICHLOROPHENOL 31 31 031
2,4-DIMETHYLPHENOL 200 200 2
2,4-DINITROPHENOL 20 20 02
2.4-DINITROTOLUENE 0042 0042 0 00042
2.6-DINITROTOLUENE 0042 0042 0 00042
2-CHLORONAPHTHALENE 820 820 82
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Table 1-3
TNRCC Risk Reduction Standard 2
Media-Specific Concentrations
Surface Soil® MSC | Subsurface Soil®° MSC | Groundwater® MSC
Parameter {malkg) {(mg/kg) {mgiL)
2-CHLOROPHENOL 51 51 051
2-METHYLPHENOL 510 510 51
0-CRESOL 510 510 51
4-CHLOROANILINE 41 41 041
4-METHYLPHENOL 51 51 Q51
p-CRESOL 51 51 0 51
ACENAPHTHENE 610 610 61
ANTHRACENE 3100 3100 31
BENZQ{A)JANTHRACENE 0039 0039 000039
[|BENZO(A)PYRENE Qo2 002 0 0002
||BENZO(B)FLUORANTHENE 0039 0039 000039
||BENZO(K)FLUORANTHENE 039 039 00039
[BENZOIC ACID 41000 41000 410
BiS(2-CHLOROETHYL}ETHER 0026 0026 0 00028
BIS(2-CHLOROISOPROPYL)YETHER 410 410 41
BIS{2-ETHYLHEXYL)PHTHALATE 08 06 0006
CHRYSENE 39 39 0039
DI-N-BUTYL PHTHALATE 1000 1000 10
DI-N-OCTYL PHTHALATE 200 200 2
[[DIBENZO{A HYANTHRACENE 002 002 0 0002
DIETHYL PHTHALATE 8200 8200 82
FLUORANTHENE 410 410 41
FLUORENE 410 410 41
HEXACHLOROBENZENE 01 01 0001
HEXACHLOROBUTADIENE 2 2 002
HEXACHLOROETHANE 10 10 01
(INDENO(1,2,3-CD)PYRENE 0039 0039 0 00039
[N-NITROSO-DI-N-PROPYLAMINE 00041 00041 0 000041
(IN-NITROSODIPHENY LAMINE 58 58 0058
NAPHTHALENE 200 200 2
[NITROBENZENE 51 51 0051
PENTACHLOROPHENOL 01 a1 0001
PHENANTHRENE 310 310 31
PHENOL 6100 6100 61
PYRENE 310 310 31
Volatile Organics
1,1,1,2-TETRACHLOROETHANE " 11 0N
1,1,1-TRICHLOROETHANE 20 20 02
1,1,2,2-TETRACHLOROETHANE 14 14 0014
1,1,2-TRICHLOROETHANE 05 a5 0005
1,1-DICHLOROETHANE 1000 1000 10
1,1-DICHLOROETHENE 00041 0 0041 000041
1,2,3-TRICHLOROPROPANE 0 0041 0 0041 4 10E-05
1,2,4-TRICHLOROBENZENE 7 7 007
1,2-DIBROMO-3-CHLOROPROPANE 002 002 0 0002
1,2-DICHLOROBENZENE 60 60 086
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Table 1-3

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

Surface Soil> MSC | Subsurface $S0il° MSC | Groundwater® MSC
Parameter {mglkg) (mg/kg} (mgiL}
1,2-DICHLOROETHANE 05 05 0 005
1,2-DICHLOROPROPANE 05 05 0 005
1,3,5-TRIMETHYLBENZENE 310 310 31
1,3-DICHLOROBENZENE 60 60 06
1,4-DICHLOROBENZENE 75 75 0075
ACETONE 1000 1000 10
BENZENE 05 05 0005
BROMODICHLOROMETHANE 10 10 01
BROMOFORM 10 10 01
BROMOMETHANE 14 14 014
|[CARBON TETRACHLORIDE 05 05 0005
[CHLOROBENZENE 10 10 01
[CHLOROETHANE 4100 4100 41
ICHLOROFORM 051 051 01
IC15-1,2-DICHLOROETHENE 7 7 007
{DIBROMOCHLOROMETHANE 10 10 01
DICHLORODIFLUORCMETHANE 2000 2000 20
ETHYL BENZENE 70 70 07
HEXACHLOROBUTADIENE 2 2 002
ISOPROPYLBENZENE 1000 1000 10
M+P-XYLENE 1000 1000 10
METHYLENE CHLORIDE 05 05 0005
NAPHTHALENE 200 200 2
N-BUTYLBENZENE * 102 102 102
N-PROPYLBENZENE ™ 102 102 102
O-XYLENE 1000 1000 10
STYRENE 10 10 01
TETRACHLOROETHENE 05 05 0005
TOLUENE 100 100 1
TRANS-1,2-DICHLORQETHENE 10 10 01
TRICHLOROETHENE 05 05 0005
TRICHLORCFLUOROMETHANE 3100 3100 KY|
WVINYL CHLORIDE 02 02 0002
Organochlorine Pesticides and PCBs
4.4'-DDD 012 012 00012
4 4-DDE D084 0084 8 40E-04
4,4'-DDT D 084 0 084 8 40E-04
ALDRIN 00017 00017 1 75E-05
ALPHA-BHC 00014 0 0014 4 50E-05
ALPHA-CHLORDANE 02 02 0002
AROCLOR-1016° D05 005 5 0DE-04
AROCLOR-1221° 005 005 5 0DE-04
ARQCLOR-1232° 005 005 5 00E-D4
AROCLOR-1242° 005 005 5 00E-04
AROCLOR-1248° 005 005 5 DDE-D4
AROCLOR-1254° 005 005 5 00E-04
AROCLOR-1260° 005 005 5 0DE-04
BETA-BHC 016 016 1 60E-03
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Table 1-3

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

Surface Soil® MSC | Subsurface Soil® MSC | Groundwater® MSC
Parameter (mg/kg) (mg/kg) (mg/L)
DELTA-BHC (technical) 0016 0016 1 60E-04
DIELDRIN 0 00183 000183 1.83E-05
[[ENDOSULFAN | 61 61 061
[ENDOSULFAN IT 61 61 061
([ENDOSULFAN SULFATE 61 61 0.61
[[ENDRIN 02 02 0002
[ENDRIN ALDEHYDE® 02 02 0002
[GAMMA-BHC (LINDANE) 002 002 2 DOE-04
{GAMMA-CHLORDANE (alpha) 02 02 0 002
[HEPTACHLOR 004 0 04 4 QOE-04
[HEPTACHLOR EPOXIDE 0 02 002 2 0OE-04
HMETHOXYCHLOR 4 4 0 04
HTOXAPHENE 03 03 0 003

Notes

Reference TNRCC Risk Reduction Standards, TNRCC, 1993, "Final Standards

Chapter 335, Subchapter S Risk Reduction Standards,” Texas Register

18 3842-3872

*Calculated MSC

* Surface soil 1s the lower MSC of soil ingestionfinhalation for mdustnal sites and groundwater
protection for industrial sites (SAl-Ind and GWP-Ind)

® Subsurface soil MSC s the groundwater protection for industnial soil (GWP-Ind)

° Groundwater MSC Is industnal groundwater (GW-Ind)

“1,2-Dichlorobenzene used as surrogate

° PCBs used as a surrogate

' Endosulfan | used as surogate

¥ Endnn used as surrogate

MSC - Media-speaific concentration
mg/kg - Milhgrams per kilogram
mg/L - Milhgrams per hter

PCB - Polychlorinated biphenyl
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1.4 Report Organization

Chapter 2 0 describes the background and existing site tnformation for NAS Fort Worth JRB.
Chapter 3.0 presents a summary of the analytical data collected during previous nvestigations at
the OWS sites and a discussion of vartous findings that affect recommendations for closure at
many of the OWS sites. Chapters 4.0 through 16.0 present descriptions of each OWS site
presented in this RF[ report, along with the investigation activities and analytical results required
to obtained closure under the TNRCC RRP. Chapter 17.0 summanzes the conclusions for the 13
OWS sites presented 1n this RFI report and Chapter 18.0 provides the references used in
generation of this report.

Tables and figures are included within the text of the report. Appendices provided in support of

this RFI report include: Appendix A, RFI Boring/Probe Logs; Appendix B, Analytical Detection

Summary Tables; Appendix C, Phase 1 RFI Soil and Groundwater Analytical Data; Appendix D,
Phase 2 Data Quality Summary Report (DQSR); and Appendix E, Phase 3 DQSR

KN\CarswellP3OWS/Fina\P3-TXTW4/30/01(10 03 AM)
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2.0 Background and Existing Site Information

2.1 Site Description

NAS Fort Worth JRB 1s located in Tarrant County, 8 miles west of downtown Fort Worth, Texas
(Figure 1-1) The Base is located at approximately 32 degrees north lantude and 97 degrees west
longitude The NAS Fort Worth JRB property, totaling 2,555 acres, consists of the main Base
and two noncontiguous parcels. The main Base comprises 2,264 acres and 1s bordered by Lake
Worth to the north, the West Fork of Trinity River and Westworth Village to the east, Fort Worth
to the northeast and southeast, White Settlement to the west and southwest, and Air Force Plant
(AFP) 4 1o the west. The area surrounding NAS Fort Worth 1s mostly suburban, including the
residential areas of the cities, with their respective populations from the 1990 census. Fort Worth
(447,600), Westworth Village (2,350), Sansom Park Village (3,928), River Oaks (6,580), and
White Settlement (15,472). The OWSs are located throughout the industrialized areas of NAS
Fort Worth JRB (see Figure 1-2).

2.2 Environmental Setting

2.2.1 Climate

The climate in the Fort Worth region is subhumid with mild winters and hot, humid summers.
The average annual precipitation 1s 31.5 inches, with the majority falling between April and
October The average annual temperature is 66 degrees Fahrenheit (°F). July 1s the hottest
month with an average monthly temperature of 86°F, while January 1s the coldest month with an
average monthly temperature of 45°F. Temperature changes are rapid and often change 20 to 30

degrees in several hours. The average annual relative humidity is 63 percent.

Prevailing winds are primarily southerly from March through November and northerly from
December through February; the average wind speed is eight knots. Severe thunderstorms with
wind speeds of 635 knots and hail storms are common. Climate conditions in summer make
tornado formations possible, although there is more property damage each year due to hail than

1o tornadoes.

2.2.2 Sensitive Habitats
Sensitive habitats include those areas that can potentially restrict the reuse of the land, such as

wetlands under the junisdiction of the Clean Water Act (CWA), plant communities that are
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designated as unusual or of limited distribution, and important seasonal use areas for wildlife
(e.g., migration route, breeding areas, or crucial summer/winter habitat that are of agency
concern). This includes areas associated with a protected species, or those areas critical to a

species of population.

The shore of Lake Worth is considered a sensitive habitat due to its importance to migratory
birds, including state- and federal-listed species. The great blue heron rookeries by the Fort
Worth Nature Center are sensitive nesting areas along the northern banks of Lake Worth. The
birds are especially vulnerable to human intrusion during the nesting season. These rookeries are

protected as sensttive wildlife areas by the Texas Department of Parks and Wildlife,

2.2.3 Wetlands

NAS Fort Worth has a total of 0.6 acres of jurisdictional wetlands designated by U.S. Army
Corps of Engineers (USACE), Fort Worth. Wetlands are defined by USACE as “those areas that
are inundated or saturated by surface or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.” Areas that are periodically wet, but do not meet all
three criteria (hydrophytic vegetation, hydric soils, and wetland hydrology), may still be
jurisdictional wetlands subject to Section 404 of the federal CW A if they qualify as problem

wetlands.

Drainage ditches are not considered as “waters of the United States” and are not classified as
“jurisdictional” for protection under Section 404 of the CW A by the Fort Worth USACE.
Although water flows through Farmers Branch Creek and is found in vartous small ponds on the
golf course, very little wetland vegetation is assoctated with these areas. Likewise, wetland
vegetation along Lake Worth is infrequent and usually emergent when present. These areas do

not support enough wetland cover to be classified as jurisdictional wetlands
Jurisdictional wetland areas on station are found 1n the natural drainage stream southeast of AFP-

4, totaling approximately 0 5 acre, and on the west side of the Off-Site Weapons Storage Area
(WSA), totaling approximately 0.1 acre.
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2.2.4 Surface Waters

NAS Fort Worth and all of Tarrant County are located within the Trinity River watershed.
Surface water resources in the vicimty of the station inciude the West Fork and Kings Branch of
the Trinity River, Farmers Branch Creek, Lake Worth, two ponds located 1n the golf course area,
and one small pond 1n the WSA.

The amount of water the Trinity River receives 1s controlled by the watershed runoff from imper-
vious areas during storms, by releases and overflows from the series of man-made reservoirs
along the forks and tributaries by natural runoff, and by the discharge of effluent from sewage
treatment plants. Lake Worth, a man-made reservoir constructed in 1914 on the West Fork of the
Trinity River, 1s located north of NAS Fort Worth and is owned and operated by the City of Fort
Worth. The West Fork of the Trinity River flows southeastward from the Lake Worth dam and
spillway and flows along the eastern boundary of NAS Forth Worth. These waters are used for
public water supply and recreation. The Lake Worth spillway elevation 1s 594 feet above mean
sea level (msl) and has a maximum discharge capacity of 55,000 cubic feet per second. Lake
Worth averages 6 feet in depth, with a maximum depth of 28 feet, and covers an area of 3,558
acres. It1s 12 mules long and 1ts drainage area covers approximately 2,064 square mules. The
lake has a conservation storage capacity of 38,130 acre-feet (or approximately 12.4 billion

gallons).

Surface water is the main source of potable water 1n the vicinity of NAS Fort Worth. The City of
Fort Worth Water Department is the primary supplier to the areas surrounding and including the
station. Water from the Farmers Branch Creek 1s used to irrigate the on-station golf course.
White Settlement and Sansom Park obtain water from 12 and 9 groundwater wells, respectively,
but when required, they purchase surface water from Fort Worth to supplement their water
supplies. NAS Fort Worth purchased 0.93 mullion gallons per day (MGD), 0 77 MGD, and 0.76
MGD of water from Forth Worth 1n 1989, 1990, and 1991, respectively.

Surface drainage at NAS Fort Worth is collected by the storm drainage system and routed into
the sewer system, or as outfall into Lake Worth. An underground drainage culvert conducts
surface runoff generated from areas west of the NAS Fort Worth eastward to Farmers Branch
Creek. After exiting the underground culvert, Farmers Branch Creek flows eastward through the
on-Base golf course betore flowing into Kings Branch Creek and eventually discharging into the
West Fork of the Trinity River at the southeastern part of the Base. Farmers Branch is an

intermittent stream that receives most of its flow from surface water runoff discharged into the
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creek from storm drains, culverts, and overland flow. Several springs discharge into Farmers

Branch Creek as it flows through the on-Base golf course.

The North Central Texas Council of Governments has implemented the Continuous Automated
Monitoring (CAM) system. Two monitoring stations are located along the West Fork of the
Trinity River, downstream from NAS Fort Worth. Current results of analyses of water from the
first CAM station downstream from NAS Fort Worth showed that 100 percent of the samples
were below the cniteria value of 5.5 milligrams per liter (mg/L) for dissolved oxygen, and that
measure of acidity and alkalinity (pH) values range from 6.6 to 9.8 due to the presence of
substantial attached algal communities. The U.S. Environmental Protection Agency (EPA)
secondary drinking water standard for pH 1s a range from 6.5 to 8.5; this range 1s a guideline, not

a requirement.

Storm water runoff from the NAS Fort Worth that 1s not routed to the Base or city sewer system
1s discharged into Lake Worth. The outfall is permitted under the National Pollutant Discharge
Elimination System and monitoring results document compliance with permtt discharge

limitations.

The water quality of Lake Worth 1s moderately hard, and contains slightly elevated salt levels
during the warm summer season. Historically, Lake Worth has experienced problems with high
sediment loads. Lake Worth was included in the 1990 nonpoint source report for having known
problems with sedimentation from agriculiural and vacant lands. The sedimentation problems

have been reduced by using Eagle Mountain LaKe as a sediment trap.

The potential for contamination of surface water 18 present at several locations on NAS Fort

Worth. Potenual for migration of hazardous contaminants through the surface water 1s cons-
idered high, primanly due to the proximity of identified sites to the West Fork of the Trinity

River, Farmers Branch Creek, and Lake Worth, In addition, shallow groundwater carrying

dissolved contaminants may discharge to these surface waters.

2.2.5 Geography and Physiography
NAS Fort Worth 1s located within the Grand Prairie section of the Central Lowlands Physio-
graphic Province. The area is characterized by broad terrace surfaces sloping gently eastward,

interrupted by westward-facing escarpments. The topography of the Base 1s fairly flat, except for
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areas near Farmers Branch Creek and the Trinity River. Elevations average 650 feet above msl

and range from 550 feet above msl in the east to 690 feet above msl in the southwest.

Soils 1n the area generally consist of the Aledo-Bolar-Sanger Association, which 1s defined as

gently sloping to moderately steep, very shallow to deep, loamy and clayey soils on uplands.

The land uses west of the NAS Fort Worth are predominantly residential and industrnial. These
include single-family residences, commercial centers, AFP-4, and an industrial complex in White

Settlement.

The predominant development south of the NAS Fort Worth is the commercial area located at
the Interstate 30 and State Highway 183 interchange. This area includes a discount retail center,

a regional shopping mall, and a convenience center.

Various types of residential development occur southeast of the NAS Fort Worth, north of
Interstate 30 South of River Oaks Boulevard and Roaring Springs Road are country club estates
and upscale townhouses Further south are middle- to upper-income, single-family housing, and
multi-family units mixed with commercial office development. Single-family housing 1s also
found on the eastern side of the NAS Fort Worth, from the Kings Branch housing tract north to
Meandering Road.

Public/recreational land uses occur north of the NAS Fort Worth, surrounding Lake Worth.
Public access along the southern shore of Lake Worth 1s currently restricted due to NAS Fort
Worth JRB activities. A fish hatchery, YMCA camp, and private recreation lands occur along
the West Fork of the Trinity River, northeast of the NAS Fort Worth.,

2.2.6 Regional Geology

Quaternary alluvium is found at the surface through most of the NAS Fort Worth area. The
alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and clay that
occur as a veneer on the eroded surface of Upper Cretaceous strata. The Quaternary alluvium
found throughout the area was deposited by the Trinity River in terrace deposits along the river
valley banks as a result of changing sea level during the Pleistocene and Holocene (Recent)
Epochs. Reworking and deposition of these deposits by the ancestral and present Trinity River
has created a series of Pleistocene age “terraced” river alluvium deposits of varying elevations

placed by the river at various elevations due to its corresponding level influence by sea level
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changes during Quaternary continental glaciation. The Pleistocene terrace deposits, consisting of
gravel, sand, and silt, are found at higher topographic elevations than the Holocene age alluvial

deposits located in the alluvial-filled valleys of present streams.

Previous drilling acttvities at the NAS 1ndicate that the alluvial deposits vary in thickness from
less than 10 feet to about 50 feet in thickness and generally thicken in an east to southeastern
direction toward the Trinity River. The irregular thickness of the alluvium is due to depositional
events, streamn channeling, and erosion. In general, silt and clay with varying amounts of sand
and gravel occur at the land surface down to depths of 5 to 10 feet. Underlying the silt and clay
is a sand and gravel unit that normally increases 1n grain size with increasing depth. The sand
deposits are fine- to coarse-grained, tan to rust in color, and composed predominantly of quartz
grains. Gravel 1s mostly limestone and fossilized limestone shell fragments ranging in s1ze from
fine to cobbles. The gravels were deposited as channel lag deposits on the scoured upper surface
of the underlying Cretaceous strata. The alluvial deposits are heterogeneous in nature, with

changes in stratigraphy occurring over very short distances due to their depositional environment.

Underlying the Quaternary alluvium are the Cretaceous-aged Goodland and Wainut Formations.
Both formations consist of interbedded, fossiliferous, hard limestone and calcareous shale. The
rock 1s fractured and there is considerable jointing and flaking, which gives the limestone a frac-
tured appearance. The Goodland Limestone 1s comprised of white, chalky, fossiliferous, thinly to
massively bedded resistant limestone and gray to yellow-brown silty marl. Underlying the Good-
land is the Walnut Formation. The Walnut Formation, about 20 to 30 feet thick in the vicinity of
NAS Fort Worth, consists of indurated fossiliferous limestone interbedded brown sandy clay,
thinly bedded fossiliferous clay, fissile shale, and iron-stained earthy limestone. These strata are
generally dry, although small amounts of water are occasionally present in the shale and clay

units (Radian Corporation [Radian}, 1991).

The Cretaceous-aged strata have a regional dip to the southeast. The surface elevation of the
Cretaceous strata surface varies considerably across the area of the NAS due to erosion of the
Trinity River and its ancient stream course. The Goodland and Walnut Formations have been
removed by erosion of the Trinity River to the west of NAS Fort Worth and along the erosional
valley of the Trinity River to the north and the east of the site. The locally irregular topography
of the top of the bedrock 1s characteristic of an erosional surface modified by fluvial processes,
which 1s characterized by the variable nature and thickness of the overlying sequence of

Quaternary alluvial sediments.
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Unconformably underlying the Goodland and Walnut Formations 1s the Cretaceous-aged Paluxy
Formation. Regionally, the Paluxy Formation 1s divided into upper and lower sand members by
a shale unit. The sands in the upper part of the Paluxy are reported to be fine-grained with shale
interbeds. The lower sand member generally consists of two separate and distinct sand strata, but
the individual sand beds do not maintain constant thickness or lithology over long distances. The
lower part of the Paluxy Formation generally consists of coarse-grained sand that grades upward
into fined-grained sand with variable amounts of shale and limestone. The sandstone, composed
of fine- to coarse-grained white quartz, 1s well-sorted, poorly consohdated, and cross-bedded.
Iron and pynte nodules occur in the sandstone, and lignite 1s locally present. The Paluxy
Formation thickness ranges from 140 to 190 feet, averaging 160 feet in Tarrant County (Radian,
1991).

The Paluxy 1s exposed along the southern shore of Lake Worth at the northern boundary of the
facility and along the erosional channel of the Trinity River. The Paluxy Formation either is
aerially exposed or is in contact with overlying Quaternary alluvium where the Goodland and

Walnut Formations have been removed by erosion.

2.2.7 Hydrogeology

Three hydrogeologic units exist beneath NAS Fort Worth that are relevant to subsurface condi-
tions. From the shallowest to the deepest, they are: (1) the Quaternary alluvium aquifer
containing unconfined groundwater associated with the Pleistocene terrace and the Trinity River
alluvial deposuts, (2) an aquitard of predominantly dry hmestone of the Goodland and Walnut
Formations, and (3) an aquifer in the Paluxy Formation. All groundwater samples for this
investigation were collected from depths of 15 to 25 feet deep 1n the Quaternary alluvium

aquifer.

The Quaternary alluvial groundwater is found under unconfined conditions at NAS Fort Worth.
Isolated areas of apparent semiconfined conditions at transition zones between stratigraphic
terrace units were encountered during the field investigation. Low permeability 1s typical of the
alluvium because of the large amounts of clay and silt. However, there are zones of greater
permeability in the saturated sands and gravels of former channel deposits. Recharge to the
water-bearing sediments 1s local, from rainfall and infiltration from stream channels and drainage
ditches. The direction of groundwater flow is generally controlled either by bedrock topography

or discharge zones at primary or secondary streams. Previous reports indicate that the
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groundwater flow in these sediments across the facility 1s generally toward Farmers Branch
Creek or eastward toward the Trinity River located at the eastern boundary of the facility.
Quaternary alluvium river channel deposits at the western boundary of NAS Fort Worth had a
measured hydraulic conductivity of 2.9 X 10™ from a 1991 pump test (Radian, 1991). This test
was conducted m an area of higher permeability due to the well being located in a former nver
channel gravel deposit at the western end of White Settlement Road. Additional aquifer tests
conducted during investigation of the Installation Restoration Program (IRP) Sute ST-14 (the
Petroleum, O1l, and Lubricants Tank Farm) indicated hydraulic conductivities for these

sediments in the range of 2 x 10 ™ to 2.4 x 10 * feet per munute (Parsons Engineering Science,
1996).

Groundwater leakage may occur to the underlying Paluxy Formation in areas where the Walnut
Formation aquitard 1s significantly thinned by erosion or eroded away. The Walnut Formation is
absent along the station, where the West Fork of the Trinity River has removed the unit due to
erosion. The unconfined groundwater found in the Quaternary alluvium 1s generally separated
from the underlying Paluxy Aquifer by the low permeability limestones and calcareous shales
whgre the Goodland and Walnut Formations are present. The aquitard 1s composed of moist clay
and shale layers interbedded with dry limestone beds.

Vertical hydraulic conductivity of the Walnut Formation was measured on core samples collected
during the AFP-4 remedial investigation. The calculated logarithmic mean of the hydraulic
conductivity values 1s 7.0 x 10" centimeters per second Hydrographs from paired upper zone
Quaternary alluvium and Paluxy Formation monitoring wells indicate there 1s little flow from the
overlying alluvial aquifer to the Paluxy Formation 1n those areas where the Walnut Formation is
not deeply eroded. In those areas where erosion has cut into the Walnut Formation, the potential

exists for downward migration of recharge to the Paluxy Aquifer (Kuniasky et al., 1996).

The Paluxy Aquifer is the shallowest Cretaceous-aged aquifer underlying NAS Fort Worth. In
the area, water 1n the uppermost part of the Paluxy Formation would occur under confined
conditions beneath the Goodland and Walnut Formations, except where these units have been
eroded away. However, extensive groundwater pumping 1n the Fort Worth area, including the
cities of White Settlement and Samson Park, has lowered the Paluxy Aquifer potentiometric

surface below the top of the formation, resulting in unconfined conditions.
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Recharge to the Paluxy Aquifer occurs where the formation crops out. The Paluxy Formation
crops out west of AFP-4, and north of NAS Fort Worth 1n the bed of Lake Worth Lake Worth is
a major recharge area for the aquifer and creates a potentiometric high in its vicinity. Regional
groundwater flow 1s southeastward in direction of the regional dip. Transmissivities in the
Paluxy Aquifer range from 1,263 to 13,808 gallons per day per foot, and average 3,700 gallons
per day per foot (Radian, 1991).

2.3 Site History and Operations

2.3.1 Ownership

The facility known as NAS Fort Worth JRB was originally a modest dirt runway built to service
an aircraft manufacturing plant located where AFP-4 1s now located. When 1t was established in
1942, the installation was referred to as the Tarrant Field Airdrome and was originally under the
jurisdiction of the Gulf Coast Army Air Field Training Command. The Strategic Air Command
(SAC) assumed control of the installation in 1946 and the NAS Fort Worth served as
headquarters of the Eighth Air Force. At that time, the 7th Bomber Wing became the NAS Forth
Worth host unit. The NAS Fort Worth was renamed Carswell AFB 1n 1948 1n honor of Fort
Worth native, Major Horace S. Carswell.

In 1951, Headquarters 19 Air Division was located at Carswell AFB, where 1t remained until
September 1988. The Air Combat Command assumed control of the NAS Fort Worth in 1992
when SAC’s mission was ended. On October 1, 1994, the U.S. Navy assumed respensibility for
the facility and the name changed from Carswell AFB to NAS Fort Worth Joint Reserve Base.
All further references to the facility in this document will appear as “NAS Fort Worth.”

AFBCA is currently the on-site responsible party for IRP sites and the RCRA Part B permit
holder for SWMUs. The AFBCA operating location is tasked with coordinating closure
activities, maintaining a caretaker force, and serving as an Air Force liaison supporting NAS Fort
Worth property disposal and interim leases. AFBCA will remain the on-site responsible party for
areas outside the 301 Tactical Fighter Wing area until the disposal of all NAS Fort Worth
properties is complete (Jacobs, 1995).

2.3.2 Operation
Before the construction of the 1nitial airfield facilities 1n 1942, the area now occupied by NAS

Fort Worth was pasture land and woods. The majonty of the NAS Fort Worth property was
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acquired 1n the 1940s, with most of the property acquired from the city of Fort Worth in 1941.
Additional property, including most of the south Base, the hospital area, and the Off-Site WSA,
was acquired during the 1950s. Kings Branch and south Base residential areas were acquired 1n

1960. Several miscellaneous additional properties totaling less than 10 acres have been acquired
since 1970 (Jacobs, 1995).

After 1941, the former Carswell AFB mission was a bomber training base. Carswell AFB was
realigned as NAS Fort Worth in 1994, Wastes have been generated and disposed of at NAS Fort
Worth since the beginning of industrial operations in 1942. The major industrial operations at
NAS Fort Worth included: maintenance of jet engines, aerospace ground equipment, fuel
systems, weapons systems, hydraulic Systems, general and special purpose vehicles, aircraft

corrosion control, and nondestructive inspection acuivities (Jacobs, 1995).

Waste o1ls generally refer to lubricating fluids, such as crankcase o1ls and synthetic turbine oils.
Hydraulic fluids have also been included in this category. Recoverable fuels refer to fuel drained
from aircraft tanks and vehicles, such as jet propulsion fuel 4 (JP-4) and motor gasoline. Spent
solvents and cleaners refer to liquid used for degreasing and general cleaning of aircraft, aircraft
systems, electronic components, and vehicles. This category includes PD-680 and various
chlorinated organic compounds, such as carbon tetrachloride, trichloroethene (TCE), and 1,1,1-
trichloroethane (TCA).

Specific types of solvents used by the Air Force have changed over the years. In the 1950s,
carbon tetrachloride was in common use. Its use was replaced by TCE around 1960. Since then,
TCE and 1,1,1-TCA have been commonly used; however, TCE usage has decreased in favor of
1,1,}I-TCA. Currently, PD-680 Type I, 1,1,1-TCA, and TCE are used.

Waste paint solvents or thinners and strippers are generated by corrosion control activities.
Typical thinners include isobutyl acetate, toluene, methyl ethyl ketone, 1sopropanol, naphtha, and
xylene. Paint stnippers generally contain such compounds as methylene chloride, toluene,
ammonium hydroxide, and phenolics (CH2M Hill, Inc., 1996). All of these operations generated
waste matenals, primarily oils, recoverable fuels, spent solvents, and cleaners. Most waste oils,
recovered fuels, spent solvents, and cleaners were either burned at fire training areas on NAS
Fort Worth, reused on NAS Fort Worth, or processed through the Defense Property Disposal
Office. An undetermined amount of these materials were discharged through the OWS to the
Sanitary Sewer System at NAS Fort Worth (Jacobs, 1995).
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2.4 Discussion of Previous Site Investigations

Since 1984, Air Force IRP studies have been conducted by several contractors, focuﬂng on
identifying and characterizing SWMUSs and AOCs 1dentified in the TNRCC Hazardous Waste
Permit (HW-50289) and those regulated units identified by the installation and added to the
permit after it was issued in 1991 In an RCRA Faclility Assessment (RFA) report (A.T.
Kearney, 1989), eight OWSs [OWS Building 1015 (SWMU 47), OWS Building 1027 (SWMU
44), OWS Building 1190 (SWMU 52), OWS Building 1191 (SWMU 37), OWS Building 1194
(SWMU 35), OWS Building 1414 (SWMU 41), OWS Building 1628 (SWMUs 7 and 8), and
Building 1643 (SWMU 40)] were designated as SWMUSs and four were designated as AOCs
[OWS Building 1060 (AOC 11), OWS Building 1064 (AOC 10), OWS Building 1145 (AOC
13), and OWS Building 4210 (AOC 12)]. The OWS at Building 1320 (SWMU 67) was the only
OWS site with a documented release of contaminants (hydrocarbons) into the environment (A.T.
Kearney, 1989) and has subsequently been investigated by the AFBCA and received closure from
the TNRCC. The nondesignated OWSs were then investigated to document any contamination

when they are transferred to the U.S. Navy.

In 1995, an investigation of 11 of the 21 OWSs was performed (Law, 1995) to assess
contamination assoctated with the OWSs and to evaluate the present condition for future use of
these OWSs. This report indicated that two of the OWSs, located at Building 1015 (SWMU 47)
and Building 1194 (SWMU 35), were connected to the Sanitary Sewer S e
discharge connections of the remaining OWSs mvestigat@m
OWS Building 1027 (SWMU 44), OWS Building 1060 (AOC 11), OWS Building 1064 (AOC
10), OWS Building 1145 (AOC 13), OWS Building 1190 (SWMU 52), OWS Building 1191
(SWMU 37), OWS Building 1414 (SWMU 41), and OWS Building 4210 (AOC 12)] were also

assumed to be connected to the Sanitary Sewer System (Law, 1995). Durning this investigation,

surface and subsurface soil samples were collected at the 11 OWS sites and analyzed for volatile
organic compounds (VOC) and RCRA metals (except mercury). No groundwater samples were
analyzed. No samples exceeded TNRCC RRSs for VOCs; however, some soils in the immediate
area of each of the 11 OWSs were contarminated with metals concentrations exceeding TNRCC
RRSs (Law, 1995). The analytical results from the Law (199;) investigation for 9 of the 13
OWS sites [OWS Building 1015 (SWMU 47), OWS Building 1027 (SWMU 44), OWS Building
1060 (AOC 11), OWS Building 1064 (AOC 10), OWS Building 1190 (SWMU 52), OWS
Building 1191 (SWMU 37), OWS Building 1194 (SWMU 35), OWS Building 1414 (SWMU
41), and OWS Building 4210 (AOC 12)] are presented later in this RFI report.
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In 1997, IT conducted an RFI for the entire Sanitary Sewer System (SWMU 66), which included
OWS sites [OWS Building 1015 (SWMU 47), OWS Building 1027 (SWMU 44), OWS Building
1060 (AOC 11), OWS Building 1064 (AOC 10), OWS Building 1101, OWS Building 1145
(AOC 13), OWS Building 1190 (SWMU 52), OWS Building 1191 (SWMU 37), OWS Building
1194 (SWMU 35), OWS Building 1320, OWS Building 1414 (SWMU 41), OWS Building 1423,
OWS Building 1602, OWS Building 1628 (SWMUs 7 and 8), OWS Building 1643 (SWMU 40),
OWS Building 1655, OWS Building 1656, OWS Building 3358, OWS Building 4146, OWS
Building 4160, and OWS Building 4210 (AOC 12)]. At the nine OWS sites investigated
previously by Law and presented in this report, IT collected so1l samples for semi-volatile
organic compound (SVOC) and pesticide/polychlorinated biphenyl (PCB) analyses. Monitoring
wells were installed and groundwater was sampled and analyzed for VOCs, SVOCs, and
inorganics. At OWSs not previously investigated by Law [OWS Building 1101, OWS Building
1320, OWS Building 1423, OWS Building 1602, OWS Building 1628 (SWMUs 7 and 8), OWS
Building 1643 (SWMU 40), OWS Building 1655, OWS Building 1656, OWS Building 3358,
OWS Building 4146, and OWS Building 4160], IT collected and analyzed surface and
subsurface soils for VOCs, SVOCs, pesticides/PCBs, and inorganics. Monitoring wells were
installed and groundwater was collected and analyzed for VOCs, SVOCs, and inorganics.
Results of this investigation were published by IT in the draft Sanitary Sewer System RFI Report
in September 1997 (IT, 1997). The draft OWS RFI addendum report (IT, 1998) presented the
combined investigation findings from the draft Sanitary Sewer System RFI Report and additional
investigation of 21 OWSs completed in January 1998.
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3.0 Presentation and Discussion of RFI Analytical Data

This chapter discusses investigation activities that have been completed at the 13 OWS sites
presented in this RFI report Analytical summary tables from the Law (1995) investigation and
the results from the Phase 1, 2, and 3 RFIs are presented during the discussions for each OWS
site in Chapters 4.0 through 16.0 of this RFI report. This chapter also discusses various data
findings that will be used to recommend NFA at each of the 13 OWS sites presented in this RFI
report.

3.1 Presentation of Analytical Data
The majority of the physical and chemical data presented in this report was collected during the

following investigations:

e Law (1995) performed an initial site investigation during April 1994 at nine of the
OWS sites presented in this RFI report.

o IT (1998) coliccted soil and/or groundwater data at the 13 OWS sites during March
and April 1997 as part of the Phase 1 RFI for the Sanitary Sewer System (SWMU 66)

e IT collected so1l and groundwater data as part of the Phase 2 RFI activities dunng
June 1999 and April and May 2000.

e [T collected so1l and groundwater data in November 2000 as part of the Phase 3 RFI
activities.

The Law (1995) and the 1997 Phase 1 IT data were previously reported in both the draft Sanitary
Sewer System RFI report (IT, 1997) and the draft OWS RFI addendum report (IT, 1998). The
following sections provide an overview of the soi1l and groundwater analytical results for each of
these investigations. Analytical data summary tables are presented in Chapters 4.0 through 16.0
when each OWS site 15 discussed 1n detail.

3.1.1 Data from Initial Site Investigation

Law (1995) collected and analyzed surface and subsurface soil samples from nine of the thirteen
OWS sites presented in this RFI report during their 1nitial site investigation conducted in 1994.
The OWS sites investigated by Law (1995) included: Building 1015, Building 1027, Building
1060, Building 1064, Building 1190, Building 1191, Building 1194, Building 1414, and Building
4210. The samples were analyzed for VOCs (EPA Method SW8240) and for inorganics (EPA
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Method SW6010). A summary of the quality assurance/quality control (QA/QC) samples
collected during the initial site investigation can be found in the Law (1995) report.

3.1.2 Data from Phase 1 Sanitary Sewer System RFI

IT collected so1l and groundwater data from the 13 OWS sites presented in this RFI report during
the Phase | Sanitary Sewer System (SWMU 66) RFI between April 1997 and January 1998. At
the nine OWSS sites previously investigated by Law (1995), IT collected supplemental soil
samples for analysis of SVOCs and pesticides/PCBs and installed monitoring wells for collection
of groundwater samples for analysis of VOCs, SVOCs, and inorganics At three of the four
OWSs not previously investigated by Law (Buildings 1602, 1643, and 4146), IT collected surface
and subsurface so1l samples for VOCs, SVOCs, pesticides/PCBs, and inorganics analyses and
installed monitoring wells for sampling groundwater for VOCs, SVOCs, and inorganics. Results
of this investigation were published by IT in the Draft Sanitary Sewer RFI in August 1997.
Additional sampling was performed at Building 3358 in January 1998 and results were included,
along with the data from each of the 13 OWSs presented in this report, in the RFI addendum
report for the OWS connected to the Sanitary Sewer Systemn at NAS Fort Worth JRB (IT, 1998).
Appendix A contains the soil boring logs and monitoring well installation diagrams completed
during the Phase | Sanitary Sewer System RFI at the 13 OWS sites presented 1n this RFI report.

Ten percent of the analytical data were validated at a Level III based on the EPA Contract
Laboratory Program national functional guidelines for inorganic review (EPA, 1994a) and EPA
Contract Laboratory Program national functional guidelines for organic data review (EPA,
1994b). Data were evaluated to verify the achievement of precision, accuracy, completeness,
comparability and representativeness goals established for the project. Overall, the data were
considered representative of site conditions and usable for their intended purpose. Please see
Section 4.0 of the draft Sanitary Sewer System RFI (IT, 1997) for a more detailed discussion of
the QA/QC evaluation.

Appendix B contains analytical detection summary tables for soil and groundwater samples
collected during the Phase 1 RFI at each of the 13 OWS sites presented in this RFI report.
Appendix C contains a summary of analytical results for so1l and groundwater samples collected
during the Phase | RFI at each of the 13 OWS sites presented in this RFI report. The data will be
discussed 1n more detail in Chapters 4.0 through 16.0.
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3.1.3 Phase 2 RFI Laboratory Methodology

IT collected so1l and/or groundwater samples at the 13 OWS sites during April and May 2000 to
confirm and/or delineate elevated inorganic concentrations detected during the Phase 1 RFI
acuvities. The soil and groundwater samples were submutted for analysis of various inorganics
using EPA method SW6010B/SW7000. Additionally, synthetic precipitation leaching procedure
(SPLP) analysis was performed on a portion of the samples, which were predefined in the Phase
2 RFI work plan to determine if contaminant concentrations exceeding MSCs in soil present a
potential to leach into groundwater at concentrations exceeding MSCs for groundwater (IT,
1999). The DQSR report for the Phase 2 sampling event 1s provided in Appendix D and includes
the analytical results from the Phase 2 RFI samples. Ten percent of the Phase 2 samples were

validated and the data was deemed representative of site conditions and usable for the intended

purpose.

3.1.4 Phase 3 RFI Laboratory Methodology

In November 2000, IT collected additional so1l and/or groundwater samples at the 13 OWS sites
during the Phase 3 RFI activities to confirm and/or delineate elevated inorganic concentrations
detected during the Phase 1 RFI activities (IT, 2000). Inorganic concentrations in soil and
groundwater samples were analyzed using EPA method SW6010B/SW7000. Selected VOCs
were analyzed for using EPA Method SW8260. Additionally, SPLP analysis was performed on
selected soil samples, which contamned 1norganic concentrations exceeding TNRCC MSCs. The
DQSR for the Phase 3 sampling event is provided in Appendix E and includes the analytical
results from the Phase 3 RFI samples. Ten percent of the Phase 3 samples were validated and the

data was deemed representative of site conditions and usable for their intended purpose.

3.2 Discussion of Analytical Data Resuits

The following sections discuss some findings in the analytical data that have been collected at the
13 OWS sites presented in this RFI report. These findings include random detections of silver in
soil samples above background concentrations, the low-level detections of toluene in soil
samples collected during the Phase 1 Sanitary Sewer System RFI, high concentrations of arsenic
and cadmium detected in soil samples collected during the Law (1995) site investigation, and the
presence of chlorinated solvents in groundwater related to the TCE plume originating from AFP-
4. The following discussion of analytical data will also be presented on a site-specific basis in
Chapters 4.0 through 16.0.
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3.2.1 Discussion of Silver Detections in Soil

The silver data reported from the 1997 Phase 1 Sanitary Sewer System RFI were generated using
inductively coupled plasma (ICP) emission spectroscopy (EPA Method SW6010B). The silver
results reported in the Phase | investigation ranged from nondetections to low-level, estimated
(1.e., B-flagged) detections below the practical quantitation limit (PQL), but slightly above the
method detection limit (MDL). All reported silver detections were above the background UTL
for silver determined by graphite furnace atomic absorption (GFAA) spectroscopy (EPA Method
SW7761) during the Jacobs Basewide background study (Jacobs, 1998), but there 1s reason to
believe that the low-level silver detections in the Phase 1 Sanitary Sewer System RFI were due to
matrix interferences rather than to the presence of silver at the sites above background UTLs.
These matrix interferences may not have manifested themselves in the Jacobs background study
data because certain site-specific matrix effects can affect ICP results without affecting GFAA
results, due to differences in the analytical principles underlying each method. These differences

and their potential effects are outlined below.

Analysis of metals by ICP involves the interpretation of multiple spectral lines for a suite of
analytes. ICP analysis involves the 1onization of all metals 1n a sample aliquot by a plasma torch.
These ionized metal atoms emut spectra characteristic of each element. All elemental spectra are
detected simultaneously, with overlapping spectral lines resoived using corrective algorithms. In
analysis by GFAA, the metals in a sample aliquot are atomized without ionization. Analysis is
performed by passing through the atomized sample a lhight beam of the specific wavelength that
will excite only those atoms of the element to be analyzed. As a single spectral line 1s examined
for a single element, the method is less subject to interference from other metals due to spectral

overlap.

Generally, matrix effects can have a large impact on the analytical results when metals
concentrations that are not significantly above the MDL are reported in soil. For metals, MDLs
are determined using analyte-free water, with standards that undergo the complete sample
preparation process. The resulting analyte-specific MDLs represent the concentration of analyte
where there is 99 percent confidence that the compound is actually present in the sample, and not
a false posttive due to noise in the baseline signal. Soil MDLs are calculated based on water
MDLs due to the difficulty in obtaining analyte-free solid matrices that realistically simulate
environmental soils. These calculated values do not take into account the potential complexity of
actual environmental sotl samples and the potential effect of this complexity on the instrument

baseline. Consequently, although the Phase | analytical results may have reported silver
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concentrations that would be above the 99 percent confidence level in an interference-free
matrix, the reported concentration 1n an environmental soil sample may 1n fact be below that
confidence level if matrix interferences have elevated the level of noise in the baseline 1n the
spectral response region for stlver. Note that although matrix spike (MS) analyses are routinely
performed on environmental samples, the spiking levels are very large compared to the analyte
MDLs. MS analysis 1s designed to determine if the matrnix has an effect on analytical accuracy at
significant analyte concentrations (usually near the PQL), and any minor effects that have an
impact near the MDL are lost due to the small size of these effects relative to the size of the MS

signal.

Silver 1s not a typical waste associated with the 13 OWS sites presented in this RFI report, which
mainly handied petroleum-type wastes and solvents. Based upon the information previously
presented and the fact that silver was not detected at concentrations above background UTLs in
the groundwater samples, it is evident that the silver concentrations detected in soil samples at
the sites presented in this closure report are not an indication of a release of contaminants from a

respective OWS.

3.2.2 Discussion of Toluene Detections in Soil

Because toluene was detected at a high frequency in so1l samples collected during the Phase 1
Samtary Sewer System RFI, but at generally low concentrations, there appeared to have been a
systematic introduction of trace levels of toluene 1n the field or during the decontamination
process. The best explanation was that the toluene concentrations detected above MQLs were
likely the result of the direct-push technology (DPT) sample liners used during the Phase 1 RFI
The DPT sample liners were made of polyethylene terephthalate (PET), which was an AFCEE-
accepted sampling material at the time of the RFI in 1997. As discussed in the draft Sanitary
Sewer System RFI report (IT, 1997), toluene was detected in 15 of 27 equipment rinsate samples,
which were generated by collecting the final deionized water rinse from the equipment
decontamination process. The presence of toluene in a high number of the equipment rinsates

indicates that the DPT sample liners were the likely source of the detected toluene concentrations
in the 1997 Phase 1 RFI soil samples.
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3.2.3 Discussion of Elevated Arsenic and Cadmium Concentrations in Soil
Samples Coliected by Law (1995)

Many of the OWS sites presented 1n this RFI report are recommended for closure under RRS 2,
even though arsenic and cadmium concentrations detected above background and MSCs during
the initial site investigation conducted by Law (1995) have not been confirmed or remediated.
However, as will be discussed in Chapters 4.0 through 16.0 of this RFI report, the confirmation
samples collected during Phases 2 and 3 of the RFI adjacent to the former Law (1995) borings
with the highest concentrations of arsenic and cadmium concentrations indicated that arsenic and
cadmium concentrations were at or below Background concentrations (i.e., RRS 1). The results
collected by IT indicate that the arsenic and cadmium results detected by Law (1995) may have
been biased high, possibly due to the sensitivity of the laboratory equipmernt/methodology
available in 1994.

An example that the arsenic and cadmium results detected by Law (1995) may have been biased
high can be seen from the so1l analytical results found at Building 4210. Cadmium
concentrations detected in the eight soil samples collected by Law ranged from 0.81 milligrams
per kilogram (mg/kg) to 1.8 mg/kg, all above the background concentrations for cadmium.
Cadmium concentrations detected in 2 of the Phase 2 RFI soil samples and in 16 soil samples
collected during Phase 3 at Building 4210 were all below the background concentrations for
cadmium in surface and subsurface soil, respectively. Similarly, arsenic was detected above
background 1n six of the eight soil samples collected by Law (1995) at Building 4210, with
concentrations ranging from 8.2 to 19 mg/kg. Arsenic was detected at or below background in
the 11 so1l samples collected by IT during Phases 2 and 3 of the RFI, with a maximum
concentration (7.43 mg/kg) that was likely an extreme but true background concentration (6.58

mg/kg).

All concentrations of arsenic and cadmium detected above background or MSCs by Law in 1995
have been delineated to background in subsequent investigations by IT in 1997, 1999, and 2000.
In addition, all confirmation samples collected in the locations of the highest concentrations of
these metals were below background. Analytical results presented for each site will show that
there is no clear pattern of arsenic or cadmium contamination in the soils. These soil data,

combined with groundwater results at each site, supports site closure under RRS 2.
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3.2.4 Air Force Plant 4 Discussion of Chlorinated Solvents in Groundwater

The TCE groundwater plume beneath many of the OWS sites [OWS Building 1027 (SWMU 44),
OWS Building 1060 (AOC 11), OWS Building 1064 (AOC 10), OWS Building 1191 (SWMU
37), OWS Building 1414 (SWMU 41), OWS Building 1602, OWS Building 1643 (SWMU 40),
OWS Building 4146, and OWS Building 4210 (AOC 12)] presented in this RFI report. TCE and
its breakdown byproducts were detected 1n several OWS monitoring wells (WITCTAOQ03,
WITCTAO006, WITCTAOL 1, WITCTAO16, WITCTA020, WITCTAO021, WITCTAO022,
WITCTAO31, WITCTAOQ35, WITCTAO037, and WITCTAOD39), but are not related to QWS site
activities. Since the TCE groundwater plume is being managed by APF-4 under their Superfund
Cleanup Program, the presence of TCE and 1ts breakdown products in groundwater samples
collected within the extent of the plume boundaries will not be considered as evidence of a

release from the OWS sites.
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4.2 Site Characterization Activities at Building 1015

A summary of the so1l samples that have been collected at the Building 1015 site is provided 1n
Table 4-1. The analytical methods associated with each soil sample collected at Building 1015
are also presented in Table 4-1. The locations of the soil borings are shown in Figure 4-1. The
following sections discuss the investigation activities that have been performed to characterize

environmental impacts relating to the OWS at Building 1015.

4.2.1 Initial Site Investigation — Law 1994

Law Engineering (Law, 1995) collected soil samples 1n 1994 from three borings adjacent to the
OWS at Building 1015 (Figure 4-1). Proximity of the OWS to the building and a fire
suppression system prevented the installation of borings to the south and east of the OWS. Soil
borings were advanced to depths ranging from 4 to 8 feet below ground surface (bgs). Surface
soil samples were collected from the surface to 2 feet bgs and subsurface sotl samples were
collected from the depths shown in Table 4-1. The soil samples were submiutted for analysis of
VOCs (EPA Method SW8240) and morganics (EPA Method SW6010) (Law, 1993).

4.2.2 Phase 1 RFI Activities - IT 1997

IT collected soil samples during the Phase 1 Sanitary Sewer System RFI in 1997 from two
borings located adjacent to the OWS at Building 1015 (Figure 4-1). Surface soil samples were
collected from surface to 2 feet in depth. A subsurface soil sample was collected from the 2-foot
interval directly above the water table (17 to 19 feet). The soil samples were analyzed for
SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080) to supplement soil
data collected during the Law (1995) investigation (Table 4-1).

Due to the proximity of the OWS at Building 1015, a boring for the installation of a monitoring

well was installed south of the OWS. The boring, WITCTA038, did not yield groundwater due
to the absence of permeable soils and was plugged with bentonite grout (IT, 1998).

KMNVCarswel \PIOWS/FinahP3-TXTO4/30/01 (10 03 AM)
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4.2.3 Phase 2 RFl Activities — IT 1999, 2000

Additional soil sampling was performed by IT during the Phase 2 RFI in April 2000 to confirm
or delineate 1norganic concentrations that were 1dentified during the Law (1995) investigation
(Table 4-1) Soil borings were located northeast (SB101504), east (SB101506), southeast
(SB101505), and southwest (SB101503) of the Building 1015 OWS (Figure 4-1). Surface (0 to 2
feet bgs) and subsurface (2 feet above the water table) soil samples were collected from each

boring location and submutted for analysis of either arsenic or cadmium using EPA Method
SW6010B (Table 4-1).

4.2.4 OWS Closure in Place — U.S. Navy 2000

The OWS at Building 1015 was closed in place 1n September 2000. The OWS was constructed
of concrete, not steel, and could not be removed as onginally planned. The contents of the OWS
were pumped out and the interior was steam-cleaned at the beginning of the closure activities.
The top of the OWS was then broken off with a jackhammer and the OWS was backfilled,
leaving the four 6-inch-thick concrete sides and bottom in place. The three floor drains 1n
Building 1015 that drained to the OWS were sealed with grout. No confirmation soil samples

were collected duning the closure of the OWS at Building 1015.

4.2.5 Phase 3 RFl Activities — IT 2000

Five additional soil borings were sampled by IT using DPT during Phase 3 of the RFI in
November 2000. Four of the soil borings (SB101507, SB101508, SB101510, and SB101511)
were placed at locations required to delineate arsenic, cadmium, and copper concentrations that
exceeded basewide background concentrations in surface and subsurface soil samples collected
during the Law (1993) investigation (Figure 4-1). The final boring, SB101507, was placed
adjacent to former Law (1995) boring 1015-SBO1, which indicated the highest concentrations of
arsenic and cadmium 1n surface and subsurface soil samples during the imitial site assessment.
The purpose of the soil samples collected from SB101507 was to replicate the arsenic and
cadmium concentrations that exceeded MSCs during the Law (1995) investigation, and perform

the SPLP analysis to determine the potential for the contaminants to leach into groundwater.

The Phase 3 RFI soil samples were collected from the sample intervals that exceeded background
concentrations during the Law (1995) investigation. In addition, soil samples were collected
from intervals 5 feet above and 5 feet below the intervals that exbited elevated concentrations
of arsenic, cadmium, and copper during the Law investigation, if applicable. The number of

samples collected at each boring location and the parameters analyzed are presented in Table 4-1.
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4.3 Site-Specific Conditions
The following subsections briefly discuss the site-specific geology and hydrogeology
charactenistics that were encountered dunng the investigation activities at the OWS Building

1015 site. Appendix A contains the soil boring log from the RFI activities at Building 1015.

Geology. Quaternary alluvium 1s found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and flavial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil borings at
Building 1015 indicated brown to yellow-brown sandy clay from the surface to 17 feet bgs.
From 17 feet bgs to refusal at the top of the Walnut Formation encountered at 21 feet bgs, the
soil changed to either a well-graded, fine- to medium-grained, saturated, brown sand or a yellow,

very moist, sandy clay. No odors or staining was observed 1n the soil samples

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quaternary alluvium 1s the Cretaceous-aged Walnut Formations, with 20 to 30 feet of
indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded fossiliferous
clay, and fissile shale. Unconformably underlying the Walnut Formation 1s the Cretaceous-aged
Paluxy Formation. The Paluxy Formation generally consists of coarse-grained sand that grades
upward into fine-grained sand with vanable amounts of shale and limestone. The sandstone,
composed of fine- to coarse-grained white quartz, is well-sorted, poorly consohdated, and cross-
bedded. The Paluxy Formation thickness ranges from 140 to 190 feet, averaging 160 feet in
Tarrant County (Radian, 1991).

Hydrogeology. A soil boring drilled for the installation of monitoring well WITCTAO038 was
found to not have permeable aquifer matenals to yield sufficient groundwater to nstall a well.
Therefore, the boring was plugged with bentonite grout. The boring for monitoring well
WITCTAO38 was located to the south of the OWS at Building 1015 to be downgradient of the
OWS. In the area of Building 1015 where shailow groundwater is found, the groundwater flows
east and south toward the Trinity River and Farmers Branch Creek. The basal sands and gravels

of former channel deposits and these basal sands and gravels were not present at this location.
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4.4 Results From Initial Site Investigation (1994)

The following sections presents the analytical results from surface and subsurface soil samples
that were collected by Law (1995) during the initial site investigation at Building 1015. Table 4-
2 contains a summary of the analytes detected in the samples collected by Law (1995) and
compares the detected concentrations to basewide background concentrations and MSCs.
Detected analyte concentrations, which exceeded background concentrations, are shown on

Figure 4-1.

4.4.1 Surface Soil

Law (1995) collected surface so1l samples from two locations (1015-SBOI and 1015-SB02) for
analysis of VOCs (EPA Method SW8240) and morganics (EPA Method SW6010) during the
OWS site investigation 1n April 1994. The foliowing paragraphs discuss analytical results from
the surface soil samples collected by Law (1995).

VOCs. Two VOCs were detected 1n sutface soil samples 101501SBA and 101502SBA (Table
4-2) Acetone was detected in the sample from 1015-SBO1 at an estimated concentration of 0.01
J mg/kg Methylene chloride was detected tn both surface so1l samples at a concentration of
0.012 B mg/kg in both samples However, the methylene chlonde results were qualified as blank
contaminated. The reported concentrations of methylene chloride are below its MSC of 0.5
mg/kg and the reported concentration of acetone 15 below its MSC of 1,000 mg/kg. Considering
that acetone and methylene chlornde were detected at low concentrations and are considered to be
laboratory contaminants, it is likely that the detected concentrations were the result of laboratory

contamination.

Inorganics. The following inorganics were detected in surface soil samples collected by Law
(1995): aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc (Table 4-2).
As shown in Table 4-2 and Figure 4-1, arsenic and cadmium concentrations exceeded both
background and MSCs in the surface soil sample from 1015-SB01. Calcium also exceeded
background in the surface soil sample from 1015-SBO1. However, calcium 1s a naturally
essential nutrient and the detected concentration is likely an extreme but true background

concentration
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4.4.2 Subsurface Soil

Law (1995) collected subsurface soil samples from various depths at three locations with DPT
and hollow-stem auger dnlling methods. The Law subsurface soil samples were collected for
analysis of VOCs (EPA Method SW8260) and mnorganics (EPA Method SW6010) The
following paragraphs discuss analytical results from the subsurface soil samples collected by Law
(1995).

VOCs. Methylene chloride was detected 1n all of the subsurface so1l samples collected by Law
(1995). The detected concentrations ranged from 0 01 B mg/kg to 0.103 mg/kg. Only one out of
the five detected concentrations was not qualified as being affected by methylene chloride 1n the
associated method blank The reported concentrations of methylene chloride are below 1ts MSC
of 0.5 mg/kg. Considering that the detected methylene chloride concentrations are low and that
methylene chloride 1s a common laboratory contamunant, it is likely that the detected

concentrations were the result of laboratory contamination.

Inorganics. The following inorganics were detected in the subsurface samples collected by
Law (1995): aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc
(Table 4-2). The four subsurface soil samples analyzed contained several inorganic constituents
that exceeded the background UTLs established by Jacobs (1998). Arsenic, cadmium, and
copper exceeded their background concentrations for all four subsurface samples. Arsenic and
cadmium also exceeded TNRCC MSC limits in all four subsurface soil samples. In addition,
calcium and magnesium also exceeded background concentrations for subsurface samples from
1015-SB01 and 1015-SB03. Potassium aiso exceeded its background concentration in
subsurface soil samples from 1015-SB02 and 1015-SB03. Calcium, magnesium, and potassium
are considered essential nutrients and do not present nisk to human health or the environment.

4.5 Results from Phase 1 RFl Activities (1997)

The following subsections presents the analytical results from surface and subsurface soil
samples that were collected by IT (1997) during the Phase 1 RFI. A discussion of the Phase |
groundwater investigation 1s also included The purpose of the Phase | RFI so1l samples was to
supplement the analytical data for VOCs and 1norganics that was collected by Law (1995) during

the initial site investigation

KN\CarswelAPIOWS/Fina\P3-TXTW/30/01 (10 03 AM)
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Table 4-3 contains a summary of the analytes detected in the Phase 1 RFI soil samples collected
by IT at Building 1015. Analytical detection summary tables for the Phase 1 RFI soil samples
collected at Building 1015 are shown in Appendix B.

4.5.1 Surface Soil

During the Phase 1 RFl1n April 1997, IT (1997) collected surface soil samples from two
locations (SB101501 and SB101502) for analysis of pesticides/PCBs (EPA Method SW8080)
and SVOCs (EPA Method SW8270). The following paragraphs discuss the analytical results for
the Phase 1 RFI surface soil samples.

SVOCs. All SVOC detections from the Phase 1 RFI surface soil samples were tentatively
identified compounds (TICs) that were detected at estimated concentrations below the PQLs
(Table B-1). These SVOCs include unidentified and saturated hydrocarbon compounds.
Although no detection limits were established for these compounds in the laboratory analysis, the
values are within the PQL range for SVOCs described in EPA Method SW8270 (EPA, 1997) of
0.660 to 3.30 mg/kg. Therefore, because the reported concentrations of these compounds are
within the range of PQL. values for the analytical method used, they are below background
concentrations for organics, as defined by the TNRCC RRP.

Pesticides/PCBs. No pesticides/PCBs were detected above MQLs in surface so1l samples
collected during the Phase 1 RFI at the Building 1015 site.

4.5.2 Subsurface Soil

IT collected a subsurface soil sample from boring SB101503 from 17 to 19 feet bgs, or directly
above the unconfined water table, during the Phase 1 RFI for analysis of SVOCs (EPA Method
SW8270) and pesticides/PCBs (EPA Method SW38080) to supplement the previous Law samples
analyzed for VOCs and metals. The following paragraphs discuss the analytical results from the
subsurface soil sample collected from boring SB101503.

SVOCs. Analysis of SVOC compounds were reported below MQLs in the subsurface soils
sampled by IT during the Phase | RFI activities.

KMN\Carswel\P30OW S/FinahP-TXTUH/30/01{10 03 AM)
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Pesticides/PCBs. Analysis of pesticide and PCB compounds were reported below MQLs in
the subsurface soils sampled by IT during the Phase 1 RFI activities.

4.5.3 Groundwater Investigation

One downgradient monitoring well, WITCTAO38, was installed during the Phase 1 RFI;
however, the well was dry and this prevented the collection of groundwater samples at the
Building 1015 OWS.

4.6 Results from Phase 2 RFI Activities (2000)

Four surface soil samples were collected by IT during the Phase 2 RFI activities in April 2000 to
confirm and delineate arsenic and cadmium concentrations that were detected by Law (1995)
during the initial OWS investigation. The Phase 2 sampling locations and analytical results are
shown 1n Figure 4-1 Phase 2 soil results and their comparison to basewide background
concentrations and MSCs are included in Table 4-3. A summary of RFI SPLP results is shown
in Table 4-4.

4.6.1 Surface Soil

The surface soil sample from SB101503 had a detection of 0.234 mg/kg, below the basewide
surface soil background concentration for cadmium (0.556 mg/kg); the surface soil sample from
SB101505 also detected cadmium at a concentration of 0.225 mg/kg, also below the background
concentration. A subsurface soil detection in the Phase 2 soil boring SB101504 was 5 55 mg/kg,
below the subsurface background concentration for arsenic (5.85 mg/kg). The arsenic detected n
the Phase 2 so1l boring SB101506 was 5.67 mg/kg, also below the subsurface background
concentration for arsenic.

4.6.2 Subsurface Soil

The results from the Phase 2 RFI subsurface so1l samples are presented in Table 4-3 and shown
on Figure 4-1 The cadmium concentrations detected in the subsurface soil samples from
SB101503 and SB1015035 were below the background concentration for cadmium (0.556 mg/kg).
The arsenic concentrations detected in the Phase 2 soil borings SB101504 and SB101506 were

also below the background concentration for arsenic (5.85 mg/kg)
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4.7 Results from Phase 3 RFI Activities (2000)

Upon further review of the analytical results for inorganics collected during the Law (1995)
investigation and the Phase 2 RFI, it was determined that additional sampling was required to
delineate arsenic, cadmium, and copper concentrations to basewide background concentrations 1n
accordance with the TNRCC RRP. Additonally, three confirmation so1l samples were collected
adjacent to a former Law boring (SB101504) 1n an attempt to replicate the highest arsenic and
cadmium concentrations, which exceeded their respective MSCs. The elevated arsenic and
cadmium that were detected were then submitted for SPLP analysis to determine the potential for
the contaminants to leach into groundwater. At each soil boring location, samples were collected
5 feet above and below the former sample intervals that showed elevated concentrations of

arsenic, cadmium, and/or copper.

Table 4-3 includes the analytical resuits from the soil samples collected at Building 1015 during
the Phase 3 field acuvities. The following sections discuss the analytical results for surface and
subsurface soil samples collected during the Phase 3 RFI at Building 1015.

4.7.1 Surface Soil

IT collected five surface so1l samples for analysis of arsenic, cadmium, and/or copper during the
Phase 3 RFI activities in November 2000 (Figure 4-1). Four of the surface soil samples were
collected at locations selected to delineate the inorganic contaminants to basewide background
concentrations. Additionally, one surface soil sample was collected near the former Law (1995)
boring 1015-SBO1 where the highest arsenic and cadmium concentrations were detected, and
SPLP analysis was performed to determine the potential for the contaminants to leach into
groundwater. The following paragraphs discuss the analytical results for arsenic, cadmium, and

copper detections in surface soi1l at Building 1015.

Arsenic. Arsenic concentrations detected 1n two of the three delineation samples collected
during the Phase 3 RFI (SB101508 and SB101511) were below the background concentration for
arsenic. However, arsenic was detected in the surface soil sample from boring SB101507 at a
concentration of 5.99 mg/kg, that shightly exceeds the background concentration. Considering
the small deviation from the background concentration, the arsenic concentration detected in the
surface so1l sample from SB101507 1s likely an extreme but true background concentration. The
arsenic analytical results for surface soil samples from borings SB101507 and SB101508

delineated arsenic concentrations 1dentified by Law (1995) (to the north and west, respectively).

KM\Carswel\P30W S5/Final\P3-TXT\05/01/01(9 43 AM)
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Arsenic was detected at a concentration of 5.2 mg/kg in the surface soil sample from SB101507,
that 1s located adjacent to former Law boring 1015-SB0O1. Therefore, the arsenic detected 1n
surface so1l during the Law investigation could not be replicated and no SPLP analysis was

performed.

Cadmium. Cadmium concentrations detected in the three surface soil samples collected during
the Phase 3 RF1I for delineation purposes were all below the background concentration for
cadmium (0 556 mg/kg). Cadmium was detected at a concentration of 0.232 mg/kg in the
surface soil sample from SB 101509, which was located adjacent to former Law boring 1015-
SBOI (Figure 4-1). Therefore, the highest cadmium concentration detected in surface soil during

the Law investigation could not be replicated and no SPLP analysis was pcri’ormed.

Copper. Analysis of copper was performed on five surface soil samples collected during the
Phase 3 RFI activities as part of the delineation of elevated copper concentrations identified in
subsurface soil samples collected by Law. The detected concentrations of copper in the five

surface soil samples were all below the background concentration for copper (17.37 mg/kg).

4.7.2 Subsurface Soil

IT collected seven additional subsurface soil samples from five soil boring locations (SB101507
through SB101511) during the Phase 3 RFI activities in November 2000. Four of the soil
borings (SB101507, SB101508, SB101510 and SB101511) were located to delineate arsenic,
cadmium, and/or copper concentrations to basewide background concentrations. Additionally, a
soil sample was collected near the former Law (1995) boring 1015-SBO01 in an attempt to
replicate the highest arsenic and cadmium concentrations so that SPLP analysis could be
performed to determine the potential for the contaminants to leach into groundwater. The

following subsections discuss the Phase 3 RFI results for arsenic, cadmium, and copper.

Arsenic. Arsenic detected in the subsurface samples collected from 4 to 6 feet and 10 to 12 feet
bgs at Phase 3 borings SB101507 and SB101508 were all below the background concentration
for arsemc. Similarly, the arsenic detected in the sample from 6 to 8 feet bgs at SB101510 was
also below the background concentrations, as was the arsenic concentration detected in the soil
sample from 5 to 7 feet bgs at SB101511.

Phase 3 RFI soil boring SB 101509, which is located adjacent to former Law boring 1015-SB01,
was sampled from O to 4 feet bgs and from 7 to 9 feet bgs in an attempt to replicate the highest

KM\Carswel\PIOWS/Final\P3-TXT04/30/0) (10 36 AM)
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arsenic concentrations detected by Law (1995) so that the SPLP analysis could be performed to
determine the potential for arsenic to leach into groundwater The detected concentrations of
arsenic 1n the samples from O to 4 feet bgs and 7 to 9 feet bgs at boring location from SB101509
were below the background concentration for arsenic. Therefore, IT was unable to replicate the
elevated concentrations of arsenic and no SPLP analysis for arsenic was performed on the Phase

3 RFI subsurface samples at Building 1015.

Cadmium. Cadmium concentrations detected in the subsurface samples collected from 4 to 6
feet and from 10 to 12 feet bgs at Phase 3 bonings SB101507 and SB101508 were all below the
background concentration for cadmium. Similarly, the cadmium that was detected in the sample
from 6 to 8 feet bgs at SB101510 was also below the background concentration, as was the

cadmium concentration detected 1n the sample from 5 to 7 feet bgs at SB10151 1.

Phase 3 RFI so1l boring SB101509, which is located adjacent to former Law boring 1015-SB01,
was sampled from O to 4 feet bgs and from 7 to 9 feet bgs 1n an attempt to replicate the highest
cadmium concentrations detected by Law (1995} such that the SPLP analysis could be performed
to determine the potential for cadmium to leach into groundwater. The detected concentrations
of cadmium 1n _the samples from O to 4 feet bgs and 7 to 9 feet bgs at boring location from
SBi01509 were below the background concentration for cadmium. Therefore, IT was unable to
replicate the elevated concentrations of cadmium, so no SPLP analysis for cadmium was
performed on the Phase 3 RFI subsurface samples at Building 1015.

Copper. The copper concentrations detected in the seven subsurface so1l samples collected
during the Phase 3 RFI were all below the background concentration for copper (13.72 mg/kg).
Considering that copper concentrauons were below background 1n all 12 soil samples (5 surface
and 7 subsurface) collected duning the Phase 3 RFI activities, there does not appear to be a
pattern of elevated copper concentrations at the Building 1015 OWS site.

4.8 Summary

Law collected soil samples from three so1l borings for analysis of VOCs and 1norganics during
the in1taal site investigation of the OWS at Building 1015. IT collected surface and subsurface
so1l samples for analysis of SVOCs and pesticides/PCBs during the Phase 1 Sanitary Sewer
System RFI1n 1997. Monitonng well WITCTAO038 was drilled, but did not produce sufficient

groundwater and was abandoned during the Phase | activities.
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IT collected surface and subsurface soil samples from four borings (SB 101503 Through
SB101506) during the Phase 2 RFI in Aprl 2000 to confirm/delineate the elevated
concentrations of arsenic or cadmium identified in the Law borings. TT collected surface and
subsurface soil samples from five additional borings (SB101507 through SB101511) during the
Phase 3 RFI to confirm/delineate inorganic compounds identified in the Law borings. The

following sections summarize the results of these investigations.

4.8.1 Surface Soil

No SVOCs or pesticides were detected above MQLs in the surface soil samples collected at the
Building 1015 OWS site. Two VOCs, methylene chloride and acetone, were detected above
MQLs 1n the surface soil samples, but because these compounds are common laboratory
contaminants, the detected concentrations were likely the result of laboratory contamination.
Arsenic and cadmium were detected above their respective background concentrations and MSCs
in the surface soil samples collected by Law (1995). IT collected surface soil samples during the
Phase 2 and Phase 3 RFIs to confirm and delineate arsenic and cadmium concentrations. The
results from the Phase 2 and Phase 3 RFI samples delineated these inorganics to their respective
background concentrations. However, as discussed in Section 3.2.3, IT was unable to confirm
the elevated concentrations of arsenrc and cadmium in one (1015-SB01) of the former Law

borings.

4.8.2 Subsurface Soil

Methylene chloride was the only VOC detected in the subsurface soil samples collected during
the initial site investigation (Law, 1995). The concentrations of methylene chloride were low and
most (6 out of 7 samples) were qualified as laboratory contaminants. Considering that methylene
chloride is a common laboratory contaminant and that methylene chlornde was detected in the
assoctated method blanks, the detected concentrations were likely the result of laboratory
contamination. No SVOCs or pesticides/PCBs were detected above MQL 1n the surface soil
samples collected at the Building 1015 OWS site.

Arsenic and cadmium were detected during the Law (1995) site investigation at concentrations
that exceeded both the respective basewtde background concentrations and TNRCC MSCs.
Copper was detected in the subsurface samples collected by Law (1995) at concentrations that
shghtly exceeded the basew:de background concentration for copper (13.72 mg/kg), but the
detected copper concentrations were below the MSC for copper (130 mg/kg) IT collected

additional surface and subsurface soil samples to delineate arsenic, cadmium, and copper

KMNCarswel\P30OWS/FinahP3-TX T/ IO/ (10 03 AMY



629 86

NAS Fort Worth JRB, Texas
Final OWS RFI Report
SectionNo 40

Date Apnl 2001

Page No 24 of 25

concentrations to their respective background concentrations during Phase 2 and Phase 3 RFI
activities. As shown in Figure 4-1, the analytical results from the four Phase 2 borings
(SB101503 through SB101506) and the five Phase 3 borings (SB101507 through SB101511)
adequately delineate arsenic, cadmium, and copper concentrations to background concentrations

per the requirements for closure under RRS 2.

IT also collected subsurface soil samples from Phase 3 soil boring SB101507 1n an attempt to
replicate arsenic and cadmium concentrations detected above MSCs at former Law boring 1015-
SBOI during the initial site investigation. However, the concentrations detected in the surface
and subsurface samples at this Phase 3 boring were below background concentrations for both
arsenic and cadmium. Arsenic concentrations were also below background in the surface and
subsurface samples collected from Phase 2 soil boring SB 101504, which is also adjacent to
former Law boring 1015-SB01. Considering that IT was unsuccessful in confirming the elevated
concentrations of arsenic and cadmium from the Law boring with the highest concentration and
that arsenic and cadmium concentrations were at or below background in all of the Phase 2 and
Phase 3 RFI so1l samples, it appears that the arsenic and cadmium concentrations detected during

the Law (1995) investigation are consistently higher than those detected by IT.

4.8.3 Groundwater

The lack of available water and aquifer materials in monitoring well WITCTAO38 prevented
collection of groundwater samples at the Building 1015 site. > he existence of
groundwater contaminants at Building 1015 from a release from the OWS is unlikely due to the
low concentrations of inorganic contaminant‘;‘amnce of organic (fuel-related)

compounds detected in soil samples at the site.

4.9 Conclusions

Since compounds present in hydraulic fluid, engine lubricating oil, and other petroleum
byproduct handled by the OWS were not elevated in soil samples collected at Building 1015,
there appears to have been no releases from the OWS that have significantly impacted the
environment. The inorganics that were detected above background 1n the subsurface soil
samples collected by Law (1995) have been delineated to background. Additionally arsenic and
cadmium concentrations exceeded both background and MSCs 1n the Law (1995) samples and
could not be replicated 1n the so1l samples collected by IT, which indicates that the
concentrations of these inorganics detected by Law (1995) were extreme, but true, background

concentrations.
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Considering that no clear pattern of inorganic concentrations exceeding MSCs was observed n
the subsurface samples collected by IT during Phases 1 through 3 of the RFI and that all
inorganic concentrations have been delineated to basewide background concentrations by the
results from Phase 2 and Phase 3 samples, NFA is warranted for the OWS at Building 1015 and
the site is recommended for closure under RRS 2. Should this recommendation be accepted, a
letter stating that closure of SWMU 47 (OWS at Building 1015) was carried out 1n accordance
with TAC §335.555, and signed by an Air Force representative, will be transmitted to TNRCC,
along with a metes and bounds description of SWMU 47. The metes and bounds description will
correspond to surveyed coordinates of the affected area shown in Figure 4-1.
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5.0 OWS Building 1027

The following sections provide a description of the OWS at Building 1027, a summary of the site
characterization activities, a discussion of the site-specific geology and hydrology, discussions of
the analytical results from each characterization event, and recommendations based upon the

physical and chemucal data collected at the site.

5.1 Site Description

The OWS at Building 1027 is located adjacent to the south corner of Building 1027 (Figure 5-1)
and 1s designated SWMU No. 44 on the RCRA Hazardous Waste Permit for NAS Fort Worth
JRB. The unit was 1nstalled to receive waste from operations within Building 1027, and has been
in operation since 1985. The system consists of a network of floor drains in the hangar,
underground trenches, and the OWS. The hangar floor 1s paved with concrete and the drainage
system 1s reportedly constructed of concrete (A T. Kearney, 1989). The OWS is a cylindrical,
below-ground, gravity separator with a 1,500-gallon capacity consisting of a 1,000-gallon oil
storage chamber and a 500-gallon effluent chamber (Law, 1995). The area surrounding the OWS

1s covered with soil, gravel, and grass.

NAS Fort Worth maintenance personnel noted overflow problems with the hft station adjacent to
the OWS, as well as excessive sludge buildup in the sludge chamber (Law, 1995). A
recommendation was made 1n the Law report to thoroughly inspect the OWS and lift station and
clean out sludge buildup and replace parts if needed. Pumping and steam cleaning of the OWS at
Building 1027 was completed August 4, 1995 (CRA, 1993). It is not known if samples were
taken during this project. The OWS was also included in a pumping and steam cleamng effort by
D. D and Beauty, a non-hazardous liquid waste removal company, during April and May 1993.
The content of the OWS at Building 1027 was drummed and sampled (CB, 1994).

A sample collected September 27, 1994 of the content of the OWS at Building 1027 was
analyzed by Huntingdon/Southwestern Engtneering & Environmental, Inc., for TPH (EPA
Method 418.1), toxicity characteristics leaching procedure (TCLP) metals (SW846), and
benzene, toluene, ethyl benzene, and xylenes (BTEX) (EPA Method SW8020).
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TPH was detected at a concentration of 47.4 mg/L. Barium and silver were detected at
concentrations of 0.253 and 0.024 mg/L, respectively No other metals were detected in excess

of the detection lmit. BTEX constituents were not detected in excess of the detection limat.

5.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1027
site 15 provided in Table 5-1. The analytical methods associated with each soil sample collected
at Building 1027 are also presented 1n Table 5-1. The locations of the soil borings are shown 1n
Figure 5-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1027

5.2.1 Initial Site Investigation — Law 1994

Law (1995) collected soil samples in 1994 from four borings located at all four sides of the OWS
at Building 1027 (Figure 5-1). Soil borings were advanced to depths ranging from 12 to 14 feet
bgs. One surface soil sample was collected from surface to 2 feet in depth at boring 1027-SBO1.
Subsurface so1l samples were collected from 2 to 4 feet, 6 to 8 feet, 10 to 12 feet, and 12 to 14
feet in depth. Samples were analyzed for VOCs (EPA Method SW8240) and inorganics (EPA
Method SW6010) (Law, 1995). A summary of all soil sampling and analysis performed at the
Building 1027 site throughout the RFI and previous investigations is provided in Table 5-1

5.2.2 Phase 1 RFI Activities

IT collected soil samples during the Phase | Sanitary Sewer System RFI 1n 1997 (Table 5-1)
from two borings located on the north and south sides of the OWS at Building 1027 (Figure 5-1).
Surface soil samples were collected from surface to 2 feet 1n depth. Subsurface soil samples
were collected from the 2-foot interval directly above the water table or refusal (6 to 8 feet and
12 to 14 feet). Soil samples were analyzed for SVOCs (EPA Method SW8270) and pesticides/
PCBs (EPA Method SW8080) to supplement so1l data collected during the Law (1995)
investigation (IT, 1998).

Monitoring well WITCTAO37 was installed, during the Phase | RFI in April 1997, immediately
adjacent to boring SB102701 (Figure 5-1). The well was completed to a total depth of 21 feet
bgs, with a screen interval from 13.5 to 21 feet bgs. Well WITCTAO037 was developed and
groundwater sample MS 1566 was collected from the well in April 1997.

KM\Carswel\PAOWS/FinaAP3-TXTWO4/30/01{10 03 AM)
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Sample MS1566 was analyzed for VOCs (EPA Method SW8260), SVOCs (EPA Method
SW8270), and 1inorganics (EPA Methods SW6010/7000 and SW7471 for mercury) (IT, 1998).

5.2.3 Phase 2 RFI Actlivities

Additional so1l sampling was performed by IT during the Phase 2 RFI in Apnil 2000 (Table 5-1).
Soil borings were located to the north (SB102703) and to the east (SB102704) of the OWS at
Building 1027 (Figure 5-1). Samples BG0O005 and BGO006 were collected from SB102703 from
surface to two feet 1n depth and 13.5 to 15.5 feet in depth, respectively These samples were
analyzed for arsenic, cadmium, and lead (EPA Method SW6010B) to confirm concentrations of
these inorganics detected in former Law (1995) boring 1027-SB01. Sample BGOO07 was
collected from SB102704 from 12.5 to 13.5 feet 1n depth and analyzed for arsenic and cadmium
(EPA Method SW6010B) to confirm concentrations of these inorganics detected in former Law
(1995) boring 1027-SB02. An additional groundwater sample was collected from WITCTAQ37
during the Phase 2 RFLn April 2000 and analyzed for beryllium (EPA Method SW6010B) to

confirm the beryllium concentration detected during the Phase 1 RFL.

5.2.4 Phase 3 RFI Aclivities

Soil samples were collected by IT at three depths (0 to 3 feet, 5 to 7 feet, and 10 to 12 feet) from
soil borings SB102705, SB102706, and SB102707 (Figure 5-1) during Phase 3 of the RFI in
November 2000 (Table 5-1). All samples were collected to delineate elevated concentrations of
arsenic, cadmium, and copper (EPA Method SW6010B) identified during the previous

tnvestigations,

5.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at the Building 1027 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth
area The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs
from Building 1027 (Appendix A) indicate generally fine-grained alluvial soils from ground
surface to approximately 10 feet bgs. Soils containing various mixtures of clay, silt, fine sand
and small gravels or caliche nodules are found 1n this interval Below 10 feet bgs, boring logs

indicated silty or clayey fine to coarse sand, changing to gravelly sand or sandy gravel below 12

KN\CarswelAPAOWS/Fmna\P3-TXTW04/30/01 (10 03 AM)
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to 14 feet bgs. Soils were generally brown or yellowish-brown 1n color, and saturated soils were
indicated below 14.5 to 16.5 feet bgs. SB102701 was the deepest soil boring driven at the
Building 1027 site, to a total depth of 19 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossihiferous clay, and fissile shale Unconformably underlying the Walnut Formation is the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with vartable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-grained white quartz, 1s well-sorted, poorly
consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,
averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. Soil description logs (Appendix A) from borings SB102701 and SB102702 on the
south side of Building 1027 indicated gravel and sand below 14 feet bgs, and saturated
conditions below 14.5 to 16.5 feet bgs. Monitoring well WITCTAO037 was 1nstalled south of
Building 1027 to screen the gravel and sand down to the top of the Walnut Formation, at
approximately 21 feet depth. Groundwater flow at the Building 1027 site is to the east and

southeast toward Farmers Branch Creek and the Trinity River,

5.4 Results from Initial Site Investigation

The following sections present the analytical results from surface and subsurface soil samples
that were collected by Law (1995) during the initial site investigation at Building 1027. Table 5-
2 contains a summary of the analytes detected 1n the samples collected by Law (1995) and
compares the detected concentrations to basewide background concentrations and MSCs,
Detected analyte concentrations, which exceeded background concentrations, are shown on
Figure 5-1 The following subsections presents the analytical results from surface and subsurface
so1l samples that were collected by Law (1995) during the initial site investigation at Building
1027

KMN\Carswel\P3OWS/Fina\P3-TXTW4/30/01(10 03 AM)
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5.4.1 Surface Soil

Law (1995) collected one surface soil sample from boring 1027-SB01 (Figure 5-1) for analysis of
VOCs (EPA Method SW8240) and inorganics (EPA Method SW6010) during the initial site
investigation in April 1994, The results from this surface soil sample are discussed in the

following paragraphs.

VOCs. Methylene chioride was detected at 0.01 JB mg/kg in the surface soil sample collected
by Law from boring 1027-SB01. The result was qualified as an estimated quantitation that was
affected by contaminatton in the associated method blank. Considering that the detected
concentration 158 well below the established MSC of 0 5 mg/kg and that meihylene chloride 1s
considered a common laboratory contaminant, the detection 1s likely the result of laboratory -

contamination.

Inorganics. Arsenic, cadmium, and lead were detected at concentrations above their respective
background UTLs and MSCs in the surface soil sample from 1027-SBO1. Copper and zinc were
detected above their respective background UTLs, but at concentrations below their respective
MSC values The detected zinc concentration (690 JH mg/kg) was qualified as biased high due
to QC data. Considering the absence of elevated zinc concentrations 1n the other soil samples
collected at Building 1027, the zinc concentration identified in the surface soil sample from

1027-SBOI was likely an extreme, but true, background concentration.

5.4.2 Subsurface Soil

Law (1995) collected subsurface soil samples from various depths at three locations with DPT
and hollow-stem auger drilling methods. The Law subsurface soil samples were collected for
analysis of VOCs (EPA Method SW8260) and inorganics (EPA Method SW6010). The
following paragraphs discuss analytical results from the subsurface soil samples collected by Law
(1995).

VOCs. Methylene chloride was detected at low levels 1n all the subsurface sotl samples
submitted by Law from the Building 1027 site. Methylene chloride is considered a common
laboratory contaminant The detected concentrations (maximum concentration of 0.014 mg/kg)
are well below the established MSC of 0.5 mg/kg for methylene chloride in subsurface souls (IT,
1997). Therefore, 1t 1s likely that the methylene chlonide detections are the result of laboratory

contamination
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629 101

NAS Fort Worth JRB, Texas
Final OWS RFI Report
Section No.» 50

Date Apnl 2001

Page No. 13 of 27

Inorganics. Inorganic constituents detected above their background UTLs in subsurface soil
samples included arsenic, cadmium, copper, magnesium, and manganese. Cadmium (1.3 mg/kg)
in the 10- to 12-foot interval from boring 1027-SB01 exceeded both its background
concentration {0.59 mg/kg) and MSC (0.5 mg/kg).

Arsenic and cadmium exceeded both background and MSCs in the 2 to 4 feet bgs and 12 to 14
feet bgs intervals at boring 1027-SB0O1. Copper exceeded background in both sample intervals
from 1027-SB02, but the concentrations were below the MSC for copper. Magnesium was
detected at a concentration slightly above background in the regular sample from 2 to 4 feet bgs
at 1027-SB02, but was below background 1n the field duplicate sample. Manganese was detected
at a concentration (600 mg/kg) slightly above background (351.7 mg/kg) in the 12 to 14 feet bgs
at 1027-SB02. Considering that this manganese concentration was less than twice the
background concentration and 1s below the MSC (1,400 mg/kg), along with the fact that
manganese concentrations were below background in all other soil samples collected by Law
(1995), the detected manganese concentration in the 12- to 14-foot interval at 1027-SB02 1s

likely an extreme but true background concentration

Arsentc and cadmium were detected above their respective background concentrations and MSCs
in the 12- to 14-foot sample from 1027-SB03. Copper was detected slightly above background
in the 12-to 14-foot sample from 1027-SB03. The arsenic and cadmium concentrations detected
in the 12- to 14-foot sample are suspicious, considering that these constituents were detected

below background concentrations n the sample from 10 to 12 feet bgs in the same boring

Arsenic and cadmium were also detected above their respective background and MSCs 1n the 6-
to 8-foot and 10- to 12-foot sample intervals from 1027-SB04. Copper was detected above
background in both subsurface intervals from 1027-SB04, but at concentrations below the MSC
for copper (130 mg/kg).

5.5 Results from Phase 1 RFI Activities

The following sections presents the analytical results from surface and subsurface soil samples
that were collected by IT (1997) during the Phase 1 RFL. A discussion of the Phase 1
groundwater ivestigation 1s also included The purpose of the Phase 1 RFI soil samples was to
supplement the analytical data for VOCs and inorganics that was collected by Law (1995) during

the 1nitial site investigation. Table 5-3 contains a summary of the analytes detected in the Phase
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1 RFI soil samples collected by IT and Table 5-4 contains a summary of the analytes detected in
the Phase | RFI groundwater samples. Analytical detection summary tables for the soil samples
collected at Building 1027 are shown in Appendix B.

5.5.1 Surface Soil
Surface so1l samples from borings SB102701 and SB102702 were collected and submutted for
analysis of SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080).

Figure 5-1 shows the Phase 1 RFI so1l sampling locations

SVOCs. All SVOC detections 1n surface soil samples were tentatively qualified as estimated
concentrations below the PQLs (Table B-2) Although no detection limits were established for
these compounds in the laboratory analysis, the values are within the PQL range for SVOCs
described in SW846 Method 8270 (EPA, 1997) of 0.660 to 3.30 mg/kg. Therefore, all SVOC

concentrations were below background concentrations as defined by the TNRCC RRP.

Pesticides/PCB. No pesticides or PCBs were detected above MQLs in surface soil samples
collected during the Phase 1 RFI at the Building 1027 site.

5.5.2 Subsurface Soil

IT collected subsurface soil samples from borings SB102701 and SB102702 during the Phase 1
RFI in March 1997. The subsurface soi1l samples were collected from 12 to 14 feet bgs, or
directly above the unconfined water table. The samples from 12 to 14 feet bgs were submitted
for analysis of SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080) to
supplement the previous Law samples analyzed for VOCs and inorganics. IT also collected a
subsurface soil sample from 6 to 8 feet bgs at boring SB102702 for analysis of VOCs (EPA
Method 8240), inorganics (EPA Method SW6010), TPH-gasoline range organics (GRO), and
TPH-diesel range organics (DRO) (EPA Method 8015).
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Figure 5-1 shows the location of subsurface soil samples collected for the Phase | RFI activities.
The following paragraphs discuss the results of the subsurface samples collected during the
Phase | RFI activities.

VOCs. The subsurface soil sample collected from 6 to 8 feet depth at soil boring SB 102702
indicated that toluene and acetone were detected at concentrations that were below their
respective MQLs (Table 5-3). TPH-GRO was not detected in the Modified 8015 analys:s, but
TPH-DRO was detected at an estimated quantity (4.3 qrBJ) that slightly exceeded the MQL (4.2
mg/kg). However, TPH-DRO was also identified in the associated method blank and the
detected concentration was likely due to laboratory contamination, Therefore, the detected VOC

concentrations are below background concentrations as defined by the TNRCC RRP.

SVOCs. The SVOC detections 1n subsurface soil samples from SB 102701 and SB102702 were
TICs that were qualified at estimated concentrations below the PQLs. No detection limits were
established for these TICs in the SW8270 laboratory analysis, and they included unknown
compounds, oxygenated hydrocarbons, and other named compounds (Table B-2) The reported
concentrations of the TICs were within the PQL range of 0.66 to 3.3 mg/kg provided in SW846
Method 8270 (EPA, 1997). Therefore, the reported concentrations of these compounds are
below background concentrations for organics per the TNRCC RRP.

Pesticide/PCBs. No pesticides or PCBs were detected above MQLs in subsurface soil
samples collected at the Building 1027 site.

Inorganics. Arsenic, barium, chromium, lead, and selenium were the only inorganics detected
in the sample collected from 6 to 8 feet bgs from SB 102702 (Table 5-3). Of these inorganics,
only the detected concentration of selenium (0.69 mg/kg) exceeded its background concentration
(0.313 mg/kg) (Figure 5-1). Considering that the detected selenium concentration 1s roughly two
times the background concentration and is well below the MSC for selenium (5 mg/kg), the

detected concentration 1s likely an extreme but true background concentration.

5.5.3 Groundwater
Monitoring well WITCTAO37 was installed in April 1997 immediately adjacent to boring
SB102701 (Figure 5-1). A groundwater sample was collected for analysis of VOCs, SVOCs, and

inorganics. Summaries of the detected concentrations are listed in Table B-3 and are compared

KNWCarswel\P30OWS/Final\P3-TXTO4/30/01(10 03 AM}
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to background/MSCs in Table 5-4. The following subsections discuss the results of these
analyses.

VOCs. TCE and cis-1,2-dichloroethene (DCE) were detected in the groundwater sample from
WITCTAO37 at concentrations above their respective MQLs. TCE was also detected above 1ts
tabulated MSC. However, because the extent of the AFP-4 TCE groundwater plume includes the
area of Building 1027 and the contaminants from this plume are managed under the AFP-4
Superfund Cleanup Program, the chlorinated solvents (i.e., TCE and its breakdown products,
such as cis-1,2-DCE) detected in monitoring well WITCTAO37 are not considered as evidence of
a release from the OWS at Building 1027.

Methylene chloride was detected at a concentration of 0.0019 B mg/L in the April 1997
groundwater sample from WITCTAO37. However, the result was qualified as being affected by
contamination 1n the associated method blank. Considering that methylene chloride is a common
laboratory contaminant and that the detected concentration 1s below the MSC (0.005 mg/L), the
methylene chloride is likely the result of laboratory contamination and is not indicative of a
release from the OWS at Building 1027.

SVOCs. No SVOCs were detected above their respective MQLs in the groundwater sample
from WITCTAQ37.

Inorganics. Inorganic constituents detected in the April 1997 groundwater sample from
WITCTAO37 included barium, beryllium, calcium, magnesium, manganese, potassium, sodium,
and zinc. All of the detected concentrations were below their respective groundwater
background UTLs with the exception of beryllium (0.00037 mg/L), which was slightly greater
than its background UTL (0.0003 mg/L)). However, the beryllium concentration is well below
the established MSC of 0.004 mg/L.

5.6 Results from Phase 2 RFI Activities

IT collected soil samples from two bonng locations (SB102703 and SB102704) to confirm and
delineate inorganic concentrations detected during the Law (1995) investigation. A groundwater
sample was also collected from WITCTAO37 to confirm the beryllium concentration detection in
the Phase | RFL. Table 5-3 and Table 5-4 include the analytical results for the Phase 2 soil and
groundwater samples, respectively, and their comparison to basewide background concentrations

and MSCs. A summary of SPLP results is shown 1n Table 5-5. Figure 5-1 shows the locations
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of the Phase 2 samples. The following sections discuss the results of so1l and groundwater
samples collected during the Phase 2 RFI activities.

5.6.1 Surface Soil
IT collected a surface soil sample from Phase 2 boring SB102703 for analysis of arsenic,
cadmium, and lead. As shown in Table 5-3 and Figure 5-1, the detected concentrations of

arsenic, cadmium, and lead were all below their respective background concentrations.

5.6.2 Subsurface Soil

IT collected subsurface soil samples from the 2-foot interval directly above the water table at
Phase 2 soil borings SB102703 and SB102704. As shown in Table 5-3 and Figure 5-1, the
detected concentrations of arsenic and cadmium in the sample from 13.5 to 15.5 feet bgs from
SB102703 were below their respective background concentrations. Similarly, the detected
concentration of cadmum (0.124 mg/kg) in the soil sample from 12.5 to 13.5 feet bgs from

boring SB 102704 was below the background concentration for cadmium (0.59 mg/kg).

5.6.3 Groundwater

A groundwater sample was collected from monitoring well WITCTAO37 in April 2000 for
analysis of beryllium to confirm the elevated beryllium concentration 1dentified during the Phase
| RFI. As shown in Table 5-4 and Figure 5-1, the berylllum concentration detected during the
Phase 2 RFI (0.00018 mg/L) was below the background concentration for beryllium (0.0003
mg/L). Therefore, the beryllium concentration detected 1n the Phase | sample was likely an
extreme, but true, background concentration and was not an indication of a release from the
OWS at Building 1027.

5.7 Results from Phase 3 RFI Activities

IT collected soil samples from three additional boring locations (SB102705 through SB102707)
during the Phase 3 RFI to provide further delineation of inorganic contaminants detected above
basewide background concentrations during the Law (1995) investigation. The results from the

Phase 3 soil samples at Building 1027 are presented in Table 5-5 and shown in Figure 5-1.
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At each boring location, soil samples were collected 5 feet above and below the former sample
intervals that showed elevated concentrations of arsenic, cadmium, and copper. The following
sections discuss the results of the surface and subsurface soil samples collected during the Phase
3 RFI at Building 1027.

5.7.1 Surface Soil
IT collected three surface soil samples for analysis of arsenic, cadmium, and copper during the
Phase 3 RFI in November 2000. The following subsections discuss the arsenic, cadmium, and

copper detections 1n surface soil at Building 1027,

Arsenic. Arsenic concentrations detected 1n surface sotl samples from three Phase 3 boring
locations (SB 102705 through SB102707) were all below the background concentration for
arsenic. Therefore, as shown 1n Figure 5-1, the elevated concentrations of arsenic 1dentified
during the Law (1995) investigation have been delineated by arsenic analytical results from
Phase 2 boring SB 102703 and Phase 3 borings SB102705 through SB102707.

Cadmium. Cadmium concentrations detected in surface soil samples from three Pha‘;e 3 boring
locations were all below the background concentration for cadmium. Therefore, as shown in
Figure 5-1, the elevated concentrations of cadmium identified during the Law (1995)
ivestigation have been delineated by cadmium results from Phase 2 boring SB102703 and Phase
3 borings SB102705 through SB102707.

Copper. The detected copper concentrations identified in surface soil samples from the Phase 3
soil borings were all below the background concentration for copper. Therefore, it appears that
the copper concentration detected in the surface sample from Law boring 1027-SB01 (26 mg/kg)
was an extreme, but true, background concentration, and there does not appear to be a definite

plume of copper 1n surface soil in the vicinity of Building 1027,

5.7.2 Subsurface Soil

IT collected subsurface soil samples at depths of 5 to 7 feet bgs and 10 to 12 feet bgs from the
Phase 3 soil borings (SB102705 through SB102707) for analysis of arsenic, cadmium, and
copper. The following subsections discuss the arsenic, cadmium, and copper concentrations

detected 1n surface soil at Building 1027.
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Arsenic. Arsenic in all but one subsurface sample were below the basewide background
concentration for arsenic. Arsenic was detected in the sample from 10 to 12 feet bgs from
SB102705 at an estimated arsenic concentration of 7.71 J mg/kg. Considering that arsenic was
below the background concentration in the 5- to 7-foot interval at this location and that the result
from 10 to 12 feet bgs 1s only slightly above background, 1t appears that the arsenic concentration
detected 1n the sample from 10 to 12 feet bgs 1s an extreme, but true, background concentration.
Therefore, as shown 1n Figure 5-1, the elevated concentrauons of arsenic identified during the
Law (1995) investigation 1n subsurface soils have been delineated by arsenic results from Phase 2
boring SB102703 and Phase 3 borings SB102705 through SB102707.

Cadmium. The cadmium concentrations detected in the subsurface so1l samples collected from
the Phase 3 sotl borings were all below the background concentration. Therefore, as shown 1n
Figure 5-1, the elevated concentrations of cadmium identified during the Law (1995)
investigation 1n subsurface soils have been delineated by cadmium results from Phase 2 boring
SB102703 and Phase 3 borings SB 102705 through SB102707.

Copper. The detected copper concentrations identified in the subsurface soil samples from the
Phase 3 soil borings were all below the background concentration for copper. Therefore, as
shown in Figure 5-1, the elevated concentrations of copper 1dentified during the Law (1995)
investigation in subsurface soils are delineated by the copper results from Law (1995) boring
1027-SBO1 and Phase 3 borings SB 102705 through SB102707.

Considering that the copper concentration detected in the surface sample from Law boring 1027-
SBO1 (26 mg/kg) was not significantly greater than background, there does not appear to be a
definite plume of copper in surface soil 1n the vicinity of the Building 1027 site.

5.8 Summary and Discussion

Law (1995) collected soil samples for analysis of VOCs and inorganics at four locations (1027-
SBOI through 1027-SB04) adjacent to the OWS at Building 1027 during their initial site
investigation in 1994. The analytical results from the Law investigation indicated that arsenic,
cadmium, and copper concentrations exceeded the basewide background concentrations
determined by Jacobs (1998). IT collected surface and subsurface soil samples from two
locations (SB102701 and SB102702) for SVOCs and pesticides/PCBs analyses during the Phase
1 Sanitary Sewer System RFI 1n 1997. IT also mstalled and sampled monitoring well
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WITCTAQ37 as part of the Phase | RFI to determine 1f groundwater had been impacted at the

site.

In April 2000, IT collected soil samples from two soil borings (SB 102703 and SB102704) as part
of the Phase 2 RFI 1n an attempt to confirm and delineate inorganic concentrations identified
during the Law investigation. Additionally, a groundwater sample was collected from
monitoring well WITCTAO37 for analysis of beryllium to confirm the elevated beryllium
concentration detected during the Phase | RFL. IT collected surface and subsurface soil samples
from three additional soil borings (SB 102705 through SB102707) during the Phase 3 RFI in
November 2000 to delineate arsenic, cadmium, and copper concentrations to basewide

background leveis.

Figure 5-1 displays the analytical results exceeding background from the Law (1995)
investigation and the Phase | RFI Additionally, Figure 5-1 displays the analytical results
obtained from samples collected during Phase 2 and Phase 3 of the RFI to show that contaminant
concentrations have been delineated to basewide background concentrations. The following
sections summarize the analytical results for surface soul, subsurface so1l, and groundwater

samples collected at the Buillding 1027 site.

5.8.1 Surface Soil

One VOC, methylene chloride, was detected in surface soil at a concentration that is likely the
result of laboratory contamination. No SVOCs or pesticides/PCBs were detected above MQLs in
the surface soil samples collected by IT in 1997. However, several inorganic contaminants,
including arsenic, cadmium, copper, lead, and zinc were detected above background in the
surface soi1l sample collected at former Law (1995) boring 1027-SB01. The zinc concentration
detected in the surface soil at this location was qualified as biased high. Considering that zinc
was below background in all other soil samples collected at the site, the elevated zinc

concentration in this sample was likely an extreme, but true, background concentration.

The detected lead concentration (58 mg/kg) in the surface soil sample from 1027-SBOI was less
than two times the background concentration (30.97 mg/kg). Considering that lead was detected
at concentrations below background in the surface so1l sample from Phase 2 confirmation boring
SB102703 and in the sample from 6 to 8 feet bgs in Phase 1 boring SB 102702, 1t is likely that the
detected lead concentration in the surface soil sample from 1027-SB01 was an extreme variation

in the basewide background concentration.
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Elevated concentrations of arsenic, cadmium, and/or copper concentrations were either
confirmed or delineated during the Phase 2 and Phase 3 RFI activities (Figure 5-1). All inorganic
concentrations detected during the Phase 2 and Phase 3 RFIs were at or below the respective

background UTLs for inorganics.

5.8.2 Subsurface Soil

One VOC, methylene chloride, was detected in subsurface soil samples at concentrations that
were likely the result of laboratory contamination. No SVOCs or pesticides/PCBs were detected
above MQLs in the subsurface so1l samples collected by IT in 1997. Inorganics that were
consistently detected above background in the subsurface soil samples collected by Law (1995)
included arsenic, cadmium, and copper. The elevated concentrations of these inorganics were
delineated by the analytical results from subsurface samples coliected from Phase 2 and Phase 3
RFI soil borings (SB102703 through SB102704).

5.8.3 Groundwater

Chlornnated solvents, including TCE and its breakdown products, were detected in the
groundwater sample collected during the Phase | RFI from WITCTAQ037 However, because the
extent of the AFP-4 TCE groundwater plume includes the area of the Building 1027 site and the
contammants from this plume are managed under the AFP-4 Superfund Cleanup Program, the
chlorinated solvents (1.e., TCE and its breakdown products, such as cis-1,2-DCE) detected in
monitoring well WITCTAOQ37 are not considered as evidence of a release from the OWS at
Building 1027.

Beryllium was detected at a concentration (0.00036 B mg/L) slightly above background (0.0003
mg/L) 1n the Phase 1 groundwater sample from WITCTAOQ37. However, beryllium was detected
at a concentration (0.00018 mg/L) below the background concentration in the groundwater
sample collected during Phase 2 RFI activities in March 2000. Therefore, the beryllium
concentration 1dentified 1n groundwater during the Phase | activities was likely an extreme, but
true, background concentration.

KN\Carswel\P3OW ST ina\P3-TXTWS/OL/01{9 44 AM)



629 115

NAS Fort Worth JRB, Texas
Final OWS RFI Report
SecttionNo 50

Date, Apnl 2001

Page No - 27 of 27

5.9 Conclusions

The analytical results from soil and groundwater samples collected in the vicinity of the OWS at
the Building 1027 site indicate that a significant release of hazardous substances has not
occurred Considerning that the influent to the OWS contains aircraft rinsate carrying detergent
and PD-680, as well as grease (A. T. Kearney, 1989), the lack of elevated concentrations of
VOCs and SVOC:s 1n soil and groundwater samples provides evidence that a significant release

of contaminants has not occurred. *

Several 1inorganics including arsenic, cadmium, and copper were detected at concentrations
exceeding basewide background concentrations in the so1l samples collected by Law (1995).
Arsenic and cadmium concentrations detected during the Law (1995) investigation also exceeded
their respective MSCs. The elevated concentrations of these norganics were delineated by
samples collected during Phase 2 and Phase 3 RFL. Although the arsenic and cadmium
concentrations detected during the Law 1investigation exceeded MSCs, 1t was shown that the
concentrations of these inorganics detected during the Law (1995) investigation are consistently

higher than the concentrations detected in soil samples collected by IT.

Considering that no clear pattern of inorganic concentrations exceeding MSCs was observed in
the subsurface samples collected by IT during Phases 1 through 3 of the RFI and that all
inorganic concentrations have been delineated to basewide background concentrations by the
Phase 2 and Phase 3 RFI results, NFA 1s warranted for the OWS at Building 1027 and the site is
recommended for closure under RRS 2. Should this recommendation be accepted, a letter stating
that closure of SWMU 44 was carried out in accordance with TAC §335.555, and signed by an
Aur Force representative, will be transmitted to TNRCC, along with a metes and bounds
description of SWMU 44. The metes and bounds description will correspond to surveyed

coordinates of the affected area shown in Figure 5-1.
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6.0 OWS Building 1060

The following sections provide a description of the OWS at Building 1060, a summary of the site
characterization activities, a discussion of the site-specific geology and hydrology, discussions of
the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

6.1 Site Description

The OWS at Building 1060 1s located adjacent to the west comer of Building 1060 (Figure 6-1)
and 1s designated as AOC 11 on the RCRA Hazardous Waste Permit for NAS Fort Worth JRB.
The OWS has a 500-gallon capacity and is connected to a 250-gallon below-ground overflow
tank. The OWS was installed in 1985 to service Building 1060 operations, which included the
discharge of wash water containing petroleum products The OWS discharges into the Sanitary

Sewer System

Pumping and steam cleaning of the OWS at Building 1060 was completed August 4, 1995 (CRA,
1995). It is not known 1f samples were taken during this project. The OWS was also inctuded 1n
a pumping and steam cleaning effort by D. D and Beauty, a nonhazardous liquid waste removal
company, during April and May 1993 (CB, 1994).

A sample collected September 27, 1994 of the contents of the OWS was analyzed by
Huntingdon/Southwestern Engineering & Environmental Inc , for TPH (EPA Method 418.1),
TCLP metals (SW846), and BTEX (EPA Method SW8020). TPH was detected at a
concentration of 7810 mg/L. Barium and silver were detected at concentrations of 0.877 and
0 04 mg/L, respectively. No other metals were detected in excess of the detection limit. Total
BTEX was measured at 0.11 mg/L.. Toluene and total xylenes were detected at 0.07 and 0.04
mg/L, respectively. Benzene and ethyl benzene were not detected 1n excess of the detection
Iimit. Visual observation, personnel interviews, and record reviews did not indicate a need for

replacement or repair of the OWS (Law, 1995).
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6.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1060
site 1s provided in Table 6-1. The analytical methods associated with each soil sample collected
at Building 1027 are also presented 1n Table 6-1. The locations of the soil borings are shown 1n
Figure 6-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1060.

6.2.1 Initial Site Investigation — Law 1994

Law (1995) collected so1l samples 1n 1994 from three borings (1060-SB01, 1060-SB03, and
1060-SB04) located at the northeast and southwest sides of the OWS at Building 1060 (Figure 6-
1). Soil samples were not collected from a fourth boring, 1060-SB02, because of poor sample
recovery. Soil borings were advanced to depths ranging from 10.5 to 13 feet bgs. One surface
soil sample was collected from surface to two feet in depth at boring 1060-SB03. Five
subsurface so1l samples were collected from depths ranging from 1 to 13 feet bgs. Samples were
analyzed for VOCs (EPA Method SW8240) and inorganics {(EPA Method SW6010) (Law,
1995). A summary of all soil sampling and analysis performed at Building 1060 throughout the
RFI and previous investigations 18 provided 1n Table 6-1.

6.2.2 Phase 1 RFI Activities — IT Corporation 1997

During the Phase 1 Sanitary Sewer System RFI in 1997 (Table 6-1), IT collected two soil
samples from boring SB106001 located on the southeast side of the OWS at Building 1060
(Figure 6-1). Surface soil samples were collected from surface to 2 feet and 1 to 3 feet in depth.
The so1l samples were analyzed for SVOCs to supplement soil data collected during the Law
{1995} investigation. Soil boring SB106002 met concrete refusal at 4 feet bgs and no subsurface
soil samples were collected (IT, 1998).

Monitoring wells WITCTAQO21 and WITCTAO22 were 1nstalled, during the Phase 1 RFI in Apnl
1997, in the vicinity of the OWS at Bullding 1060 (Figure 6-1). The wells were completed to
total depths of 25 and 24.4 feet bgs, with screen intervals from 14.6 to 24.6 and 14 4 to 24.4 feet
bgs. Both wells were developed and groundwater samples were collected from the wells in Apnl
and May 1997. Groundwater samples were analyzed for VOCs, SVOCs, and inorganics (IT,
1998).
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6.2.3 Phase 2 RF! Activities - IT Corporation 2000

Additional soil sampling was performed by IT during the Phase 2 RFI in April 2000 (Table 6-1)
Two soil borings were located north (SB106004) and south (SB106003) of the OWS at Building
1060 (Figure 6-1). Soil samples were collected from SB106003 at depths of 2 feet and 15 to 17
feet for analysis of arsenic and cadmium to delineate concentrations of these 1norganics detected
in former Law (1995) borings 1060-SB03 and 1060-SB04. Sample BGO010 was collected from
SB106003 from 16.5 to 18.5 feet in depth and analyzed for arsenic to delineate a concentration
detected in 1060-SBO1. An additional groundwater sample was collected by IT from
WITCTAO22, during the Phase 2 RFI in Apnl 2000, and analyzed for beryllium to confirm a

beryllium concentration detected during the Phase 1 RFI acuvities.

6.2.4 OWS Removal - U.S. Navy 2000

The OWS at Building 1060 was removed by U S. Navy contractors on September 7, 2000. TT
personnel were on site to oversee the removal activities and collected confirmanon so1l samples.
The excavation was approximately 14.8 feet by 10.5 feet by 12.5 feet deep (Figure 6-2). No
abnormal so1l discolorations were encountered during the excavation. A total of seven soil
samples were collected from the floor and walls of the excavation. Each soil sample was
analyzed for arsenic and cadmium by EPA Method SW6010B. An SPLP extract was taken from
each sample and also analyzed for arsenic and cadmium by EPA Methods SW7060A and
SW6010B, respectively.

6.2.5 Phase 3 RFI Activities — IT Corporation 2000

Additional sampling was performed during Phase 3 of the RFI (Table 6-1) to delineate arsenic,
cadmium, and copper concentrations (EPA Method SW6010B) exceeding background/MSCs
during previous investigations. Additionally, samples were collected from a confirmation so1l
boring located in the center of the former OWS site since excavated soils were backfilled into the
excavation. In each of the three borings (SB 106005, SB 106006, and SB106007), samples were
collected at intervals of surface to 2 feet, 5 to 7 feet, 10 to 12 feet, and 15 to 17 feet bgs (Figure
6-1). A groundwater sample was also collected from monitoring well WITCTAO022 to confirm

arsenic and cadmum concentrations in groundwater.
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6.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 1060 site.

Geology. Quatemary alluvium 1s found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs
from Building 1060 (Appendix A) indicate fill material consisting of silty and clayey sand and
gravel and concrete debris from ground surface to approximately 10.5 feet bgs on the north side
of the OWS. This material was described for soil from ground surface to approximately five feet
bgs on the south side of the OWS Below the fill material, boring logs indicate varying mixtures
of fine sand, silt, and clay, with coarser sands and gravel becoming more predominant with
greater depth. Soils were generally brown or yellowish-brown 1n color, and saturated soils were
indicated below 18.5 feet bgs SB10600] was the deepest so1l boring driven at the Building 1060
site, to a total depth of 22.8 feet bgs.

The alluwial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quatemary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation 1s the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly
consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quatemary alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. Soil description logs from borings at Building 1060 indicated gravel and sand below
approximately 12 feet bgs, and saturated conditions below 18.5 feet bgs Monitoring wells
WITCTAO21 and WITCTAOQ22 were installed to the northwest and east of Building 1060,
respectively, with well screens placed across the top of the gravel and sand down to the top of the

Walnut Formation, at approximately 25 feet bgs.
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Water level elevauons measured in wells WITCTA021 and WITCTAO022 1n April 1997 indicated
that the water level elevation in WITCTAO22 is between 0.5 and 1 feet lower than the water level
elevation in WITCTAOQ21 to the north. This indicates a groundwater flow direction to the south

and east toward Farmers Branch Creck.

6.4 Results from Initial Site Investigation

The following sections present the analytical results from surface and subsurface soil samples
that were collected by Law (1995) during the initial site investigation at Building 1060. Table 6-
2 contains a summary of the analytes detected in the samples collected by Law (1995) and
compares the detected concentrations to basewide background concentrations and MSCs.
Detected analyte concentrations which exceeded background concentrations are shown on Figure
6-1 The following sections present the results from surface and subsurface soil samples that

were collected by Law (1995) during the initial site investigation at the Building 1060 site.

6.4.1 Surface Soil
Law (1995) collected surface so1l samples from soil borings 1060-SB03 and 1060-SB04 (Figure
6-1). The surface soil samples were submitted for analysis of VOCs and morganics. The results

from these surface soil samples are discussed in the following subsections.

VOCs. Methylene chloride was detected in the surface soil samples from 1060-SB03 and 1060-
SB04 at concentrations of 0.013 mg/kg and 0.014 mg/kg, respectively. Considering that the
results are well below the established MSC (0.5 mg/kg) and that methylene chloride is a common
laboratory contaminant, the results are likely the result of laboratory contamination. The absence
of other VOCs in the surface soil provides evidence that the methylene chloride detections were
not the result of a release from the OWS considering that washwater entering the OWS contained

petroleum products.

Inorganics. Arsenic, cadmium, calcium, copper, and magnesium detections in the surface soil
sample from 1060-SB03 were above their respective background concentrations (Table 6-2 and
Figure 6-1) Arsenic and cadmium were detected at concentrations above their respective MSCs.
Calcium and magnesium are naturally occurring essential nutrients and the detected

concentrations are likely natural variations 1n background.
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No 1norganic concentrations detected in the surface soil sample from 1060-SB04 exceeded their

respective background concentrations.

6.4.2 Subsurface Soil

Law (1995) collected subsurface soil samples from three locations (1060-SB01, 1060-SB03, and
1060-SB04) during their initial site investigations in April 1994. The sampling depths ranged
between 10 and 13 feet bgs. Each so1l sample was submitted for analysis of VOCs (EPA Method
SW8240) and morganics (EPA Method SW6010). The following subsections discuss the
analytical results from the subsurface soil samples collected by Law (1995).

VOCs. Methylene chlonde was detected at low levels 1n all the subsurface soil samples
submitted by Law from the Building 1060 site. Considering that the detected concentrations are
well below the established MSC for methylene chloride (0.5 mg/kg) and the fact that methylene
chlonde is a common laboratory contaminant, the detected concentrations were likely the result
of laboratory contamination. The absence of other VOCs in the subsurface soil sample provides
evidence that the methylene chloride detections were not the result of a release from the OWS

considering that washwater entering the OWS contained petroleum products.

Inorganics. Inorganic constituents detected above their respective background concentrations
in subsurface soil samples at Building 1060 included arsenic, cadmium, cobalt, copper, iron,
magnesium, and manganese (Table 6-2). Arsenic and cadmium exceeded TNRCC MSCs in all

three of the subsurface soil samples collected by Law (1995) at Building 1060.

Iron and magnesium are essential nutrients and the reported concentrations probably represents
naturally occurring concentrations in the soil. The soi1l concentrations of cobalt and copper
(Table 6-2) are below their respective MSCs for subsurface soil. Cobalt was detected above the
background concentration (6.19 mg/kg) 1n only one location at a concentration (7.0 mg/kg) that is
likely an extreme but true background concentration. Copper was detected above background in
two of the three subsurface soil samples collected during the investigation.

v
Manganese was detected above the background concentration (351.7 mg/kg) in only one
subsurface sample (11 to 13 feet bgs at 1060-SB03) at a concentration of 1,100 mg/kg that is
below its MSC (1,400 mg/kg). Considenng the lack of VOCs detected in this sample and the

fact that manganese was not detected above background in the groundwater sample collected

KN\Carswel\P3OWS/Fina\P3-TXTO4/30/01(10 03 AM)
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from adjacent monitoring well WITCTAOQ22, 1t 15 likely that the manganese concentration

detected above background is an extreme but true background concentration.

6.5 Results from Phase 1 RF! Activities

The following sections presents the analytical results from surface and subsurface soil samples
that were collected by IT (1997) during the Phase | RFI at Butlding 1060. A discussion of the
Phase | groundwater investigation is aiso included. The purpose of the Phase 1 RFI soil samples
was to supplement the analytical data for VOCs and inorganics that were collected by Law
(1995) during the initial site investigation. Table 6-3 contains a summary of the analytes
detected in the Phase 1 RFI soil samples collected by IT and Table 6-4 contains a summary of the
analytes detected 1n the Phase 1 RFI groundwater samples. Analytical detection summary tables
for the Phase 1 RFI so1l and groundwater samples collected at Building 1060 are shown 1n Tables
B-4 and B-5, respectively. The purpose of the Phase | RFI soil samples was to supplement the
analytical data for VOCs and inorganics that was collected by Law (1995) during the initial site

investigation.

6.5.1 Surface Soil

Surface soil samples from borings SB106001 and SB 106002 were collected for analysis of
SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080). Figure 6-1
shows the locations of the Phase | RFI boring locations. The following subsections discuss the

analytical results of the surface soil samples.

SVOCs. One SVOC, fluoranthene, was detected 1n the surface soil sample from SB0O6002 at a
concentration {0.74 J mg/kg) that exceeded 1ts MQL (0.72 mg/kg). However, considering that
the detected concentration is only marginally above its MQL and the concentration was below
the PQL, the detected concentration of fluoranthene is not considered to be above the background

concentration for organics.

All other SVOC:s detected 1n surface so1l samples from borings SB 106001 and SB 106002 were
tentatively qualified as estimated concentrations below the MQLs. These SVOCs include
polynuclear aromatic hydrocarbon (PAH) compounds, which are all qualified as estimated below
the MQLs. These SVOCs also included several unidentified hydrocarbons, saturated and
unsaturated hydrocarbon compounds (Table B-4).

KNWCarswel\PIOWS/Final\P3-TXTW430/01{10 03 AM)
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Although no detection limits were established for these compounds in the laboratory analysis, the
values are below the PQL range (0.660 to 3.30 mg/kg) for SVOCs described in SW846 Method
8270 (EPA, 1997) Because all reported concentrations for these compounds (Table B-4) are

below the range for the method used, they meet the requirements of RRS 1.

Pesticides/PCBs. No pesticides or PCBs were detected 1n the surface soil samples collected
at Building 1060.

6.5.2 Groundwater

Monitoring wells WITCTAO21 and WITCTAO22 were 1nstalled in April 1997 1n the vicinity of
the OWS at Building 1060 (Figure 6-1). Groundwater samples were collected from these wells
and analyzed for VOCs, SVOCs, and inorganics. Table 6-4 compares the detected groundwater
concentrations to background concentrations and MSCs. The following subsections summarize

the results from the Phase 1 RF] groundwater samples.

VOCs. Methylene chlornde was detected at a concentration of 0.00062 B mg/L 1n the
groundwater sample from WITCTAO22. The result was qualified as blank contamination
Methylene chloride is considered a common laboratory contaminant and the concentrations 1n the

samples are low levels likely to result from laboratory contamination.

TCE (0.002.1 mg/L) and c1s-1,2-DCE (0.55 mg/L) were detected above their respective MQLs in
the groundwater sample from WITCTAO22. However, because the extent of the AFP-4 TCE
groundwater plume includes the area of Building 1060 and contaminants from this plume are
managed under the AFP-4 Superfund Cleanup Program, the detected concentrations of TCE and
1ts breakdown products are not considered as a result from releases from the OWS at Building
1060. Therefore, TCE and 1ts breakdown products, such as cis-1,2-DCE, are considered to not
be site-related.

N-butylbenzene, sec-butylbenzene, and isopropylbenzene were detected in the sample from
WITCTAO22 at concentrations between 0.00039 J mg/L and 0.00011 mg/L.. Of these organics,
isopropylbenzene (0.0011 mg/L) exceeded 1ts MQL (0.0005 mg/L), but the concentration 1s well
below 1ts MSC (10 mg/L). Trichlorofluoromethane was detected at a concentration (0 0055
mg/L) that also exceeded 1ts MQL (0.0008 mg/L), but 1s betow 1ts MSC (31 mg/L). Considering

that the detected concentrations of isopropylbenzene and trichlorofluoromethane are only
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marginally above their respective MQLs and are well below their respective MSCs, no additional

delineation of these constituents should be required

Several TICs were also 1dentified 1n the groundwater sample from WITCTAO022 (Table B-5). No
detection limits were established for these compounds in the SW8260 laboratory analysis The
TiICs were detected at estimated concentrations below PQLs. They include unknown
compounds, saturated hydrocarbons, and other named compounds. The origin of the TIC and
unidentified hydrocarbon compounds is uncertain, but may originate from releases of petroleum-
related products from the OWS. The PQL values anticipated for analysis of VOCs 1n
groundwater by EPA Method SW8260 1s approximately 0 005 mg/L.. The PQL 1s described as
highly dependent on the sample matrix and may not always be achievable (EPA, 1997). Because
the maximum estimated concentration of these compounds 1s within 2 mg/L of the anticipated
PQL, the concentrations are judged to be consistent with the PQL for the method used As such,

these compounds meet the requirements of RRS 1.

Inorganics. All reported concentrations of inorganic constituents in the groundwater sample
from WITCTAO022 were below background UTLs with the exception of anumony, beryllium, and
iron (Table 6-4 and Figure 6-1). Antimony was detected at an estimated concentration (0 0055 B
mg/L) that slightly exceeded its background concentration (0.002 mg/L), but is below MSC
(0.006 mg/L). The beryllium concentration (0.00037 B mg/L) was shightly above its background
UTL (0.0003 mg/L.), but well below its MSC (0.004 mg/L). Iron 1s considered to be an essential
nutrient and the reported concentration probably represents a slightly elevated natural

groundwater concentration.

6.6 Results from Phase 2 Activities

IT collected soil samples from two borings (SB106003 and SB106004) during the Phase 2 RFI in
April 2000 to confirm and delineate arsenic and cadmium concentrations detected during the
Law (1995) investigation. Addiionalfy, a groundwater sample was collected from monitoring
well WITCTAO22 to confirm the elevated concentration of beryllium detected in the Phase |
groundwater sample. Table 6-3 and Table 6-4 include the analytical results for the Phase 2 so1l
and groundwater samples, respectively. A summary of RFI SPLP results 1s shown 1n Table 6-5.
Figure 6-1 shows the locations of the Phase 2 RFI samples. The following sections discuss the

results of Phase 2 soil and groundwater samples.
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6.6.1 Surface Soil

A surface so1l sample was collected from Phase 2 boring SB106003 for analysis of arsenic and
cadmium. As shown in Table 6-3 and Figure 6-1, the arsenic and cadmium concentrations
detected 1n the surface soil sample from SB106003 were below their respective background

concentrations.

6.6.2 Subsurface Soil

Subsurface soil samples were collected from the 2-foot interval directly above the water table at
Phase 2 so1l borings (Figure 6-1). The cadmium concentration (0.156 mg/kg) detected in the
sample collected from 15 to 17 feet bgs at SB106003 was below the background concentration
for cadmium (0.59 mg/kg) '

Arsenic was detected at a concentration (8.71 mg/kg) that exceeded its background concentration
(6.58 mg/kg) in the sample collected from 16.5 to 18.5 feet bgs at SB106004. The SPLP analysis
was performed on the sample and the SPLP result (0.0027 mg/L) was below the background
concentration (0.0049 mg/L.) and the MSC (0.05 mg/L) for arsenic  Therefore, a revised MSC of
8 71 mg/kg for arsenic 1n soil at the Building 1060 site was established.

6.6.3 Groundwater

The groundwater sample collected during the Phase 2 RFI from WITCTAQ22 was submitted for
analysis of beryllium. The beryllium concentration (0.00019 mg/L) 1n the Phase 2 groundwater
sample was below the background concentration for beryllium (Table 6-4 and Figure 6-1).
Therefore, the beryllium concentration detected in the Phase | groundwater sample from

WITCTAO022 was likely an extreme, but true, background concentration.

6.7 Results from OWS Removal Activities

As shown in Table 6-6, the detected concentrations of arsenic and cadmium in each of the seven
confirmation soil samples were below their respective background concentrations. Because the
detected concentrations of arsenic and cadmium concentrations were below background, the

results of the SPLP analysis were not required to determine revised MSCs for these inorganics
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6.8 Results from Phase 3 RFI Activities

IT collected so1l samples from three additional soil borings (SB106005 through SB106007) and
also collected an additional groundwater sample from monitoring well WITCTAQO22 during the
Phase 3 RFI in November 2000. At two of the soil boring locations (SB106005 and SB106006),
soil samples were collected 5 feet above and below the former sample intervals, which indicated
elevated concentrations of arsenic, cadmium, and copper. At confirmation soil boring
SB106007, that was located in the middle of the former OWS excavation, so1l samples were
collected at 5-foot intervals from the surface to the water table and analyzed for arsenic,
cadmium, and copper. A groundwater sample was also coliected from WITCTAO22 for analysis

of antimony, arsenic, and cadmium.

The results from the Phase 3 soil samples at Building 1060 are shown in Table 6-2 and the results
from SPLP analyses are shown 1n Table 6-5. The Phase 3 groundwater resulis are shown 1n
Table 6-4. The Phase 3 analytical results are also shown 1n Figure 6-1. The following sections
discuss the analytical results from soil and groundwater samples collected during the Phase 3 RFI

activities.

6.8.1 Surface Soil
IT collected three surface soil samples for analysis of arsenic, cadmium, and copper during the
Phase 3 RFI in November 2000. The following subsections discuss the arsenic, cadmium, and

copper detections in surface soil at the Building 1060 site.

Arsenic. Arsenic concentrations detected 1n surface soil samples from three Phase 3 boring
locations (SB106005 through SB106007) were all below the background concentration for
arsenic (5.85 mg/kg). Therefore, as shown in Figure 6-1, the elevated concentrations of arsenic
identified during the Law (1995) investigation have been delineated by arsenic results from Phase
2 boring SB 106003 and Phase 3 borings SB106005 and SB106006. The results from SB 106007
indicates that the excavated material located at the surface of the former OWS excavation does
not contain arsenic at elevated concentrations.

Cadmium. Cadmium detections in surface soil samples from three Phase 3 boring locations
were all below the background concentration for cadmium (0 556 mg/kg). Therefore, as shown
in Figure 6-1, the elevated concentrations of arsenic identified during the Law (1995)
investigation have been delineated by cadmium results from Phase 2 boring SB106003 and Phase
3 borings SB106005 and SB106006. The results from SB106007 indicates that the excavated

KMN\CarsweI\P30WS/Fimal\PA-TXTO4/30/01 (10 03 AM)
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material located at the surface of the former OWS excavation does not contain cadmium at

elevated concentrations.

Copper. The detected copper concentrations 1dentified in surface soil samples from the Phase 3

soil borings were all below the background concentration for copper (17.37 mg/kg).

6.8.2 Subsurface Soil

IT collected subsurface soil samples from depths of 5 to 7 feet bgs and from 10 to 12 feet bgs at
Phase 3 soil borings SB106005 and SB106006 for analysis of arsenic, cadmium, and copper.
The purpose of these samples was to delineate inorganic concentrations detected above
background during the Law (1995) investigation and the Phase 2 RFI. Three subsurface soil
samples (Sto 7, 10to 12, and 15 to 17 feet bgs) were collected soil boring SB106007 to confirm
whether arsenic, cadmium, and copper concentration actually exceed background concentrations
within the former OWS excavanion. The following subsections discuss the analytical results

from subsurface soil samples collected during the Phase 3 RFI activities.

Arsenic. The arsenic concentrations in all but one subsurface sample were below the basewide
background concentration for arsenic (6.58 mg/kg). Arsenic was detected 1n the sample from 5
to 7 feet bgs at SB106005 at a concentration of 20.9 mg/kg. Considering that arsenic
concentrations detected in the samples from 0 to 2 teet and 10 to 12 feet bgs were below
background, the sample from 5 to 7 feet bgs was reanalyzed to confirm the elevated arsenic
concentration. The arsenic concentration detected duning the reanalysis for sample from 5 to 7
feet bgs at SB106005 (5.48 mg/kg) was below background (6.58 mg/kg).

The results from Phase 3 subsurface soil samples indicate the variability of arsenic
concentrations within the same sample aliquot. Arsenic was detected at concentrations of 20 9
and 5.48 mg/kg in the sample collected from 5 to 7 feet bgs at SB106005. Another example of
the variability of arsenic concentrations at the site can be seen in the surface soil sample collected
at SB106006. Arsenic was detected in the regular sample at a concentration of 5.76 mg/kg, but
was detected in the field duplicate at a concentration of 15.8 mg/kg. Therefore, it appears that

elevated arsenic detections were extreme, but true, background concentrations.

Cadmium. The cadmium concentrations detected 1n the subsurface soil samples collected from

the Phase 3 soi1l borings were all below background.

KMN\CarsweliWPIOWS/Final\P3-TXT04/30/01 (10 03 AM)
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Copper. The detected copper concentrations identified in the subsurface soil samples from the
Phase 3 soil borings were below the background concentration for copper except for the
concentrations detected in the subsurface sample from 5 to 7 feet bgs from SB 106005 and all
three subsurface samples collected from boring SB106006. The copper concentration detected in
the 5- to 7-foot interval from SB106005 (16.2 mg/kg) is only shghtly higher than background and
ts likely an extreme, but true, background concentration. The copper concentrations detected in
samples from 5 to 7 feet bgs (427 mg/kg), 10 to 12 feet bgs (14.9 mg/kg), and 15 to 17 feet bgs
(49.7 mg/kg) at SB106006 also exceeded the background concentration (13 72 mg/kg). The
concentration in the 5- to 7-foot sample interval also exceeded the MSC for copper (130 mg/kg).
Reanalysis of the samples from 5 to 7 feet (471 mg/kg) and 15 to 17 feet (49.2 mg/kg) from

SB 106006 confirmed the original results. The SPLP procedure was performed on the sample
from 5 to 7 feet bgs at SB 106006 to determine the potential for copper to leach into groundwater
As shown in Table 6-5, the SPLP concentration detected in this sample (0.0361 mg/L) was below
the MSC for copper in groundwater (1.3 mg/L). Therefore, a revised MSC of 471 mg/kg was
established for copper at Butlding 1060.

The elevated copper concentrations detected in the subsurface soil samples from SB 106006 are
not likely the result of a release from the OWS at Building 1060 considering that copper
concentrations detected in the four samples from the boring (SB106007) located in the center of
the former OWS excavation were below background. As shown in Figure 6-1, the copper
concentrations increase from the samples collected at SB 106007 to former Law boring 1060-
SBO03 and finally SB106006. This pattern of copper concentrations suggest that a release from

the OWS is not the source of the elevated copper concentrations

6.8.3 Groundwater

As shown in Table 6-4, arsenic and cadmium detections from the groundwater sample collected
from WITCTAO22 were below their associated background concentrations. Antimony was not
detected in the Phase 3 groundwater sample from WITCTAOQ22. Therefore, the antimony
concentration detected 1n the Phase | sample was likely an extreme variation in the background

concentration.

6.9 Summary and Discussion
Law (1995) collected soil samples for analysis of VOCs and inorganics at three locations
adjacent to the OWS at Building 1060 during therr 1nitial site investigation tn 1994, The

analytical results from the Law investigation indicated that arsenic, cadmium, and copper
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concentrations exceeded the basewide background concentrations determined by Jacobs (1998).
IT collected surface and subsurface soil samples from two locations (SB106001 and SB 106002)
for analysis of SVOCs and pesticides/PCBs during the Phase 1 Sanitary Sewer System RFI in
1997. IT also installed and sampled monitoring well WITCTAO22 as part of the Phase 1 RFI

activities to determine if groundwater had been impacted at the site.

In April 2000, IT collected soil samples from two soil borings (SB106003 and SB106004) as part
of the Phase 2 RFI in an attempt to confirm/delineate iorganic compounds identified during the
Law investigation. Additionally, a groundwater sample was collected from monitoring well
WITCTAO22 for analysis of beryllium to confirm the elevated beryllium concentration detected
in the Phase 1 RFL

Seven confirmation soil samples were collected from the OWS excavation during removal
activities in September 2000 The confirmation soil samples were submitted for analysis of
arsenic and cadmmm. IT collected surface and subsurface soil samples from three additional soil
borings (SB106005 through SB106006) during the Phase 3 RFI activities in November 2000 to
delineate arsenic, cadmium, and copper to basewide background levels A groundwater sample
was also coliected from WITCTAO22 1n November 2000 to confurmi antimony, arsenic, and

cadmium concentrations.

Figure 6-1 displays the analytical results exceeding background from the Law (1995)
investigation and the Phase 1 RFI. Additionally, Figure 6-1 displays the analytical results
obtained from samples collected during the Phase 2 and Phase 3 RFIs to show that contaminant
concentrations have been delineated to basewide background concentrations. The following
sections summanze the analytical results for surface soil, subsurface soil, and groundwater
samples collected at the Building 1060 site.

6.9.1 Surface Soil

One VOC, methylene chloride, was detected in surface soil at a concentration that is likely the
result of laboratory contamination. No SVOCs or pesticides/PCBs were detected above MQLs in
the surface soil samples collected by IT in 1997. However, several tnorganics, including arsenic,
cadmium, calcium, copper, and magnesium were detected above background concentrations 1n

the surface so1l samples collected in the former Law (1995) borings.
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The copper concentration detected above background, but below the MSC for copper, in the
surface so1l sample from former Law (1995) boring 1060-SB03 has been delineated by the results
from Phase 3 borings SB106005 and SB106006. Considering that copper was not detected
above background 1n any of the intervals from the Phase 3 confirmation boring (SB106007),
located within the former OWS excavation, 1t does not appear that the copper concentrations

detected by Law were the result of a release from the OWS at Building 1060.

Elevated concentrations of arsenic and cadmium in surface soil were delineated during the Phase
2 and Phase 3 RFI (Figure 6-1). All inorganic detections during the Phase 2 and Phase 3 RFI

were at or below the respective background concentrations for inorganics.

6.9.2 Subsurface Soil

One VOC, methylene chloride, was detected in subsurface soil samples by Law (1995) at
concentrations that were likely the result of laboratory contamination. No SVOCs or
pesticides/PCBs were detected above MQLs in the subsurface soil samples collected by IT in
1997. Inorganic compounds that were consistently detected above background in the subsurface
soul samples collected by Law (1995) included arsenic, cadmium, and copper.

Arsenic and cadmium were not detected above background concentrations 1n the seven
confirmation soil samples collected during the OWS removal at Building 1060. The arsenic and
cadmium concentrations were all below background in the Phase 3 confirmation soil boring
(SB106007) at depths of 5to 7, 10 to 12, and 15 to 17 feet bgs. Considering the analytical results
of the samples collected by IT in the Phase 2 and Phase 3 RFI subsurface soil samples, along
with the results from the samples collected during the OWS closure, there does not appear to be a
pattern of elevated arsenic and cadmium concentrations in so1l at Building 1060. The
concentrations detected by Law appear to have been biased high based upon the results from
samples collected by IT.

The elevated copper concentrations detected in the subsurface soil samples at Building 1060 are
not hkely the result of a release from the OWS at Building 1060 considering that copper
concentrations detected in the four samples from the boring (SB106007) located in the center of
the former OWS excavation were below background. As shown in Figure 6-1, the copper
concentrations increase from the samples collected at SB106007 to former Law boring 1060-
SBO3 and finally SB106006 This pattern of copper concentrations suggests that a release from

the OWS 1s not the source of the elevated copper concentrations. The copper concentrations
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detected in subsurface so1l samples do not exceed the revised MSC of 471 mg/kg, which was
established because the SPLP concentration detected in the sample from 5 to 7 feet bgs at
SB106006 (0.0361 mg/L) was below the MSC for copper in groundwater (1 3 mg/L).

6.9.3 Groundwater

Chlorinated solvents, including TCE and its breakdown products, were detected in the
groundwater sample collected during the Phase 1 RFI at WITCTA022 However, because the
extent of the AFP-4 TCE groundwater plume includes the area of Building 1060 and the
contaminants from this plume are managed under the AFP-4 Superfund Cleanup Program, the
chlornnated solvents (1.e., TCE and its breakdown products, such as ci1s-1,2-DCE) detected in
monitoring well WITCTAO022 are not considered as evidence of a release from the OWS at
Building 1060

Isopropylbenzene and trichlorofluoromethane were detected at concentrations marginally above
their respective MQLSs, but were four orders of magnitude below their respective MSCs.
Methylene chlornide was detected at a concentration that was likely the result of laboratory
contamination. No other VOCs or SVOCs were detected above MQLs

Beryllium was detected at a concentration (0.00037 B mg/L) shightly above background (0.0003
mg/L) in the Phase 1 groundwater sample. However, beryllium was detected at a concentration
(0.00018 mg/L) below the background concentration in the sample collected during Phase 2 RFI
activities in April 2000. Simularly, antimony was detected above background in the Phase 1 RFI
groundwater sample but was not detected in the sample collected during the Phase 3 RFI.
Therefore, the antimony and beryllium concentrations 1dentified in groundwater during the Phase

I activities were likely extreme, but true, background concentrations

6.10 Conclusions

The analytical results from soil and groundwater samples collected in the vicinity of the OWS at
Building 1060 indicates that a significant release of hazardous substances has not occurred.
Considering that the influent to the OWS contamned petroleum-type products, the absence of
elevated concentrations exceeding RRS 2 for VOCs and SVOCs in soil and groundwater samples
provides evidence any release of contaminants that may have occurred from the OWS at Building

1060 has not significantly impacted the environment.
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Several inorganics including arsenic, cadmium, and copper were detected at concentrations
exceeding basewide background concentrations in the soil samples collected by Law (1995).
Arsemic and cadmium concentrations detected during the Law (1995) investigation also exceeded
their respective MSCs. The elevated concentrations of these inorganics were delineated by
analytical results from the Phase 2 and Phase 3 RFIs. Although the arsenic and cadmium
concentrations detected during the Law investigation exceeded MSCs, it has been shown that the
concentrations of these inorganics detected by Law (1995) are consistently higher than the

concentrations detected 1n soil samples collected by IT.

Considering that no clear pattern of inorganic concentrations exceeding MSCs was observed n
the subsurface samples collected by IT during Phases 1 through 3 of the RFI and that all
mnorganic compounds have been delineated to basewide background concentrations by the results
from Phase 2 and Phase 3 samples, NFA 1s warranted for the OWS at Building 1060 and the site
is recommended for closure under RRS 2. Should this recommendation be accepted, a letter
stating that closure of AOC 11 (OWS at Building 1060) was carried out 1n accordance with TAC
§3335.555, and signed by an Aur Force representative, will be transmitted to TNRCC, along with a
metes and bounds description of AOC 11. The metes and bounds description will correspond to

surveyed coordinates of the affected area shown in Figure 6-1.
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7.0 OWS Building 1064

The following sections provide a description of the OWS at Building 1064, a summary of the site
characterization activities, a discussion of the site-specific geology and hydrology, discussions of
the analytical results from each charactenization event, and recommendations based upon the

physical and chemical data collected at the site.

7.1 Site Description

The OWS at Building 1064 is located adjacent to the south edge of Building 1064 in a grassy
area, and 15 designated AOC 10 (Figure 7-1). The OWS was installed in 1988 and has a 18,000
gallon capacity designed to treat spills from refueling operations at the truck refueling station
(Building 1064). The OWS unat 1s a below-ground rectangular concrete pit with concrete baffles
and 1s covered by steel grates. The OWS 1s equipped with a leak detection monitoring well on
each corner The Building 1064 storm sewer contributes influent to the separator unit. The
influent travels through the OWS by gravity flow and passes through the baffle system. Fuel
products are separated from the flow, and the water is discharged into the Sanitary Sewer System
(Law, 1995)

Pumping and steam cleaning of the OWS at Building 1064 was completed July 31, 1995 (CRA,
1995). A total of 19,811 gallons of waste was removed from the OWS during the
decontamination process. Prior to decontamination activities, the contents of the OWS were
sampled on September 27, 1994 and submitted to Huntingdon/Southwestern Engineering &
Environmental Inc., for anélyms for TPH (EPA Method 418.1), TCLP metals (SW846), and
BTEX (EPA Method SW8020). TPH was detected at a concentration of 3 5 mg/L.. Barilum was
detected at a concentration of 0.417 mg/L. No other metals were detected in excess of the
detection limit. Total BTEX was measured at 0.031 mg/I.. Toluene and total xylenes were
detected at 0.016 and 0.015 mg/L, respectively. Benzene and ethyl benzene were not detected in

excess of the detection limit.

The OWS at Building 1064 was also included in a pumping and steam cleaning effort by D. D.
and Beauty, a nonhazardous liquid waste removal company, during April and May 1993. The
contents of the OWS were pumped from the unit, drummed, sampled, and disposed of (CB,
1994) The inside of the OWS was steam-cleaned and photographed
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Visual observation and personnel interviews did not indicate a need for replacement or repair of
the OWS (Law, 1995).

7.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1064
site is provided in Table 7-1. The analytical methods associated with each soil sample collected
at Building 1064 are also presented 1n Table 7-1 The locations of the so1l borings are shown in
Figure 7-1 The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1064.

7.2.1 Initial Site Investigation — Law 1994

Law (1995) collected soil samples in 1994 from two borings located on the north and east sides
of the OWS at Building 1064 (Figure 7-1). Soil borings 1064-SB02 and 1064-SB01 were
advanced to depths of four and 10 feet bgs, respectively. One surface soil sample was collected
from surface to two feet in depth at boring 1064-SB02. A total of three subsurface soil samples
were collected from both borings, at depths ranging from 2 to 10 feet. Samples were analyzed
for VOCs (EPA Method SW8240) and organics (EPA Method SW6010) (Law,1995). A
summary of all so1l sampling and analysis performed at the Building 1064 site throughout the

RFI and previous investigations is provided in Table 7-1.

7.2.2 Phase 1 RFl Activities — IT Corporation 1997

IT collected soil samples during the Phase | Sanitary Sewer System RFI (Table 7-1) in 1997
from borings SB106401 and SB106402 located adjacent to the southeast and northwest corners
of the Building 1064 OWS (Figure 7-1). One surface soil sample was collected from surface to 2
feet in depth at boring SB106402. Three subsurface soil samples were collected at the 2-foot
interval directly above the water table or refusal (2 to 14 feet bgs). These soil samples were
analyzed for SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080) to
supplement soil data collected during the Law (1995} investigation (IT, 1998).
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Monitoring well WITCTAO35 was installed during the Phase 1 RFI in April 1997 immediately
adjacent to boring SB106401 (Figure 7-1) The well was completed to a total depth of 19.4 feet
bgs, with a screen interval from 9.4 to 19.4 feet bgs. Well WITCTAO35 was developed and
groundwater sample MS1585 was collected from the well in May 1997. Sample MS1585 was
analyzed for VOCs, SVOCs, and inorganics (IT, 1998).

7.2.3 Phase 2 RFI Activities — IT Corporation 2000

Additional soil sampling was performed by IT during the Phase 2 RFI in April 2000 (Table 7-1)
Two soil borings were advanced, one northwest (SB106404) and one southeast (SB106405) of
the OWS at Building 1064 (Figure 7-1). Samples BG0OO11 and BG0O12 were collected from

SB 106403 from 0.5 to 2 feet in depth and 13 6 to 15.6 feet in depth, respectively. These samples
were analyzed for cadmium to delineate a concentration detected in 1064-SB02  Sample
BGO013 was collected at SB106404 from 13.6 to 15.6 feet 1n depth and analyzed for arsenic

7.2.4 Phase 3 RFI Activities — IT Corporation 2000

Additional sampling was completed by IT, during Phase 3 of the RFI in November 2000 (Table
7-1), to delineate arsenic, cadmium, copper, and/or manganese concentrations that exceeded
background concentrations in subsurface samples. Additionally, a confirmation soil boring was
sampled to confirm/replicate arsenic and cadmium concentrations detected above MSCs, and to
confirm elevated concentrations of copper and manganese detected during the Law (19935)
investigation In each of the five borings (Figure 7-1), soil samples were collected at 5-foot
intervals until the water table was encountered. Samples were collected from Oto 2, 5 to 7, and
10 to 12 feet bgs at SB106405 and analyzed for arsenic, copper, and manganese. Samples were
collected from O 1o 2, 510 7, and 10 to 12 feet bgs at SB 106406 and analyzed for cadmium.
Samples were collected from 0to 2, 5 to 7, and 10 to 12 feet bgs at SB106407 and analyzed for
arsenic, cadmium, copper, and manganese. Samples were collected from2to 4, 5to 7, and 10 to
12 feet bgs at SB 106408 and analyzed for arsenic, cadmium, copper, and manganese. Samples
were collected from 0 to 2, 5to 7, and 10to 12 feet bgs at SB106409 and analyzed for cadmium.
Additionally, a groundwater sample was collected from monitoring well WITCTAQ35 to confirm

the manganese concentration detected during the Phase 1 investigation.
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7.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 1064.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplam and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata  Soil boring logs
from Building 1064 (Appendix A) indicate fill material contamning a loose, varied mixture of silt,
sand, and gravel, extending down to an approximate depth of 10 feet bgs at the southeast corner
of the OWS. Fill material extends down to approximately 6 feet bgs at the northeast corner of
the OWS. Below the fill material, boring logs mdicate moist, stiff clayey gravel with vérying
amounts of sand and silt. Soils below the fill material were generally yellow or brownish-yellow
in color, and saturated soils were indicated below approximately 14 feet bgs Borings SB 106401
and SB 106402 were advanced to total depths of 16 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly con-
solidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quatcrnéry alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. The soil description log from boring SB106401! adjacent to monitoring well
WITCTAO35 (Appendix A) indicated gravel and sand throughout the boring, and saturated
conditions below 14 feet bgs. Monitoring well WITCTAO035 was installed southeast of Building
1064 (Figure 7-1) The well screen was placed below the fill material and across the undisturbed
gravel and sand resting on the top of the Walnut Formation, at approximately 20 feet bgs.
Groundwater flow at the Building 1064 site s to the east and southeast toward Farmers Branch .
Creek and the Trinity River.
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7.4 Results from Initial Site Investigation

Law (1995) collected soil samples in 1994 from two borings (1064-SB01 and 1064-SB02)
located on the north and east sides of the OWS at Building 1064 (Figure 7-1). Table 7-2 contains
a summary of the analytes detected in the samples collected by Law (1995) and compares the
detected concentrations to basewide background concentrations and MSCs. Detected analyte
concentrations, which exceeded background concentrations, are shown on Figure 7-1. The
following sections present the results from surface and subsurface so1l samples that were
collected by Law (1995) during the initial site investigation at Building 1064.

7.4.1 Surface Soil
One surface soil sample was collected from surface to 2 feet in depth at boring 1064-SB02 and
submutted for analysis of VOCs and 1norganics. The following subsections discuss the analytical

results from the surface soil sample collected during the nitial site assessment.

VOCs. The only VOC detected above the PQL in surface soil samples was methylene chloride
(0.0051 JB mg/kg). Considering that the detected concentration was qualified as blank
contamination and 1s well below the established MSC of 0.5 mg/kg for methylene chloride, the
results are likely the result of laboratory contamination. Methylene chloride 1s a common

laboratory contaminant.

Inorganics. Inorganics detected in the Law (1995) surface samples detected aluminum,
arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, nickel, potassium, sodium, vanadium, and zinc (Table 7-2). Of these inorganics,
only the detected concentration of cadmium (1.6 mg/kg) exceeded background. The cadmium
concentration also exceeded 1ts MSC of 0.5 mg/kg.

7.4.2 Subsurface Soil

Three subsurface soil samples were collected by Law* from 2 to 4 feet bgs at boring 1064-SB02,
and from 6 to 8 and 8 to 10 feet bgs at boring 1064-SB0O2. The subsurface soil samples were
submitted for analysis of VOCs and inorgamics The following subsections discuss the analytical

results from the subsurface soil samples collected by Law (1995).

T
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VOCs. VOCs were not detected above PQLs 1n subsurface soil samples with the exception of
methylene chloride. Methylene chloride was detected at low levels in all three subsurface soil
samples submutted by Law from the Building 1064 site. Methylene chloride concentrations were
all qualified as blank contamination and were well below the established MSC of 0 5 mg/kg
Considering that methylene chlonide is a common laboratory contaminant, 1t 1s likely the detected

concentrations were the result of laboratory contamination,

Inorganics. Cadmium was detected above 1ts background concentration of 0.59 mg/kg 1n the
subsurface soil samples collected from 6 to 8 feet bgs (1.7 mg/kg) and 8 to 10 feet bgs (1.8
mg/kg) at 1060-SBO1. The cadmium concentrations also exceeded the MSC for cadmum.
Magnesium was also detected at a concentration (5,600 mg/kg) above background (2,420 mg/kg)
in the sample collected from 8 to 10 feet bgs at 1064-SBO1. However, magnesium is a natural
occurring essential nutrient and the detected concentration is likely a natural variation in

background concentrations at the site.

Arsenic, cadmium, copper, manganese, and zinc were detected at concentrations above their
respective background concentrations in the sample from 2 to 4 feet bgs at 1064-SB02. Arsenic
and cadmium concentrations also exceeded MSCs. The zinc concentration detected 1n the
subsurface sample at 1064-SB02 (44 JH mg/kg) 1s within two times its background concentration
and 1s likely an extreme but true background concentration, considering all other zinc

concentrations were below background at the site.

7.5 Results from Phase 1 RFl Activities

The following sections present the analytical results from surface and subsurface soil samples
that were collected by IT (1997) during the Phase | RFl at Building 1064. A discussion of the
Phase 1 groundwater investigation 1s also included The purpose of the Phase 1 RFI sotl samples
was to supplement the analytical data for VOCs and 1norganics that were collected by Law
(1995) during the initial site investigation. Table 7-3 contains a summary of the analytes
detected in the Phase | RFI soil samples collected by IT and Table 7-4 contains a summary of the
analytes detected in the Phase 1 RFI groundwater samples. Analytical detection summary tables
for the Phase | so1l and groundwater samples collected at Building 1064 are shown 1n Tables B-6

and B-7, respectively.
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7.5.1 Surface Soil

One surface soil sample was collected from surface to 2 feet in depth at boring SB 106402 for
analysis of SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080).
Figure 7-1 shows the locations of the Phase 1 RFI boring locations The following subsections

discuss the analytical results for this surface soil sample

SVOCs. All SVOC detections from surface so1l samples were tentatively qualified as esumated
concentrations below the PQLs (Table B-6). These SVOCs include unidentified hydrocarbon
compounds. Although no detection limits were established for these compounds in the
laboratory analysis, the values are below the PQL range (0.660 to 3.30 mg/kg) for SVOCs
described in SW846 Method 8270 (EPA, 1997). Therefore, the detected concentrations are
below the background concentrations for organics as defined by the TNRCC RRP

Pesticides/PCBs. Pesticides/PCBs were not detected above MQLs 1n the surface soil sample
from SB106402.

7.5.2 Subsurface Soil

Subsurface soil samples were collected at depths of 2 to 4 feet bgs and 10 to 12 feet bgs at
SB106401 and from 12 to 14 feet bgs at SB106402. The subsurface soil samples were analyzed
for SVOCs and pesticides/PCBs to supplement soil data collected by Law at the OWS. The
following subsections discuss the analytical results for the subsurface so1l samples collected
during the Phase 1 RFI at Building 1064.

SVOCs. The majority of SVOC detections in the subsurface soil samples collected from
borings SB106401 and SB 106402 were TICs that were qualified as estimated concentrations
below the PQLs (Table B-6) These TICs include unidentified hydrocarbon compounds.
Although no detection limits were established for these compounds 1n the laboratory analysis, the
values are below the PQL range (0.66 to 3 30 mg/kg) for SVOCs described in SW846 Method
8270 (EPA, 1997).

bis(2-Ethylhexyl)phthalate was detected 1n subsurtface soil sample from 12 to 14 feet bgs at
SB106402 at a concentration (0 24 J mg/kg) estimated as below the MQL (0.72 mg/kg).

KN/Carswel /P3OWS/Final/P3-TXT/04/30/01{ 10 03 AM
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Pesticides/PCB. As shown in Table 7-3, no pesticides or PCB compounds were detected
above MQLs in subsurface soil samples at the Building 1064 site.

7.5.3 Groundwater

Monitoring well WITCTAOQO35 was installed in April 1997 immediately adjacent to boring
SB106401 (Figure 7-1). Well WITCTAO35 was developed and a groundwater sample was
collected from the well in May 1997 for analysis of VOCs, SVOCs, and inorganics. The

following subsections discuss the analytical results from montoring well WITCTAO35.

VOCs. Vinyl chlonde was detected at a concentration of 0 0037 mg/L 1n the groundwater
sample from WITCTAO335, which is greater than 1ts MQL (0 0011 mg/L) and MSC (0.002
mg/L). However, because the extent of the AFP-4 TCE groundwater plume includes Building
1064 and the contaminants from this plume (TCE and 1ts breakdown products, such as vinyl
chloride) are managed under the AFP-4 Superfund Cleanup Program, the vinyl chlonde
concentration 1s not considered as a result of a relcase from the OWS at Building 1064. All other

VOCs were below their respective MQLs.

An unknown VOC was tentatively 1dentified 1n the SW8260 analysis of the groundwater sample
from WITCTAO35 (Table B-7). No detection hmit was established for this compound in the
SW8260 laboratory analysis (Table B-7). The reported concentration (0.0021 mg/L) 1s below the
PQL of 0.005 mg/L provided in the SW846 Method description (EPA, 1997). Therefore, the

concentration of the unidentified compound meets the requtrements of RRS 1.

SVOCs. No SVOCs were detected above their respective MQLs in the groundwater sample
collected from WITCTAOQ33.

Inorganics. Inorganic compounds detected in the groundwater sample from WITCTA064
included antimony, arsenic, banum, calcium, iron, magnesium, manganese, sodium, and
potassium (Table 7-4). Of the inorganics detected, only antimony, arsenic, iron, and manganese

exceeded their respective background concentrations.

Antimony was detected at an esimated concentration (0.0038 B mg/L) that slightly exceeded its
background value (0.002 mg/L) but was below 1ts MSC (0.006 mg/L). Simzlarly, arsenic was
detected at an estimated concentration (0.0085 B mg/L) that slightly exceeded its background

KN/Carswell/P30W S/Final/P3-TXT/04/30/01(10 03 AM
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value (0.0049 r-ng/L) but was below its MSC (0.05 mg/L). Considering that these inorganic
detections are within two times their respective background concentrations, 1t 1s hikely that they

are extreme, but true, background concentrations.

Iron was detected above the established groundwater UTLs but 1s not considered to exceed the
normal range of detections for these compounds in groundwater samples at the Base. Iron 1s
considered to be an essential nutrient Manganese was also detected at a concentration above the
established groundwater background UTL (0.965 mg/L); however, it was well below the TNRCC
MSC (14 mg/L).

7.6 Results from Phase 2 Activities

IT collected so1l samples from two borings (SB106403 and SB106404) during the Phase 2 RFI in
April 2000 to delineate arsenic or cadmium concentrations detected during the Law (1995)
investigation. Additionally, a groundwater sample was collected from WITCTAO35 to confirm
the manganese concentration detected 1n the Phase 1 RFI sample. Tables 7-3 and 7-4 present the
analytical results for the Phase 2 RFI soil and groundwater samples, respectively. A summary of
RFI SPLP results is shown in Table 7-5 Figure 7-1 shows the locations of the Phase 2 samples
The following sections discuss the results of Phase 2 soil samples.

7.6.1 Surface Soil

One surface soil sample was collected from Phase 2 soil boring SB106403 for analysis of
cadmium to delineate the cadmium result identified in Law boring 1064-SB02. As shown in
Table 7-3, the detected cadmium concentration (0.143 mg/kg) in this surface soil sample was
below the background concentration for cadmium.

7.6.2 Subsurface Soil

A subsurface soil sample was also collected from 13.6 to 15.6 feet bgs from SB106403 for
analysis of cadmium to delineate the cadmium result identified in Law boring 1064-SB02. As
shown in Table 7-3, the detected concentration of cadmium (0.296 mg/kg) in this subsurface

sample was below the background concentration for cadmium.
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A subsurface soil sample was also collected from 13.6 to 15.6 feet bgs from SB106404 for
analysis of arsenic to delineate the arsenic result identified in Law boring 1064-SB02. The
detected arsenic concentration in this sample (5.16 mg/kg) was below the background

concentration for arsenic.

7.7 Results from Phase 3 RFI Activities

After an intensive review of the analytical data from the Law (1995) investigation and the Phase
2 RFI, it was determined that additional data were required to delineate inorganic compounds
detected in so1l to basewide background concentrations. Additionally, data were required to
confirm arsenmic and cadmium concentrations that exceeded MSCs 1n the Law borings and to
perform the SPLP analysis to determine the potential of the elevated concentrations to leach into
groundwater. Additionally, a groundwater sample was collected from monitoring well
WITCTAO35 to confirm the elevated concentration of manganese detected during the Phase 1
RFI at Building 1064. The Phase 3 RFI activities were intended to provide sufficient data to
prove that the site meets the requirements for closure under RRS 2 of the TNRCC RRP.

Table 7-3 includes the results from the Phase 3 so1l samples collected at Building 1064. A

summary of RFI SPLP results 1s shown 1n Table 7-5. The Phase 3 groundwater results are shown
in Table 7-4. The Phase 3 analytical results are also shown 1n Figure 7-1. The following sections
discuss the analytical results from so1l and groundwater samples collected during the Phase 3 RFI

activities.

7.7.1 Surface Soil

IT collected surface soil samples from four boring locations during the Phase 3 RFI activities for
analysis of arsenic, cadmium, copper, and/or manganesc. The borings (SB106405, SB106406,
SB106407, and SB106409) were sampled to delineate inorganic concentrations detected during
the Law (1995) investigation. The following subsections discuss the analytical results for
arsenic, cadmium, copper, and manganese concentrations detected 1n surface soil at the Phase 3

RFI soil borings.
Arsenic. The surface soil samples collected from borings SB 106405 and SB 106407 were

analyzed for arsenic. As shown in Table 7-3, the arsenic concentrations detected in the surface

soll samples were below the background concentration for arsenic. Therefore, considering that

KN/Carswell/PIOWS/Final/P3-TXT/04/30/01(10 03 AM
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arsenic was not detected above background in any of the surface soil samples collected at the

Building 1064 site, there 1s no widespread arsenic contamination in surface soil at the site.

Cadmium. The surface soil samples from borings SB 106406, SB106407, and SB 106409 were
analyzed for cadmium. As shown in Table 7-3 and Figure 7-1, the cadmium concentrations
detected 1n the surface so1l samples from borings SB 106406 and SB 106409 were below the
background concentration for callmium. The cadmium concentration detected in boring
SB106407 (0.603 mg/kg) slightly exceeded background and the concentration is likely an
extreme but true background concentration. Therefore, the elevated cadmium concentration
detected in surface soil at former Law boring 1064-SB02 has been delineated by results obtained
from Phase 2 boring SB106403 and Phase 3 borings SB 106406, SB106407, and SB 106409.

Copper. Copper concentrations detected in the surface soi1l samples from SB 106405 and

SB106407 were below the background concentration for copper

Manganese. Manganese concentrations detected 1n the surface soil samples from SB 106405

and SB 106407 were below the background concentration for manganese.

7.7.2 Subsurface Soil

IT collected subsurface soil samples from 5 to 7 feet bgs and from 10 to 12 feet bgs at four soil
borings (SB106405, SB106406, SB106407, and SB106409) to delineate arsenic, cadmium,
copper, and/or manganese concentrations detected during the initial site investigation to
background. Additionally, subsurface soil samples were collected at depths of 2 to 4 feet bgs, 3
to 7 feet bgs, and 10 to 12 feet bgs at boring SB106408 to confirm the elevated concentrations of
these inorganics that were detected at former Law boring 1064-SB02 SPLP analysis had been
planned to determine the potential for the arsenic and cadmium concentrations at SB106408
because the concentrations of these inorganics had exceeded MSCs 1n the samples collected by
Law. The following subsections discuss the analytical results from subsurface soil samples

collected during the Phase 3 RFI activiues.

Arsenic. All of the arsenic concentrations detected in the subsurface soil samples collected
from the Phase 3 RFI borings were below the background concentration for arsenic, including the
concentrations detected near former Law boring 1064-SB02. Therefore, the elevated arsenic

concentration detected at 1064-SBO2 has been delineated by the results from Law boring 1064-

KN/Carswel/P3OWS/Final/P3-TXT/04/30/01( 10 03 AM
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SBO1, Phase 2 RFI boring SB106404, and Phase 3 RFI borings SB1064035 and SB 106407 (Figure
7-1). However, because the elevated concentrations at 1064-SB02 were not replicated in the
three subsurface so1l samples from SB106405, 1t appears the arsenic concentration detected 1n the

sample 2 10 4 feet bgs at 1064-SB02 was an extreme, but true, background concentration.

Cadmium. Cadmium concentrations detected in the subsurface so1l samples from the Phase 3
RFI borings (SB106406, SB 106407 and SB106409) were below the background concentration
for cadmium, including the concentrations near former Law boring 1064-SB02. Therefore, the
elevated cadmium concentrations detected at 1064-SBO1 and 1064-SB02 have been delineated
by the results from the Phase 2 and Phase 3 RFls (Figure 7-1). Additionally, because the
elevated cadmium concentrations detected at 1064-SB02 were not replicated in the three
subsurface soil samples from SB 106405, 1t appears the elevated cadmium concentrations
detected in the Law (1995) samples were extreme, but true, background concentrations. In
summary, there is no pattern of cadmium concentrations above background at the Building 1064

sie,

Copper. The copper concentrations detected from the Phase 3 soil borings were below
background. Therefore, the elevated copper concentration detected 1n the sample from 2 to 4 feet

bgs at former Law boring 1064-SB02 has been delineated to background concentrations.

Manganese. All of the manganese concentrations detected from the Phase 3 soil borings were
below background. Therefore, the elevated manganese concentration detected in the sample
from 2 to 4 feet bgs at former Law boring 1064-SB02 has been delineated to background

concentrations.

7.7.3 Groundwater

As shown in Table 7-4, manganese concentrations were detected at concentrations of 0.454 mg/L
and 0.387 mg/L in the groundwater sample and field duplicate, respectively, collected from
WITCTAO035. Considering that concentrations vary slightly from the background concentration
for manganese (0.175 mg/L) but are below the MSC (14 mg/L), along with the fact that no
manganese contamination was identified in soil samples collected at the site, 1t appears that the
manganese concentrations detected in WITCTAOQ35 are likely natural variations in the
background concentration.
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7.8 Summary and Discussion

Law (1995) collected soil samples for analysts of VOCs and inorganics at two locations (1064-
SBOI and 1064-5SB02) adjacent to the OWS at Building 1064 during therr initial site
investigation in 1994. The analytical results from the Law investigation indicated that arsenic,
cadmium, copper, and manganese concentrations exceeded the basewide background
concentrations determined by Jacobs (1998). IT collected surface and subsurface soil samples
from two locations (SB106401 and SB106402) for analysis of SVOCs and pesticides/PCBs
during the Phase | Samitary Sewer System RFI in 1997, IT also installed and sampled
monitoring well WITCTAOQ35 as part of the Phase 1 RFI activities to determine 1f groundwater

had been impacted at the site

In April 2000, IT collected soil samples from two soil borings (SB106403 and SB106404) as part
of the Phase 2 RFI 1in an attempt to confirm and delineate inorganic concentrations 1dentified
during the Law investigation. IT collected surface and subsurface soil samples from five
addiuonal so1l borings during the Phase 3 RFI in November 2000 to delineate 1norganic
concentrations to basewide background levels. A groundwater sample was also collected from
WITCTAO035 during the Phase 3 RFI to confirm the manganese concentration detected above
background during the Phase 1 RFL

Figure 7-1 displays the analytical results exceeding background from the Law (1995)
investigation and the Phase 1 RFI. Additionally, Figure 7-1 displays the analytical results
obtained from samples collected during the Phase 2 and Phase 3 RFls to show that contaminant
concentrations have been delineated to basewide background concentrations. The following
sections discuss the relevance of the parameters detected 1n surface soil, subsurface soil, and
groundwater during investigations at the Building 1064 site.

7.8.1 Surface Soil

One VOC, methylene chloride, was detected in surface soil at a concentration that 1s likely the
result laboratory contamination. No SVOCs or pesticides/PCBs were detected above MQLs in
the surface soil sample collected by IT 1n 1997. Cadmium was detected above background in the
surface soil sample from 1064-SB02. The cadmium concentration detected above background at

this location has been delineated by samples collected during the Phase 2 and Phase 3 RFIs.
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7.8.2 Subsurface Soil

One VOC, methylene chloride, was detected 1n subsurface soil samples at concentrations that
were likely the result of laboratory contamination. No SVOCs or pesticides/PCBs were detected
above MQLs 1n the subsurface soil samples collected by IT in 1997 Inorganics that were
consistently detected at concentrations significantly above background in the subsurface so1l
samples collected by Law (1995) included arsenic, cadmium, copper, and manganese. The
elevated concentrations of these inorganics were delineated by the concentrations detected 1n
subsurface samples collected during the Phase 2 and Phase 3 RFIs. Addiuonally, the detected
concentrations of these inorganics at SB106408, adjacent to former Law boring 1064-SB02, were
all below background. Therefore, because the inorganic concentrations detected during Law
(1995) investigation have been delineated to background and the highest inorganic
concentrations detected by Law (1995) could not be replicated, it appears that the OWS has not

released inorganic concentrations into subsurface soils at unacceptable levels.

7.8.3 Groundwater

Chlorinated solvents, including TCE and its breakdown products, were detected 1n the
groundwater sample collected during the Phase 1 RFI. However, because the extent of the AFP-
4 TCE groundwater plume includes the area of Building 1064 and the contamminants from this
plume are managed under the AFP-4 Superfund Cleanup Program, the chlorinated solvents (i.e.,
TCE and its breakdown products, such as c1s-1,2-DCE) detected 1in monitoring well
WITCTAO35 are not considered as evidence of a release from the OWS at Building 1064.

Antimony and arsenic were detected in the Phase | groundwater from WITCTAO35 at estimated
concentrations that were slightly above their respective background concentrations, but below
their respective MSCs. These concentrations were likely extreme but true background
concentrations. Manganese was detected at a concentration (0.965 mg/L.) above background in
the Phase 1 groundwater sample. Manganese was also detected at a concentration (0.454 mg/L)
above background 1n the Phase 3 groundwater sample from WITCTAOQ35. These manganese
concentrations are well below the MSC for manganese (14 mg/L). Constdering that no pattern of
elevated manganese concentrations was identified in so1l samples collected at the Building 1064
site, 1t appears the manganese concentrations detected 1n groundwater at the site are the result of

extreme variations in the background concentration.
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7.9 Conclusions

Considering that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics has been identified
in the soil and groundwater samples collected in the vicinity of Building 1064, 1t is recommended
that the site be presented for closure under RRS 2 of the TNRCC RRP. The site is recommended
for closure under RRS 2 because the inorganic concentrations detected 1n surface and subsurface
so1l samples have been delineated to background. Although the cadmium concentrations
detected 1n former Law (1995) boring 1064-SB02 were not confirmed, the fact that arsenic and
cadmium were detected at concentrations below background in all three sample depths at Phase 3
boring SB 106408 1ndicates that the elevated concentrations of these tnorganics detected by Law
(1995) are consistently higher than the results obtained by IT.

The absence of detected concentrations of petroleum-related constituents 1n so1l and groundwater
at the site indicates any releases from the OWS have not significantly impacted the adjacent so1l
and groundwater Therefore, closure 1s recommended under RRS 2 for the OWS at Building
1064. Should this recommendation be accepted, a letter stating that closure of AOC 10 (i.e., the
OWS at Building 1064) was carried out in accordance with TAC §335.555, and signed by an Air
Force representative, will be transmitted to the TNRCC, along with a metes and bounds
description of AOC 10. The metes and bounds description will correspond to surveyed

coordinates of the affected area shown in Figure 7-1
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8.0 OWS Building 1190

The following sections provide a description of the OWS at Building 1190, a summary of the
site characterization activities, a discussion of the site-specific geology and hydrology,
discussions of the analytical results from each characterization event, and recommendations

based upon the physical and chemical data collected at the site.

8.1 Site Description

The OWS system at Building 1190 (Hazardous Waste Storage Area) is located to the north of
Building 1190 (Figure 8-1) and is designated as SWMU 52 on the RCRA Hazardous Waste
Permut for NAS Fort Worth JRB. The OWS system 1s a two-stage unit consisting of an
equalization tank and an oil separation tank and is designed to provide final separation for
wastewater from the storm sewer system. The 2,000-gallon OWS unit was installed in 1959.
The wastewater handled by the OWS may have been contaminated with engine oil, PD-680, fuel,
hydraulic fluid, antifreeze, transmission fluid, etc. (A. T. Kearney, 1989). The wastewater is
received and the oily material is separated out and directed to either of two oil sumps. The ‘
remaining water drains 1n pipes to the lower level where 1t 1s retained until discharge. Both parts
of the OWS and the oil sumps are constructed of six inch thick concrete. The upper level of the
OWS consists of a rectangular basin, 5 feet deep, 7 feet wide, and 10 feet long. The lower level
1s a rectanguiar basin, 16 feet deep, 18 feet long, and 8 feet wide. Surface runoff from the area
surrounding Building 1190 collects in a basin adjacent to the upper level. This basin 1s 12 feet
long, 10 feet wide, and 3 feet deep. It has an open side, which it shares with the separator; its
bottom is only 4 inches lower than the top of the separator. This allows free flow of basin
contents into the separator. Wastewater from other parts of the facility 1s pumped in directly to
the separator upper level (AT Kearney, 1989). The separated water is discharged to the Sanitary
Sewer System.

NAS Fort Worth maintenance personnel reported 1n 1994 that the OWS had experienced
overflows in the past resulting from problems with the OWS pumping mechanism. The Law
(1995) visual observation did not 1dentify any obvious structural deficiencies. The Law report
recommended reevaluating the pumping system and making any necessary repairs or
replacements
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Pumping and steam cleaning of the OWS at Building 1190 was completed November 15, 1995
(CRA, 1995). The contents of the OWS were sampled and analyzed for inorganics (EPA Method
200.7), purgeable organics (EPA Method 624), and TPH (EPA Method 418.1) prior to disposal.
Barium was the only inorganic detected at a concentration (0.047 mg/L) above the detection

limit No purgeable organics were detected above the detection limit. TPH was detected at a
concentration of 1.5 mg/L.

The OWS at Building 1190 was also included in a pumping and steam cleaning effort by D.D.
and Beauty, a nonhazardous liquid waste removal company, during April and May 1993, The
contents of the OWS were pumped from the unit, drummed, sampled, and disposed of (CB,
1994). The 1nside of the OWS was also steam-cleaned and photographed

8.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1190
site 1s provided in Table 8-1. The analytical methods associated with each soil sample collected
at Building 1064 are also presented 1n Table 8-1 The locations of the soil borings are shown in
Figure 8-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1190

8.2.1 Initial Site Investigation — Law 1994

Law (1995) collected soil samples in 1994 from two borings located on the north side of the
OWS at Building 1190 (Figure 8-1). Soil borings 1190-SB01, 1190-SB02, and 1190-SB03 were
advanced with a hand auger to depths of 4, 2, and 2.25 feet bgs, respectively, Surface soil
samples were collected from surface to 2 feet in depth at all three borings. Samples were
analyzed for VOCs (EPA Method SW8240) and inorganics (EPA Method SW6010) (Law,
1695). A summary of all soil sampling and analysis performed at the Building 1190 site 1s
provided in Table 8-1.

8.2.2 Phase 1 RFI Activities — IT Corporation 1997

IT collected soil samples, during the Phase 1 Sanitary Sewer System RFI in 1997, from borings
SB119001 and SB119002, located adjacent to the northeast and southwest corners of the OWS at
Building 1190 (Figure 8-1). Surface so1l samples MS1168 and MS1171 were collected from
surface to two feet bgs at borings SB119001 and SB119002, respectively (Table 8-1).
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629 180

{Wd Z1 L)LO/EZIP/1-8 I0B L/ 1-0L-PSTE.LIBUI I SMOEL/IIBMSIE/NH

sjouaydig pajeunojysiiod - sg0d

wniwpe?d - po spunodwon oueblo ajejoMWBS - SOOAS
JURSIY - SY spunodwion JiueBin aNeoA - SODA
80109MS Yd3 sy MO MO 810£949 00/1/21 | 2ZE0V.LOLIM
g0L0SMS vd3 P 'sy 9 14 61094
80109MS Yd3 pD sy Z 0 6900941 00/%/Z1 90061 LES
801 09MS vd3 pD 'Sy 9 v 8v1094d
801 09MS Vd3 pD 'sy Z 0 890098 00/F/2L 60061 185
401 09MS VYd3 pJ 'sy 9 4 L¥1094
g0L09MS vd3 pJ 'sy Z 0 £90098 00/ L ¥0061 L89S
. ) «_{000Z) 14y € eseyd - uojieiodio) ||
g0} 09MS Vd3| pQ 'Sy _ G0 | 0 ozooog [ e6/1219 [ coosLLEs
. ~_(0002) 144 Z aseuyd - uopesodio) ||
0/Z8MS '09Z8MS ‘0109MS Yda| SDOAS 'SO0A 'sdiuebioy MO MO G/GLSW LB/0EY | ZEOVLDLIM
04Z8MS '0808MS Vd3| SDOAS ‘sg0d/sapionsad 9 4 ZLLISW
04Z8MS '0808MS Yd3| SDOAS 'SHId/SapIdIsad Z 0 LLLLSW 1BIVZIE 20061 189S
0/Z8MS ‘0808MS Yd3| SOOAS ‘SHDd/SapIdNsad 8 9 0LLLSW
0LZ8MS ‘0808MS Yd3| SDOAS ‘SEOd/Sapionsad Z 0 691 1SW
0LZ8MS '0808MS vda| SDOAS ‘sadd/sapionsad Z 0 891 LSW LBIVZIE L0061 LES
o . ) (2661) 14y | eseyd - uonjesodio) ||
0FZ8MS '0L0SMS Vd3 SOOA ‘soluebiou Z 0 vase006L1L | ¥6/92i | £08S-06L1L
0PZ8MS ‘01 09MS Vd3 SOOA ‘sowuebioy| Z 0 vasz006LL | ¥6/92/% | 208S5-0611
0¥Z8MS '0L09MS Vd3 SDOA ‘soluebiou Z 0 19SdA061 4
0¥Z8MS '0L09MS Vd3 SOQA ‘solueblioy Z 0 vasi006L} | ¥6/92/ | 1085-06L1
A . _ (veg 1) uonebuseauj ajig jenu - Buueawybuy meq
poylay sisfjeuy (sbq 1) pdag [(sBq y) yidea| sequiny ajeqQ uoneso
|ecnd|euy aydwes pug uels ajdwesg ajdwes ajdweg
sexal ‘gl YyHom Hod SYN
STyo b Aaed 0611 Buipping je payoej00

100Z 1dy a1eg
0'8 * ON uUonodag
Hoday 1Y SO fBut]
SBX3] ‘@Ml YoM Hod SYN l-8 9lqel

sa|dweg jejuawiuoiAug snolaald jo flewwung



629 181

NAS Fort Worth JRB, Texas
Final OWS RFI Report
SectionNo 80

Date Apnl 2001

Page No * 5 of 25

MS1169 was collected as a field duplicate of MS1168. Subsurface soil samples MS1170 and
MS 1172 were collected at borings SB 119001 and SB119002, respectively, from the 2-foot
interval directly above the water table (4 to 8 feet bgs). Soil samples were analyzed for SYOCs
(EPA Method SW8270) and pestictdes/PCBs (EPA Method SW8080) to supplement so1l data
collected during the Law (1995) investigation (IT, 1998).

During the Phase 1 RFI 1n April 1997, monitoring well WITCTAO32 was installed immediately
adjacent to boring SB119001 (Figure 8-1). The well was completed to a total depth of 13.0 feet
bgs, with a screen interval from 5.5 to 13.0 feet bgs. Well WITCTA032 was developed and
groundwater sample MS1575 was collected from the well in April 1997. Sample MS1575 was
analyzed for VOCs (EPA Method SW8260), SVOCs (EPA Method SW8270), and inorganics
(EPA Methods SW6010/7000 and SW7471 for mercury) (IT, 1998).

8.2.3 Phase 2 RFI Activities — IT Corporation 2000

An additional soil sample was collected by IT during the Phase 2 RFl in June 1999 (Table 8-1).
Soil boring SB119003 was located northwest of the OWS at Building 1190 (Figure 8-1). Sample
BG0020 was collected from surface to 0.5 foot in depth and analyzed for arsenic and cadmium to
delineate concentrations of these inorganics detected in Law borings 1190-SB01, 1190-SB02,
and 1190-SB03.

8.2.4 Phase 3 RFI| Activities — IT Corporation 2000

Additional sampling was performed by IT, during the Phase 3 RFI in November 2000 (Table 8-
1), to delineate arsenic and cadmium concentrations (EPA Method SW6010) detected previously
in surface and subsurface soils Additionally a surface sotl sample was collected to
confirm/replicate arsenic and cadmium concentrations detected above background and MSCs.
Soil samples were collected at surface to 2 feet and 4 to 6 feet bgs at SB119004, SB119005, and
SB119006 (Figure 8-1) to adequately characterize the extent of elevated concentrations of arsenic
and cadmium. Additionally, a groundwater sample was collected from monttoring well

WITCTAO32 to confirm the arsenic concentration detected during the Phase | investigation.
8.3 Site-Specific Conditions

The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountcred during the investigation activities at Building 1190 site.
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Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs
(Appendix A) on the north side of the OWS at Building 1190 indicated various mixtures of clay,
silt, fine to coarse sand, and gravel, generally brown 1n color. The boring log from SB119002 to
the southwest of the OWS indicates a similar mixture down to 6 feet bgs, below which a dark
gray clayey gravel was indicated. Soils were saturated below 6 to 8 feet bgs. SB119001 was the
deepest soil boring at the site, advanced to 10 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Undetlying
the Quaternary alluvium 1s the Cretaceous-aged Walnut Formaton, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation 1s the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and imestone.
The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly
consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 o 190 feet,
averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. The soil description log from boring SB119001 adjacent to monitoring well
WITCTAO32 (Appendix A) indicates sandy, gravelly clay below 4 feet bgs with sand content
increasing below 6 feet bgs, and saturated conditions below 8 feet bgs. Monitoring well
WITCTAOQ32 was 1nstalled northeast of the OWS at Building 1190 with the well screen placed
down to the top of the Walnut Formation, at approximately 13 feet bgs. Groundwater flow at the

Building 1190 site is to the east toward the Trinity River.

8.4 Results from Initial Site Investigation

Law Engineering collected so1l samples in 1994 from three borings (1190-SBO! through 1190-
SBO03) located near the OWS at Building 1190 (Figure 8-1). Table 8-2 contains a summary of the
analytes detected in the samples collected by Law (1995) and a comparison of the detected

concentrations to basewide background concentrations and MSCs.
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Analyte concentrations that exceeded background concentrations are shown on Figure 8-1. The
following sections present the results from surface and subsurface soil samples that were

collected by Law (1995) during the initial site investigation at Building 1190.

8.4.1 Surface Soil

Law (1995) collected soil samples in 1994 from three borings located on the north side of the
OWS at Building 1190 (Figure 8-1). So1l borings 1190-SBO1, 1190-SB02, and 1190-SB03 were
advanced with a hand auger to depths of 4, 2, and 2.25 feet bgs, respectively. Surface soil
samples were collected from surface to 2 feet in depth at all three borings for analysis of VOCs
and inorganics. The results from these surface so1l samples are discussed in the following

subsectons.

VOCs. Methylene chloride was detected at concentrations below 0.02 mg/kg in the surface soi!
samples collected during the initzal site investigation (Table 8-2). Considering that the reported
concentrations are well below the MSC for methylene chloride (0.5 mg/kg) and the fact that
methylene chlonde 1s a common laboratory contaminant, these concentrations were likely the
result of laboratory contamination No other VOCs were detected in the surface soil samples
collected by Law (1995).

Inorganics. Arsenic and cadmum were detected above their respective background
concentrations and therr MSCs in surface soil samples. Cadmium was detected above
background and 1ts MSC (0.5 mg/kg) in all three surface so1l samples collected during the Law
(1995) investigation, with the maximum concentration of 3.6 mg/kg detected at 1190-SB03. The
detected arsentc concentration at bortng SB1190-SB03 (7.6 mg/kg) exceeded the background
concentration for arsenic as well as the MSC (5 mg/kg). Copper and zinc were detected at
concentrations slightly above background in the field duplicate from 1190-SBOI, but the
concentrations likely represent natural variations in the background concentrations for these

inorganics.
8.4.2 Subsurface Soil

No subsurface so1l samples were collected during the inttial site investigation performed by Law
(1995).
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8.5 Results from Phase 1 RFl Activities

The following sections present the analytical results from surface and subsurface so1l samples
that were collected by IT (1997) during the Phase 1 RFI at the Building 1190 site. A discussion
of the Phase | groundwater investigation is also included. The purpose of the Phase 1 RFI soil
samples was to supplement the analytical data for VOCs and inorganics that were collected by
Law (1995} during the initial site investigation. Table 8-3 includes a summary of the analytes
detected in the Phase 1 RFI soil samples collected by IT and Table 8-4 includes a summary of the
analytes detected in the Phase | RFI groundwater samples Analytical detection summary tables
for the soil and groundwater sampies collected at Building 1190 are presented 1n Tables B-8 and
B-9, respecuvely.

8.5.1 Surface Soil

Surface soil samples from borings SB119001 and SB119002 were collected for analysis of
SVOCs and pesticides/PCBs during the Phase 1 RFI. The purpose of the Phase 1 RFI samples
was to supplement the analytical data for VOCs and inorganics that were collected by Law
(1995) during the imual site investigation. Figure 8-1 shows the locations of the Phasé 1 RFI
boring locations The following subsections discuss the analytical results of the surface so1}

samples.

SVOCs. The SVOC detections in surface soil samples from the OWS at the Building 1190 site
are TICs. No detection limuts were established for these compounds in the SW8270 laboratory
analysis, and they include umdentified hydrocarbons (Table B-8). The reported concentrations of
the umidentified compounds were below the PQL range (0.66 to 3.3 mg/kg) provided in SW846
Method 8270 (EPA, 1997). Because the reported concentrations of these compounds are within
the range of PQL values for the analytical method used, the detected concentrations are below the
background concentration for organics, as defined by the TNRCC RRP.

Pesticides/PCBS. No pesticides or PCBs were detected in the surface soil samples collected
from borings SB119001 and SB 119002.
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8.5.2 Subsurface Soil

Two subsurface so1l samples were collected by IT with DPT at the Building 1190 site: from 6 to
8 feet bgs at SB119001 and from 4 to 6 feet bgs at SB119002. The samples were collected
directly above the saturated zones in soil borings SB119001 and SB119002. The subsurface soil
samples were submitted for analysis of SVOCs and pesticides/PCBs. The following subsections

discuss the analytical results of the surface soil samples

SVOCs. All SVOC detections from subsurface soil samples at Butlding 1190 were TICs that
were qualified as estimated concentrations below the PQLs (Table B-8). These SVOCs include
unidentified hydrocarbon compounds, pentamide, and 1,1,2,2-tetrachloroethane (Table B-8)
Although no detection limits were established for these compounds 1n the SW8270 laboratory
analysis, the values are below the PQL range (0.660 10 3.30 mg/kg) for SVOCs described 1in EPA
Method SW8270 (EPA, 1997). Because the reported concentrations of these compounds are
within the range of PQL values for the analytical method used, the detected concentrations are
below the background concentration for organics, as defined by the TNRCC RRP.

Pesticides/PCBs. No pesticides or PCBs were detected in the subsurface soil samples
collected from borings SB119001 and SB119002.

8.5.3 Groundwater

Monitoring well WITCTAO32 was installed 1in April 1997 immediately adjacent to boring
SB119001 (Figure 8-1). The well was completed to a total depth of 13.0 feet bgs, with a screen
interval from 5.5 to 13.0 feet depth. Well WITCTA032 was developed and a groundwater
sample was collected in April 1997 for analysis of VOCs, SVOCs, and inorganics. The
following subsections discuss the results of the Phase 1 groundwater sample from WITCTAO32.

VOCs. Methylene chloride was detected above the MQL at a concentration of 0.00076 mg/L 1n
the Phase 1 groundwater sample from WITCTAO32. The methylene chloride concentration was
qualified as blank contamination Methylene chlonde is a common laboratory contaminant and
the concentration in the sample was well below the established MSC of 0.005 mg/L. All other
VOCs detections were below their respective MQLs.

SVOCs. One SVOC, 4-(2,2,3,3-tetramethyl)phenol was detected in the groundwater sample
from WITCTAO32 at an estimated concentration of 0.015 J mg/L (Table B-9). This
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concentration is consistent with the range of PQL values (0.01 to 0 02 mg/L) described for other
alkylated phenols 1n the SW846 Method 8270 (EPA, 1997). Therefore, the detected
concentration is below the background concentration for organics, as defined by the TNRCC
RRP.

Inorganics. Arsenic, iron, and manganese were detected above background in the groundwater
sample from WITCTAOQ32. The reported arsenic concentration of 0.0358 mg/L is less than the
MSC of 0.05 mg/L.. Manganese was detected at a concentration (0.663 mg/L) that shghtly
exceeds its background concentration, but is well below its MSC. Considering that elevated
manganese concentrations were not 1dentified in soil samples collected at the site, the manganese
concentration was hKely an extreme but true background concentration. Iron was reported at a
concentration above its background UTL concentration. Iron 1s considered to be an essential
nutrient and the reported concentration probably represents an extreme but true background

concentration.

8.6 Results from HydroGeolLogic’s Investigation at SWMU 51

HGL (2000} collected surface and subsurface soil samples from two soil borings adjacent to the
OWS at Building 1190 during their RFI investigation at SWMU 51, the Central Waste Storage
Area. The two soil borings (BHGLSWMUS5 108 and BHGLSWMUS5109) were sampled at the
surface (0 to 2 feet bgs) and from 5 to 7 feet bgs for analysis of Appendix IX constituents. Table
8-5 presents a summary of the analytical detections from these two borings. The following

sections discuss the results from the HGL samples.

8.6.1 Surface Soil

No VOCs, SVOCs, or inorganics were detected above background concentrations in the surface
soil samples collected from HGL borings BHGLSWMUS5108 and BHGLSWMU5109. Because
arsenic and cadmium concentrations were below their respective background concentrations 1n
these surface soil samples, the HGL results provide delineation of inorganics in surface soil to

the southeast of the OWS system at Building 1190.
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8.6.2 Subsurface Soil

No VOCs or SVOCs were detected above MQLs in the subsurface soil samples collected from 5
to 7 feet bgs at HGL borings BHGLSWMUS5108 and BHGLSWMUS5109. As shown in Figure 8-
1, chromwum, vanadium, and zinc were detected at concentrations slightly above their respective
background concentrations and are likely extreme varnations 1n the background concentrations.
The lack of elevated concentrations of VOCs, SVOCs, and inorganics 1n the two HGL borings
adjacent to the OWS units provides evidence that any potential releases of oil substances
contaminated with engine oil, PD-680, fuel, hydraulic fluid, transmission fluid, etc has not

adversely impacted the subsurface soils surrounding the units.

8.7 Results from Phase 2 Activities

IT collected a surface so1l sample from boring SB 119003 during the Phase 2 RFI in April 2000 to
delineate arsenic and cadmium concentrations detected during the Law (1995) investigation. As
shown 1n Table 8-3 and Figure 8-1, the arsenic and cadmium concentratuons detected in the
surface so1l sample from SB119003 were below their respective background concentrations.
Therefore, Phase 2 boring SB119003 delineates arsenic and cadmium concentrations detected in
the Law (1995) borings to the north-northwest of the OWS units.

8.8 Results from Phase 3 RFI Activities

IT collected surface and subsurface soil samples from three additional soil borings (SB 119004
through SB119006) during the Phase 3 RFI in November 2000 to confirm or delineate arsenic

and cadmium concentrations detected above background concentrations during the Law (1995)
investigation. Additonally, a groundwater sample was collected from monitoring well

WITCTAO32 to confirm the arsenic concentration detected in the Phase | groundwater sample.

The results from the Phase 3 soil samples at Building 1190 are included 1n Table 8-3 and the
Phase 3 groundwater results are included in Table 8-4 The Phase 3 analytical results are also
shown 1n Figure 8-1. The following sections discuss the analytical results from soil and

groundwater samples collected during the Phase 3 RFI activities.

8.8.1 Surface Soil
IT collected three surface soil samples for analysis of arsenic and cadmium during the Phase 3
RF1 1n November 2000. Boring location SB 119004 was sampled to confirm or replicate the

elevated arsenic and cadmium concentrations detected at Law boring 1190-SB03 so the SPLP

KN/Carswell/PIOWS/Final/P3-TXT/04/30/01(1003 AM
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analysis could be performed to determine the potential for the concentrations to leach into
groundwater. The two other borings (SB119105 and SB119106) were intended to delineate
arsenic and cadmium concentrations detected by Law (1995). The following subsections discuss

the arsenic and cadmium concentrations detected in surface soil at Building 1190.

Arsenic. Arsenic concentrations detected in the three surface soil samples collected duning
Phase 3 RFI at Building 1190 were below background (Table 8-3). Therefore, the arsenic
concentration detected in Law (1995) boring 1190-SB03 has been delineated to the east and
southwest of the OWS units. Additionally, because the arsenic concentration detected in Phase 3
surface soil sample from SB 119004 was below background, 1t appears that the arsenic detection

in 1190-SB03 was an extreme, but true, background concentration.

Cadmium. Cadmium concentrations detected in the three surface soil samples collected during
Phase 3 RFI at Building 1190 were below background (Table 8-3) Therefore, the cadmium
concentration detected in Law (1995) boring 1190-SB03 has been delineated to the east and
southwest of the OWS units  Additionally, because the cadmium concentration detected in the
Phase 3 surface soil sample from SB119004 was below background, 1t appears that the cadmium
detection from 1190-SB03 was an extreme, but true, background concentration. Furthermore,
considering that the cadmium concentrations detected by Law (1995) were consistently higher
than those detected by IT, and that IT has been unable to replicate the maximum cadmium
detections at many of the OWS sites, 1t is likely that the cadmium detections at former Law

boring 1190-SB01 are not the result of a release from the OWS units.

8.8.2 Subsurface Soil
The following subsections discuss the analytical results from subsurface soil samples collected
during the Phase 3 RFL

Arsenic. Arsenic was detected 1n the sample from 4 to 6 feet bgs at SB119004 at a
concentration (6.71 mg/kg) that is likely an extreme variation in the background concentration.
Arsenic concentrations detected 1n the subsurface samples at SB119005 and SB119006 were

below the background concentration.

Cadmium. Cadmium concentrations detected in the three subsurface soil samples collected
during Phase 3 RFI at Building 1190 were below background (Table 8-3) The fact that elevated

KN/ Carswell/P3OWS/Final/P3-TXT/04/30/01(10 03 AM
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cadmium concentrations were not detected in either the surface or subsurface soil samples from
SB119004 indicates that the cadmium detections from the Law (1995) investigation were likely

extreme, but true, background concentrations.

8.8.3 Groundwater

As shown in Table 8-4, the detected arsenic concentration (0.0122 mg/L) in the Phase 3
groundwater sample collected from WITCTAO32 exceeded background. However, considering
that arsenic concentration 1s below the MSC for arsenic (0.05 mg/L) and that soil samples
collected by HGL during the RFI at SWMU 51 and by IT during the Phase 2 and Phase 3 RFI did
not contain arsenic concentrations sigmficantly above background, the detected arsenic

concentration is likely due to natural levels of arsenic in groundwater.

8.9 Summary and Discussion

Law (1995) collected soil samples for analysis of VOCs and inorganics at three locations (1190-
SBOI through 1190-SB03) adjacent to the OWS at Building 1190 during their initial site
investigation in 1994. The analytical results from the Law investigation indicated that arsenic
and cadmium detections exceeded background and MSCs in surface soil samples IT collected
surface and subsurface soil samples from two locations (SB119001 and SB119002) for analysis
of SVOCs and pesticides/PCBs dunng the Phase 1 Sanitary Sewer System RFI in 1997 to
supplement the data collected by Law (1995). IT also installed and sampled monitoring well
WITCTAO32 as part of the Phase 1 RFI to determine 1f groundwater had been impacted at the

site.

HGL collected surface and subsurface so1l samples from two so1l borings (BHGLSWMUS5108
and BHGLSWMU5109) located adjacent to the OWS units during their RF1 at SWMU 51 in
1999. In April 2000, IT collected a surface soil sample from one soil boring (SB119003) as part
of the Phase 2 RFI in an attempt to delineate inorganic concentrations identified during the Law
investigation. IT collected surface and subsurface soil samples from three additional soil borings
(SB119004 through SB119006) during the Phase 3 RFI in November 2000 to confirm the
maximum concentrations of arsenic and cadmium detected by Law (1995) and to delineate
inorganic concentrations to basewide background levels. A groundwater sample was also
collected from WITCTAO35 during the Phase 3 RFI to confirm the arsenic concentration
detected above background during the Phase 1 RFL
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Figure 8-1 displays the analytical results exceeding background from the Law (1995)
investigation, the Phase | RFI, and the samples collected by HGL Additionally, Figure 8-1
displays the analytical results obtained from samples collected during Phase 2 and Phase 3 RFIs
to show that contaminant concentrations have been delineated to basewide background
concentrations. The following sections discuss the relevance of the parameters detected 1n

surface soil, subsurface so1l, and groundwater during investigations at the Building 1190 site

8.9.1 Surface Soil

No S$VOCs, pesticides, or PCBs were detected above background in the surface soil samples
collected by Law (1995) or HGL (2000). One VOC, methylene chloride, was detected in surface
soil during the Law 1nvestigation. However, the detected methylene chloride concentrations
were likely the result of laboratory contamination. Two inorgantics, arsenic and cadmium, were

detected at concentrations significantly above background 1n the samples collected by Law
(1995).

As shown in Figure 8-1, the elevated concentrations of arsenic and cadmium detected in surface
so1] samples collected by Law (1995) have been delineated to background concentrations by the
results from borings SB119003, SB119005, BHGLSWMUS5108, BHGLSWMUS5109, and
SB119006 Additionally, arsenic and cadmium concentrations were below background in the
surface so1l sample collected from SB 119004, that 1s adjacent to former Law boring 1190-SB03.
The lack of elevated arsenic and cadmium concentrations 1n the surface soil samples from

SB 119003 and the two HGL borings indicates that the elevated arsenic and cadmium

concentrations detected by Law (1995) were not indicative of a release from the OWS.

8.9.2 Subsurface Soil

No VOCs, SYOCs, or pesticides/PCBs were detected above background 1n the subsurface soil
samples collected by HGL (2000) or by IT during the Phase 1 RFI in 1997. Additionally, arsenic
and cadmium concentrations were at or below background in the three subsurface soil samples
collected during the Phase 3 RFI in November 2000.

8.9.3 Groundwater

One VOC, methylene chloride, was detected above its MQL in the groundwater sample from
WITCTAO32. However, the concentration was affected by contamination 1n the associated
method blank and was likely the result of laboratory contamination.
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Arsenic, iron, and manganese were detected at concentrations above background, but below
MSCs 1n the Phase 1 groundwater from WITCTAQO32. The iron and manganese concentrations
were 1ndicative of extreme, but true, background concentrations. Arsenic was also detected
above background in the Phase 3 RFI groundwater sample from WITCTAOQ32 at a concentration
(0.0122 mg/L) that exceeds background. Considering that no pattern of arsenic contamination
was identified in soil at the site, the detected arsenic concentrations identified in groundwater are

likely extreme, but true, background concentrations.

8.10 Conclusions

Considering that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics has been identified
above TNRCC MSCs in the so1l and groundwater samples collected 1n the vicinity of Building
1190, 1t 1s recommended that the site be presented for closure under RRS 2 of the TNRCC RRP
The site 1s recommended for closure under RRS 2 because the inorganic concentrations detected
1n surface and subsurface soil samples have been delineated to background. Although all of the
arsenic and cadmium concentrations detected above background/MSCs in former Law (19935)
boring 1190-SB03 were not confirmed, the fact that arsenic and cadmium were detected at
concentrations at or below background in all of the samples collected by IT and HGL indicates
that the elevated detections from the Law (1995) investigatton were extreme, but true,

background concentrations.

The absence of detected concentrations of compounds contained in the influent to the OWS (e.g.,
engine oil, fuel, antifreeze, etc.) 1n the soil and groundwater samples collected at the site
indicates any releases from the OWS have not significantly impacted the environment

Therefore, closure is recommended under RRS 2 for the OWS at Building 1190. Should this
recommendation be accepted, a letter stating that SWMU 52 (the OWS at Building 1190) was
carried out in accordance with TAC §335.555, and signed by an Air Force representative, will be
transmitted to the TNRCC, along with a metes and bounds description of SWMU 52. The metes
and bounds description will correspond to surveyed coordinates of the affected area shown in

Figure 8-1
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9.0 OWS Building 1191

The following sections provide a description of the OWS at Building 1191, a summary of the site
Characterization activities, a discussion of the site-specific geology and hydrology, discussions of
the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

9.1 Site Description

The OWS at Building 1191 (Vehicle Maintenance Shop) 1s located along Haile Road north of the
Flight Line Drainage Ditch (SD-10) and 1s designated SWMU No. 37 on the RCRA Hazardous
Waste Permit for NAS Fort Worth JRB (Figure 9-1). The primary OWS serving the Vehicle
Maintenance Shop 1s located immediately adjacent to the western wall beneath an asphalt area,
and the secondary OWS is located immediately adjacent to the southern wall of Building 1191.
The primary OWS 1s a 1,000-gallon capacity unit installed in 1982 and 1s operated by gravity
flow. The primary OWS unit consists of a main trench floor drain, underground conduits, and
the OWS. Reportedly, the conduits are also constructed of concrete. The building floor 1s paved
with concrete and slopes towards the drain. The trench is approximately 1 foot deep, 18 inches
wide, and 80 yards long. The OWS 1s a below-ground concrete box divided into two 500-gallon
chambers, one for separation and one for storing the skimmed oil. A pressure gauge sticking out
of the ground indicates the o1l level, and thus, the need for pumping 1t out (A. T. Kearney, 1989).
The secondary OWS unit has a capacity of 500 gallons and its date of installation 18 unknown.

The separator units receive wastewater contaminated with chemicals used in vehicle
maintenance. The contaminants include thinners and solvents, waste oil from gas and diesel
engines, fuel, and antifreeze. There has been no documented history of releases from this unit
and no evidence of a release was noted in the visual site inspection performed by A. T. Kearney
(1989) during the RFA The OWS at Buitlding 1191 was included in a pumping and steam
cleaning effort by D.D. and Beauty, a nonhazardous Liquid waste removal company, during Apnil
and May 1993,
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9.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1190
site is provided in Table 9-1. The analytical methods associated with each soil sample collected
at Building 1191 are also presented 1n Table 9-1. The locations of the soil borings are shown 1n
Figure 9-1. The following sections summarize the investigation activities that have been

performed to characterize environmental impacts relating to the OWS at Building 1191.

9.2.1 Inijtial Site Investigation — Law 1994

Law (1995) collected soil samples in 1994 from three soil borings along the perimeter of the
western OWS at Building 1191 (Figure 9-1). Soil borings 1191-SBOI, 1191-SB02, and 1191-
SBO03 were advanced to a depth of 5 feet bgs. No surface soil samples were collected. Three
subsurface soil samples were collected from 1 to 3, 2 to 4, and 3 to 5 feet in depth Samples were
analyzed for VOCs (EPA Method SW8240) and tnorganics (EPA Method SW6010). No
inspection of the southern OWS was performed (Law, 1995).

9.2.2 Phase 1 RFI Activities — IT Corporation 1997

IT collected soil samples during the Phase 1 Sanitary Sewer System RFLin 1997 (Table 9-1)
from two so1l borings (SB119101 and SB119102) adjacent to both the western and southern
OWSs at Building 1191 (Figure 9-1). Surface soil samples were collected from one to three feet
in depth. Subsurface soils were collected from the 2-foot interval directly above the water table
(3 to 5 feet). The soil samples collected at the western OWS (SB-119101) were analyzed for
SVOCs (EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080) to supplement so1l
data collected during the Law (1995) investigation. Samples collected at the OWS on the
southern side of Building 1191 (SB119102) were analyzed for VOCs, inorganics, SVOCs, and
pesticides/PCBs (IT, 1998).

Two monitoring wells were installed during Phase 1 of the Sanitary Sewer System RFI (Figure 9-
1); WITCTAO31 was located on the southern side of Building 1191 and WITCTAO030 was
located on the east side of Building 1191. WITCTAO30 did not yield groundwater and was
plugged and abandoned. Monitoring well WITCTAO031 was developed and sample MS 1586 was
collected and analyzed for VOCs, SVOCs, and inorganics (IT, 1998).
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9.2.3 Phase 2 RFI Activities — IT Corporation 2000

An additional soil sample was collected by IT during the Phase 2 RFI in April 2000 (Table 9-1).
Soil boring SB119105 was located west of the northern OWS (Figure 9-1). Sample BGO021 was
collected from three to five feet bgs and analyzed for arsenic and cadmium to delineate the extent
of these inorganics detected 1n former Law borings 1191-SB01, 1191-SB02, and 1191-SB03. An
additional groundwater sample was collected from WITCTAO3 1 during the Phase 2 RFI in May
2000 and analyzed for arsenic, barium, and manganese (EPA Method SW6010B) to confirm

concentrations detected during Phase |

9.2.4 Phase 3 RFI Activities — IT Corporation 2000

Additional sampling was performed by IT, during the Phase 3 RFI in November 2000 (Table 9-
1), to delineate arsenic and cadmium detections in the surface to 5-foot interval. Additionally,
confirmation soil samples were collected to confirm arsenic and cadmium concentrations that
exceeded background and MSCs during previous investigations. Samples were collected from
surface to four feet bgs at the three so1l borings (SB119106, SB119107, and SB119108) (Figure

9-1) because groundwater is typically encountered at 4 feet bgs in this area.

9.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 1191 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata, Soil colors ranged
from pale yellow to reddish-yellow from the surface to a depth of 6 feet. Four feet of fill
consisting of silty fine sand with gravel and wood debris was encountered 1n one soil boring by
Law. Other soils encountered in the soil borings (Appendix A) were slightly silty-fine to coarse
sands to a depth of about 6 feet to the top of the Walnut Formation. Petroleum vapors
(approximately 1 part per million [ppm]) were detected in the 3- to 5-foot depth range from one
soil boring by IT. Law (1995) reported similar petroleum vapor concentrations in the same soil

interval.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30
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feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with vanable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly
consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs 1n fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. Ground water was detected 1n each soil boring at an approximate depth of 3 to 5 feet
below the ground surface. Two monitoring wells were installed; WITCTAO31 was located on
the southern side of the building, while WITCTAO30 was located ori the eastern side to be
downgradient of the west wall OWS. WITCTAO030 did not yield groundwater and was plugged
and abandoned. WITCTAO31 was screened from 6.5 feet bgs to 1.5 feet bgs across the water
table. Refusal was encountered at a depth of 6 to 6.5 feet bgs. Groundwater flows to the south

and east toward Farmers Branch Creek and the Trimity River.

9.4 Results from Initial Site Investigation

Law (1995) collected soil samples in 1994 from three borings (1191-SB01 through 1191-SB03)
located on the north, west, and south sides of the northern OWS at Building 1191 (Figure 9-1).
Table 9-2 contains a summary of the analytes detected 1n the samples collected by Law (1995)
and compares the analytical results to basewide background concentrations and MSCs. Detected
analyte concentrations that exceed background concentrations are shown on Figure 9-1. The
following subsections present the analytical results from surface and subsurface soil samples that

were collected during the Law (1995) investigation at Building 1191.

9.4.1 Surface Soil
Law (1995) collected a surface soil sample from 1 to 3 feet bgs from soil boring 1190-SBO1
during the initial site tnvestigation for analysis of VOCs and inorganics. The results from this

surface soi1l sample are discussed in the following subsections.
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VOCs. Methylene chloride was detected at a concentration (0.017 mg/kg) sumular to the
methylene chloride concentrations detected in all of the soil samples collected by Law {1995)
during the 1nitial site investigation at Building 1190. Considering that the concentration is well
below the MSC (0.5 mg/kg) and that methylene chlonde is a common laboratory contaminant,

the detected concentration was likely the result of laboratory contamination.

Inorganics. Arsenic and calcium were the only inorganics that were detected above
background 1n the surface so1l sample from 1191-SB01. Calcium 1s a naturally occurring
essential nutrient and the detected concentration is likely a natural variation in the basewide
background concentration. Arsenic was detected at a concentration {13 mg/kg) that exceeded
both background and 1ts MSC.

9.4.2 Subsurface Soil

Three subsurface soil samples, and one field duplicate, were collected by Law (1995) at the OWS
located at the west wall of Building 1191 at depths of up to 5 feet using hollow-stem auger
drilling methods. The subsurface soil samples were analyzed for VOCs and norganics. The

following subsections discuss the analytical results from the subsurface soil samples collected by
Law (1995).

VOCs. Methylene chlonde was detected in all soil samples collected and ranged from 0.016 to
0.02 mg/kg. Considering that the methylene chloride concentrations were below the tabulated
MSC of 0.5 mg/kg and that methylene chloride is a common laboratory contaminant, the detected
concentrations were likely the result of laboratory contamination. No other VOCs were detected

in the subsurface soi! samples collected during the Law investigatton.

Inorganics. The detected concentrations of inorganics in the subsurface samples collected by
Law (1995) were all below background with the exception of arsenic, cadmium, calcium, copper,
and zinc (Table 9-2). Arsenic was detected above background and MSC (5 mg/kg) in all three
subsurface samples, and the field duplicate for 1191-SB02, at concentrations ranging from 6.6 to
14 mg/kg Cadmium was detected above background and MSC in all three subsurface samples at
concentrations ranging from 0.66 mg/kg to 2.7 mg/kg.

Calcium was detected above its background concentration (272,000 mg/kg) in three subsurface
samples at concentrations ranging from 350,000 to 370,000 mg/kg. Calcium 1s considered to be

KN/Carswell/P3OWS/Final/P3-TXT/04/30/01(10 03 AM
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an essential nutrient and the reported concentrations probably represent naturally occurring low
concentrations in the soil. Zinc was detected 1n one sample (1191-SB03) at a concentration (39
mg/kg) that is likely an extreme variation 1n the background concentration for zinc (31.3 mg/kg).
Copper was detected above background n two borings (1191-SB02 and 1191-SB03) at
concentrations (14 and 16 mg/kg, respectively) that are likely extreme variations n the

background concentration.

9.5 Results from Phase 1 RFI Activities

The following sections present the analytical results from surface so1l samples that were collected
by IT (1997) during the Phase | Sanitary Sewer System RFI at Building 1191. A discussion of
the groundwater analytical results collected from monitoring wells 1nstalled during the
investigation 1s also included The purpose of the Phase | RFI soil samples was to supplement
the analytical data for VOCs and inorganics that were collected by Law (1995) during the 1nitial
site investigation near the OWS at the western edge of Building 1191. Addiuonally, soil samples
were collected adjacent to the OWS at the south edge of Building 1191 to determine whether
VOCs, SVOCs, pesticides/PCBs, and inorganics have been released from the OWS unit Table
9-3 contains a summary of the analytes detected in the Phase | RFI so1l samples collected by IT
and Table 9-4 contains a summary of the analytes detected 1n the Phase 1 RFI groundwater
samples. Analytical detection summary tables for the soil and groundwater samples collected at
Building 1191 are shown in Tables B-10 and B-11, respectively.

9.5.1 Surface Soil

Surface soil samples were collected from two locations, SB119101 and SB119102, adjacent to
the OWS at the western edge of Building 1191. These surface soil samples were analyzed for
SVOCs and pesticides/PCBs to supplement soil data collected by Law at the western OWS.
Surface soil samples were also collected from two boring locations (SB119103 and SB119104)
adjacent to the OWS on the southern side of Building 1191. These samples were analyzed for
VOCGs, inorganics, SVOCs, and pesticides/PCBs because environmental impacts relating to the
OWS were not investigated during the initial site investigation by Law (1995). The following

subsections discuss the analytical results from these surface soil samples.

KN/Carswell/P30WS/Final/P3-TXT/04/30/01(10 03 AM
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VOCs. Toluene and methylene chloride were the only VOCs detected above their respective
MSCs 1n the surface so1l samples collected near the OWS at the southern edge of Building 1191.
Toluene was detected 1n the surface soil sample from SB119404 at a concentration (0.0011
mg/kg) above its MQL but well below the established MSC of 100 mg/kg. Considering that the
RFI soil samples were collected with sample liners constructed of PET, which contains toluene,
and the fact that toluene was detected in the majority of the equipment blanks collected using
these sample liners, it is likely the detected toluene concentration was the result of cross

contamination from the sample liner.

Methylene chlonide was detected in the surface soil sample collected from SB119103 at a
concentration (0.002 B mg/kg) that was affected by the presence of the compound in the
associated method blank. Therefore, considering that the concentration 1s well below the MSC
for methylene chlonde (0.5 mg/kg), the detection was probably the result of laboratory

contamination.

SVOCs. The majonty of SVOC detections from surface so1l samples were TICs that were
qualified at esimated concentrations below PQLs {Table B-10). These SVOCs include
unidentified hydrocarbon compounds. Although no detection limits were established for these
compounds in the laboratory analysis, the values are below the PQL range (0.660 mg/kg to 3.30
mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). Therefore, the detected
concentrations of the TIC compounds identified by the SVOC analyses are below the background
concentrations for organics, as defined by the TNRCC RRP.

All other SVOCs detected 1n the surface soil samples at borings SB119101 through SB119104

were below the respective MQLs.

Pesticides/PCBs. No pesticide/PCBs were detected above MQLs in the surface soils sampled
during the Phase 1 RFI at the Building 1191 site.

Inorganics. The results for the surface soil samples indicated that silver and calcium were the
only inorganic constituents detected above background concentrations (IT, 1997). Silver was
detected above background 1n the surface soil samples from SB119103 and SB119104 at
concentrations of 0.56 B and 2 B mg/kg, respectively. These concentrations of silver are well

below the MSC of 51 mg/kg However, there 15 reason to believe that the low-level silver

KN/CarswelVP3IOWS/Final/P3-TXT/04/30/C1(10 03 AM
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detections 1n the TT study are due to matrix interferences. These matrix interferences may not have
manifested themselves in the background study data, which used the GFAA method (EPA Method
SW7761) in determuning the background concentrations, because certain site-specific matnx effects
can affect ICP results (1.e., SW6010B) without affecting GFAA results, due to differences in the
analytical principles underlying each method. Additional discussion of silver concentrations
detected during the RFI was addressed in Chapter 3.0 of thus RFI report.

9.5.2 Subsurface Soil

IT collected subsurface soil samples from the two borings (SB119101 and SB119102) located
adjacent to the OWS at the western end of Building 1191. These so1l samples were submutted for
SVOC analysis and pesticides/PCBs to supplement the Law (1995) data. A subsurface soil
sample was collected from 3 to 5 feet bgs at boring SB119104, adjacent to the OWS on the
southern side of Building 1191 for VOCs, inorganics, SVOCs, and pesticides/PCBs analyses
(EPA Method SW8080) because environmental impacts relating to the OWS were not
mvestigated during the initial site investigation. The following subsections discuss the analytical
results from the subsurface soil samples collected during the Phase | RFI at the Building 1191

site.

VOCs. All VOCs detected in the subsurface soil sample from SB119104 were below PQLs with
the exception of toluene (0.035 mg/kg) The concentration of toluene was well below the
established MSC (100 mg/kg) for subsurface soil, and was likely introduced into the sample from
the sample liner, which was constructed of PET.

SVOCs. SVOCs were below quantitation and reporting limits in the subsurface soils sampled at
the western OWS. At the southern OWS, the tentatively 1dentified compound 1,1,2,2-
tetrachloroethane was detected at 0.18 mg/kg, and one unidentified oxygenated hydrocarbon was
detected at 0.37 J mg/kg. No MQLs or MSCs are available for these compounds, but the
detected concentrations are below the PQL range (0.66 to 3.3 mg/kg) provided in SW846
Method 8270 (EPA, 1997). Therefore, these concentrattons are below the background
concentrations for organics, as defined by the TNRCC RRP.

Pesticides/PCBs. Pesticides/PCBs were not detected above MQLs 1n subsurface soil samples

from the Building 1191 site. Dieldrin, alpha-chlordane, and gamma-chlordane were detected at

KN/Carswell/PI0OWS/Final/P3-TXT/04/30/01(10 03 AM
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estimated concentrations below their respective MQLs in the subsurface sample from SB119104
(Table 9-3).

Inorganics. All inorganic compounds detected in the subsurface soil sample from SB119104

were below background concentrations.

9.5.3 Groundwater

A groundwater sample was collected from monitoring well WITCTAO31, located by the OWS at
the south wall of Building 1191, and analyzed for VOCs, SVOCs, and inorganics. The following
subsections discuss the analytical results for this groundwater sample.

VOCs. cis-1,2-DCE and vinyl chloride were detected in the groundwater sample from
WITCTAO31. Vinyl chloride was detected above its MQL and MSC at a concentration of
0.0022 mg/L. cis-1,2-Dichloroethane was detected at 0.00069 mg/L and is qualified as a
estimated concentration below s MQL Because the extent of the AFP-4 TCE groundwater
plume includes the area of Building 1191 and the contaminants from this plume are managed
under the AFP-4 Superfund Cleanup Program, the results for TCE and its breakdown products,
such as c1s-1,2-DCE and vinyl chloride, are not considered as related to the OWS at Building
1191. No other VOCs, SVOCs, or pesticides/PCBs were detected above MQLs in groundwater
at this site.

Inorganics. Inorganic constituents detected in the groundwater sample from monitoring well
WITCTAO31 included arsenic, barium, calcium, iron, magnesium, manganese, molybdenum,
potassium, sodium, and zinc (Table 9-4). All detections were below the background with the
exception of arsenic, barium, iron, and manganese. Arsenic was detected at a concentration
(0.0517 mg/L) that also exceeded 1ts MSC (0.05 mg/L). The barium and manganese
concentrations were below their respective MSCs and considering that these constituents were
not 1dentified in soil samples collected near the OWS units, the detections were likely extreme

variations in their respecuve background concentrations.

9.6 Results from Phase 2 Activities
IT collected soil samples from one boring (SB119105) during the Phase 2 RFI 1n April 2000 to
delineate arsenic or cadmium concentrations detected during the Law (1995) investigation.

Additionally, a groundwater sample was collected from WITCTAO31 to confirm the arsenic,

KN/CarswelVP3OWS/Final/P3-TXT/04/30/01(10 03 AM
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barium, and manganese concentrations detected in the Phase 1 RFI groundwater sample. Tables
9-3 and 9-4 1nclude the analytical results from the Phase 2 soil and groundwater samples,
respectively. A summary of Phase 2 RFI SPLP results are shown in Table 9-5. Figure 9-1 shows
the locations of the Phase 2 RFI samples. The following sections present the results of soil and

groundwater samples collected during the Phase 2 RFI at Building 1191.

9.6.1 Soil

IT collected a subsurface soil sample from 3 to 5 feet bgs from SB119105 during the Phase 2 RFI
in April 2000 to delineate arsenic and cadmium concentrations detected during the Law (1995)
investigation. As shown in Table 9-3 and Figure 9-1, arsenic and cadmium detections were
below their respective background concentrations. Therefore, the elevated arsenic and cadmium
detections from the Law (1995) samples (1191-SB01 through 1191-SB03) located at the western
end of Building 1191 have been delineated to the west.

9.6.2 Groundwater

A groundwater sample was also collected from WITCTAO031 during the Phase 2 RFI to confirm
arsenic, barium, and manganese concentrations that were detected above background and MSCs
during the Phase 1 RFI. Additionally, four new monitoring wells (WITCTAOQ45 through
WITCTAO048) were installed to characterize the extent of arsenic, cadmium, and manganese

concentrations in groundwater at the Building 1191 site.

As shown in Table 9-4 and Figure 9-1, the arsenic concentration detected 1n the Phase 2
groundwater sample (0.0018 mg/L) was below the background concentration for arsenic.
Therefore, the arsenic concentration detected at WITCTAO31 during the Phase 1 RFI appears to
have been aﬁ extreme, but true, background concentration and not indicative of a release from the
OWS at Building 1191. Barium and manganese concentrations detected in the Phase 2
groundwater sample from WITCTAO31 were above their respective background concentrations,
but well below MSCs.

The detected concentrations 1dentified in groundwater samples from the four new monitoring
wells were all above the background concentrations for arsenic, barium, and manganese.

However, all of the detected concentrations were below the respective MSCs.
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Considering that these inorganics were not detected at elevated concentrations in soil samples,
the detected concentrations of arsenic, barium, and manganese are likely extreme variations 1n

their respective background concentrations.

8.7 Results from Phase 3 RF! Activities

IT collected soil samples from O to 4 feet bgs at three soil borings (SB119106 through
SB119108) to confirm or delineate arsenic and cadmium concentrations detected above
background during the Law (1995) investigation. The samples collected from borings SB119106
and SB119107 were intended to delineate the elevated arsenic and cadmium concentrations to the
north and south of the OWS unit, respectively. The sample from SB119108 was intended to
confirm the inorganic detections at former Law (1995) boring 1191-SBO1. SPLP analysis was
planned for arsenic or cadmium concentration detected above MSCs in the Phase 3 samples to

determine the potential of the concentrations to leach into groundwater.

The results from the Phase 3 soil samples at Building 1191 are shown in Table 9-3. The Phase 3
analytical results are also shown in Figure 9-1. The following subsections present the Phase 3

RFI sample results for arsenic and cadmium.

Arsenic. Arsenic was detected below 1ts background concentration 1n each of the three soil
samples collected during the Phase 3 RFL. Therefore, the arsenic concentrations detected in the
Law (1995) borings are delineated to the north and south of the northern OWS by the results
from Phase 3 borings SB119106 and SB119107. No SPLP analyses were performed because the
arsenic concentrations identified in the sample from boring SB119108 were below background.
The results from boring SB119108 indicate that the arsenic results from the Law (1995) samples

were likely extreme variations in the background concentration for arsenic.

Cadmium. Cadmium was detected below background in each of the three so1l samples
collected during the Phase 3 RFI. Therefore, the cadmium concentrations detected in the Law
(1995) borings are delineated to the north and south of the northern OWS by the results from
Phase 3 borings SB119106 and SB119107. No SPLP analyses were performed because the
cadmium concentrations identified in the sample from boring SB119108 were below
background The results from boring SB 119108 indicate that the cadmium results from the Law

(1995) samples were likely extreme vanations in the background concentration for cadmium.
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9.8 Summary and Discussion

Law (1995) collected soil samples for analysis of VOCs and inorganics at three locations (1191~
SBOI through 1191-SB03) adjacent to the northern OWS at Building 1191 during their 1nitial site
investigation 1n 1994. The analytical results from the Law investigation indicated that arsenic
and cadmium concentrations exceeded the basewide background concentrations and MSCs in
so1l samples between O and 5 feet bgs. IT collected surface and subsurface soil samples from two
locations (SB119101 and SB119102) adjacent to the northern OWS for analysis of SVOCs and
pesticides/PCBs during the Phase | Sanitary Sewer System RFI 1n 1997 to supplement the data
collected by Law (1995). IT also collected sotl samples from two borings (SB119103 and
SB119104) located adjacent to the southern OWS at Building 1191 for analysis of VOCs,
SVOCs, pesticides/PCBs, and inorganics because the southern OWS had not been characienzed
dunng the Law (1995) investigation IT also installed and sampled monitoring well
WITCTAO31 during the Phase | RFI to determine 1f groundwater had been impacted at the site.

In Apnil 2000, IT collected a subsurface soil sample from one so1l boring (SB119105) during the
Phase 2 RFI in an attempt to delineate morganic concentrations identified during the Law
investigation. Four additional monitoring wells (WITCTAO45 through WITCTAO048) were also
installed and sampled during the Phase 2 RFI to delineate the arsenic, barium, and manganese
concentrations detected above background during the Phase 1 RFI. Finally, IT collected soll
samples from three additional soil borings (SB119106 through SB119108) during the Phase 3
RFI in November 2000 to confirm the maximum concentrations of arsenic and cadmium detected

by Law (1995) and to delineate inorganic concentrations to basewide background levels.

The following sections discuss the relevance of the parameters detected in surface soil,

subsurface soil, and groundwater during investigations at the Building 1191 site.

9.8.1 Surface Soil

No SVOCs, pesticides, or PCBs were detected above background in the surface soil samples
collected by Law (1995) or IT (2000). One VOC, methylene chloride, was detected above MQLs
in surface soil during the Law investigation. However, the detected methylene chloride
concentrations were well below the MSC and were likely the result of laboratory contamination.
Silver was detected above background in the two surface so1l samples collected by IT near the
southern OWS. However, the silver concentrations were estimated (i.e., B-flagged) and matrix

interferences may have affected these results.
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Arsenic was detected at concentrations significantly above background 1n the samples collected
by Law (1995). As shown 1n Figure 9-1, the elevated concentrations of arsenic detected in
surface soil samples collected by Law (1995) have been delineated to background by the results
from Phase 3 RFI borings SB119105 through SB119107.

9.8.2 Subsurface Soil

No SVOC:s or pesticides/PCBs were detected above background in the subsurface soil samples
collected near the OWS units at Building 1191. Two VOCs, methylene chloride and toluene,
were detected above MQLs 1n subsurface samples but the results were not likely the result of
releases from the OWS units. Methylene chloride detections were likely the resuit of laboratory
contamination, and toluene detections were likely the result of cross-contamination from the

sample liner, which was made of PET.

Arsenic and cadmium were detected in the subsurface samples collected by Law (1995) at
concentrations that exceeded both background and MSCs. As shown in Figure 9-1, the elevated
concentrations of arsenic and cadmium detected 1n the subsurface soil sampies collected by Law
(1995} have been delineated to background by the results from borings SB119105 through
SB119107. Furthermore, because arsenic and cadmium concentrations could not be replicated
near former Law boring 1191-SBO01, 1t appears that the arsenic and cadmium detections from the

Law 1nvestigation were likely extreme, but true, background concentrations

9.8.3 Groundwater

cis-1,2-DCE and vinyl chloride were detected in the Phase 1 RFI groundwater sample from
WITCTAO31 However, because the extent of the AFP-4 TCE groundwater plume includes the
area of Building 1191 and the contaminants from this pfume are managed under the AFP-4
Superfund Cleanup Program, the results for TCE and its breakdown products, such as cis-1,2-
DCE and vinyl chloride, are not considered as related to the OWS at Building 1191. No other
VOCs, SVOCs, or pesticides/PCBs were detected above MQLs in groundwaler at this site.

Four inorganics (arsenic, barium, iron, and manganese) were detected above their respective
background concentrations in the Phase 1 groundwater sample from WITCTAOQ31. The arsenic
concentration also exceeded 1its MSC. However, the arsenic concentration was below

background in the Phase 2 sample from WITCTAO031. Arsenic was detected above background
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in the four monitoring wells (WITCTAO045 through WIFCTAO48), but the detected
concentrations were below the MSC for arsenic. Barium and manganese were detected above

background, but below MSCs n all five wells sampled during the Phase 2 RFL

Because no pattern of elevated concentrations for arsenic, barium, and manganese were 1dentified
1n soil, and because the detections are below MSCs, it appears that the detected 1norganics in

groundwater at the Building 1191 site are likely extreme variations in natural background levels.

9.9 Conclusions

Considering that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics above TNRCC
MSCs has been identified in the soil and groundwater samples collected in the vicinity of
Bulding 1191, it 1s recommended that the site be presented for closure under RRS 2 of the
TNRCC RRP. The site is recommended for closure under RRS 2 because the inorganic
concentrations detected 1n surface and subsurface soil samples have been delineated to
background. Although the arsenic and cadmium concentrations detected 1n former Law (1995)
borings were not confirmed, the fact that arsenic and cadmium were detected at concentrations at
or below background 1n all of the samples collected by IT during the RFI activities in the vicinity
of Building 1191 indicates that the elevated concentrations of these norganics detected by Law

(1995) are consistently higher than the results obtained by IT.

The absence of compounds contained in the influent to the OWS (e.g., thinners and solvents,
waste oil, fuel, and antifreeze) in the soil and groundwater samples collected at the site indicates
any releases from the OWS have not significantly impacted the environment. Therefore, closure
1s recommended under RRS 2 for the OWS at Building 1191. Should this recommendation be
accepted, a letter staung that closure of SWMU 37 (the OWS at Building 1191) was carried out
in accordance with TAC §335.555, and signed by an Aur Force representative, will be transmitted
to the TNRCC, along with a metes and bounds descniption of SWMU 37. The metes and bounds

description will correspond to surveyed coordinates of the affected area shown in Figure 9-1.
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10.0 OWS Building 1194

The following sections provide a description of the OWS at Building 1194, a summary of the site
characterization activities, a discussion of the site-specific geology and hydrology, discussions of
the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

10.1 Site Description

The OWS at Building 1194 1s located at the intersection of Haile Drive and Jennings Drive
(Figure 10-1) and 1s designated SWMU No. 35 on the RCRA Hazardous Waste Permit for NAS
Fort Worth JRB. The system was installed in 1983 and consists of a main trench floor drain,
underground conduits, and the OWS. The floor in the building is paved with concrete and slopes
towards the drain. The trench is approximately 1 foot deep, 18 inches wide, and 30 feet long.
Reportedly, the underground conduits are also constructed of concrete (A. T. Kearney, 1989).
The OWS is located immedaately adjacent to the south side of Building 1194 and the area is
paved with 8-inch thick reinforced concrete. The OWS has a 3,500-gallon capacity and 1s
operated by gravity flow. The separator unit was 1nstalled to receive waste liquids, including
diesel fuel, JP-4, and other petroleum-related compounds from Building 1194 (Law, 1995). Itis
comprised of two main units, one for separation (2,000-gallon capacity) and one for storing the
skimmed oil (1,500 gallons). A pressure gauge sticking out of the ground indicates the oil level
in the holding tank and thus the need for pumping it out. The effluent from the OWS 18
discharged into the sanitary sewer (Law, 1995).

The OWS at Building 1194 was included in a pumping and steam cleaning effort by D.D. and
Beauty, a nonhazardous liquid waste removal company, during April and May 1993 (CB, 1994).
In 1993, Law (1995) performed a visual inspection of the OWS unit, interviewed Base personnel
and reviewed mamntenance records, and determined that the OWS was intact and required no

replacement or repair
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10.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1190
site is provided in Table 10-1. The analytical methods associated with each soil sample collected
at Building 1194 are aiso presented in Table 10-1. The locations of the soil borings are shown 1n
Figure 10-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1194.

10.2.1 Initial Site Investigation — Law 1994

Law (1995) collected so1l samples from three soil borings (1194-SBO1 through 1194-SB03) on
the east, south, and west sides of the OWS at Building 1194 1n 1994 (Figure 10-1). Soil borings
1194-SBO1 through 1194-SB03 were collected and sampled at surface and subsurface depths and
analyzed for VOCs (EPA Method 8240) and inorganics (EPA Method 6010). The depth of the
so1l borings ranged from 5 feet bgs in 1194-SB02 to 9 feet bgs 1n 1194-SBO1 (Law, 1995). A
summary of all soil sampling and analysis performed at the Building 1194 site 1s provided 1n
Table 10-1.

10.2.2 Phase 1 RFI Activities — IT Corporation 1997

IT collected soi1l samples during the Phase 1 Samtary Sewer System RFI 1n March 1997 (Table
10-1) from borings SB 119401 and SB119402, located adjacent to the OWS at Building 1194
(Figure 10-1). Surface soil sample MS1146 and subsurface soil sample MS1147 were collected
from boring SB119401. Surface soil sample MS1146 and subsurface soil sample MS1147 were
collected from boring SB119402. Subsurface soil sample MS1147 was collected from the 2-foot
interval directly above the water table (11 to 13 feet bgs) 1n soil boring SB119401. Soil boring
SB119402 was advanced from surface to 9 feet bgs and sample MS1146 collected from 4 to 6
feet bgs above a perched water zone. Soil samples were analyzed for SVOCs (EPA Method
$W8270) and pesticides/PCBs (EPA Method 8080) to supplement analyses performed by Law
(IT, 1998).

Two monitoring wells, labeled MW-36 and MW-37 and of unknown construction date or
specifics, are located in the vicinity of the OWS at Building 1194. These shallow monitoring
wells were installed previously for the waste o1l underground storage tank comphiance program
and do not yield sufficient quantities of groundwater for sample collection. The depth to
groundwater was 4.3 feet below the top of casing in monitoring well MW-37. The wells were

pumped dry and did not recharge sufficiently to allow groundwater sample collection (IT, 1998).
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Monitoring well WITCTAO029 was drilled to a depth of 13 feet by IT on the east side of the OWS
at Building 1194 (Figure 10-1). The area 1s located on a bedrock high and the monitoring well
boring did not encounter sufficient aquifer materials or yield groundwater to allow completion of
the well. The boring was plugged with bentonite grout, abandoned, and capped with concrete.
Monitoring well WITCTAO027, located about 180 feet to the northeast of the QWS at Building
1194 at the intersection of Depot Avenue and Desert Storm Road, was installed 1n April 1997
where it was located at the intersection of two major Sanitary Sewer System segments Well
WITCTAO027 was completed to a total depth of 23 feet bgs, with a screen interval in sand and
gravel from 8 to 23 feet in depth. Sample MS1551 from WITCTAO27 was collected and
analyzed for VOCs, SVOCs, and 1norganics. The existing monitoring well BGSMWOI, located
about 180 feet to the east-southeast of the OWS at Building 1194, was also sampled (sample
number MS1528) for the same constituents as WITCTA027 (IT, 1998).

10.2.3 Phase 2 RFI Activities — IT Corporation 2000

Additional so1l sampling was performed by IT during the Phase 2 RFI in June 1999 (Table 10-1).
Sotl borings were located southeast (SB119405), south (SB119406), and northwest (SB119407)
of the OWS at Building 1194 (Figure 10-1). Samples BG0022 and BG0023 were collected from
SB119403 from surface to 2 feet bgs and 4 to 5 feet bgs, respectively. Sample BG0024 was
collected from 4 to 5 feet in depth from SB119403. These samples were analyzed for cadmium
to delineate concentrations detected in Law borings 1194-SB01, 1194-SB02, and 1194-SB03.
Sample BG0024 (SB119403) was also analyzed for arsenic.

10.2.4 Phase 3 RFl Activities - IT Corporation 2000

Additional sampling was performed by IT, during the Phase 3 RFI in November 2000 (Table 10-
1), to delineate cadmium and benzene concentrations in surface and subsurface soils.
Additionally, confirmation soil samples were collected to confirm cadmium and benzene
concentrations that exceeded background and/or MSCs during the Law (1995) investigation. The
sotl samples were collected from O to 5 feet and 5 to 10 feet bgs intervals from SB119405,
SB119406, and SB119407 (Figure 10-1) because groundwater is typically encountered at 9 feet
bgs in this area. Samples were collected from 3 to 5 and 7 to 9 feet bgs from SB 119405 and
analyzed for cadmium. Samples were collected from 1 to 5 feet and 7 to 9 feet bgs from
SB119406 and analyzed for cadmium. The sample collected from 1 to 5 feet from SB119406
was also analyzed for benzene. Samples were collected from 3 to 5 feet and 5 to 7 feet bgs at
SB119407 and analyzed for cadmium.
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233



629 234

NAS Fort Worth JRB, Texas
Final OWS RFI Report
Section No . 140

Date Apnl 2001

Page No . 6 0f 28

10.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at the Building 1194 site.

Geology. Quaternary alluvium 1s found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil borings
SB119401/02 at Building 1194 (Appendix A) indicated very dark brown, yellowish-brown, stiff
silty clay and sandy silt from the surface to 9 feet bgs. From 9 to 14 feet bgs, the soil changed to
a well-graded, fine- to medium-grained, loose, olive-yellow to light-gray or white, partially
cemented caliche. A hydrocarbon or petroleumn odor was detected at 7 to 9 feet deep 1n both

samples, with vapor concentrations in this strata ranging from 5 to 30 ppm.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. -Unconformably underlying the Walnut Formation is the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-gramned white quartz, is well-sorted, poorly con-
solidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,
averaging 160 feet 1n Tarrant County {Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. Soil boring SB119402 on the south side of Building 1194 (Figure 10-1) encountered
a shallow perched water table at 6 feet bgs. Groundwater was not encountered 1n so1l boring
SB119401. An attempt to install monitoring well WITCTAO29 adjacent to the OWS at Building
1194 by overdrilling soil boring SB119401 was unsuccessful due to a lack of adequate aquifer
materials in the native sotls encountered in the boring Groundwater detected in monitoring
wells MW-37 and MW-38 was not of sufficient quantity to allow sampling of these wells. The
OWS at Building 1194 15 located on a shallow bedrock high where water-bearing sands and
gravels were not deposited. Monitoring wells WITCTA027 and BGSMWO1 located to the east
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of the OWS were sampled to assess groundwater downgradient of the OWS. Monitoring wells
WITCTAO027 and BGSMWOI, located about 180 feet to the east of the OWS at Building 1194,
were installed to depths of 22 and 23 feet bgs, indicating significant changes 1n the alluvium
aquifer and its heterogeneous nature over relatively short distances. Groundwater flow in the

area 1s to the east toward the Trinity River.

10.4 Results from Initial Site Investigation

Law (1995) collected soil samples in 1994 from three borings (1194-SB0! through 1194-SB03)
located on the east, west, and south sides of the OWS at Building 1194 (Figure 10-1). Table 10-
2 contains a summary of the analytes detected 1n the samples collected by Law (1995) and
compares the analytical detections to basewide background concentrations and MSCs Detected
analyte concentrations that exceed background are shown on Figure 10-1. The following
sections present the results from surface and subsurface soil samples that were collected by Law

{1995) during the 1nitial site investigation at the Building 1194 site.

10.4.1 Surface Soil

One surface soil sample was collected by Law from one to three feet bgs at 1194-SB02 for
analysis of inorgamcs and VOCs The results from this surface soil sample are discussed in the
following subsections.

VOCs. The VOCs detected 1n the surface soil sample from 1194-SB02 included acetone,
benzene, and methylene chloride (Table 10-2). Acetone and methylene chloride were detected at
low concentrations and are considered to be cornmon laboratory contaminants. Both were
detected at concentrations well below the established MSCs of 1,020 /kg and 0.5 mg/kg,

respectively. The detected benzene concentration of 0.0016 mg/kg is well below the established
MSC of 0.5 mg/kg.

Inorganics. As shown in Table 10-2, the following 18 inorganic compounds were detected in
the surface soil sample from [194-SB02: aluminum, arsenic, barium, beryllium, cadmium,
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium,
sodium, vanadium, and zinc. Of these inorganics, cadmium and copper were detected above

background. Cadmium was detected at a concentration (2.4 mg/kg) above its MSC.

KN/Carswell/P30WS/Final/P3-TXT/04/30/01(10 03 AM



629 236

~ Pid {8 ZOETRRIE] METUL-DLIGLASNIR LA FSMOE SHAMEIE N

¥N WaUIny |eRUessg 7% 0zZvZ o0k 1 WNISINOYI & I3 PEISZIF Qasior6LlL +08S PELE
¥N 51 s8A 2921 £e ava 8 I +HSTIY gastorel 1085 P61
¥N WBUINN jEnuEss] 535 6P Hr 0174 NOHI [} i LChTA agsioreil 0ES vBI b
¥N O£} 8, ZLE} v i H3ddoo 6 I3 LA aasiorest 1ES ¥ L
YN g 35 L) '3 4 1Ivacd 6 £ LA agsiorsi L 108Sv6lt
¥N [} sap [S3:]8 0g AWLOL "WNIWOHHD 6 ¢ FEISEIF qagsIoree L 10gS-+6 11
YN JuaLRAN [BNLRSST LL 000242 Hr 00029 RNIDIVYD ] £ YEISZH agsiorse 10gs vbtl
oN 50 oN 650 ¥ WNINQYD L] L FEISTIF aESIOYEL | 10954641
vN *0 5BA Eh iy} Fin WNNAN38 [ I RS2 qgs10864 1 109S #6LL
¥N 002 s8p L RZ1 . wnye 6 L vEISTIE OS10k6HL 1085 PEtL
¥N g L1 12 ] et it DINISHY [ L YEISTH Q85100611 108564}
N 00001 s8) 08202 009L WNNIANTY L] L ve/9 LI Qas1oe6l L 1085 #5141
8 4] oN T elao JCHOTHI INITAHLIW 5 L PEISTIY aasiorsl L 108S #81)
s34 50 oN LoD 100 1160 & IN3ZNIR [ L ¥EISTIY aasioesL 106S rBL)
say 0003 oN L0 too 1Hao ANO LTV 6 L PEISTIF aasioest ) 108S F6 1L
¥N 00iE $84 £1E 2 oNIZ g £ PRISZI BES1OPE} ¢ 108S ¥6 1}
N Zt SaA v e gLz WILOYNYA 5 £ YBISEY 851076 1085-¥55 1
¥N jusLiny (enuess3 $94 00255 [ Wniaos - € vBISZIY SgEL0PELL 10854611
¥N uBLINN jeQURSET S9A L 046 WNISSYLOd 5 € PBISTIY EgSI0P6LL 108s+61 1
¥N 002 LS 8L 6l L] 3NN S E roISTIY BISIOPELL 108S #5611
s oorl eN L1t 0LE SSINVONYW s £ PRISTIF S9SHIVELL LOES ¥611
YN uaLin [BRUSSS] 94 0ZpZ agkl WrAISINSYW 1 £ rers Ly aa<iovELL {085 ¥61t
YN 51 sa) 99 &t oLt aval S t ¥estie g4siorsL 1085-¥61t
YN UBLINN [BRURES] s34 69zl Hr 00oGE NON! g £ rorsZip 2g510r61 4 LOAS-¥ELY
YN ot} £8A ZLEL LE:] HIddDD [ £ reISTIY QESLCH6I L H0ES-¥61L
¥N 0ig sap 619 9t 1vaos S £ PRISTIY 98SI0¥6I L 10859611
wN oL S9A [13:18 aZl WLOL WAIWONHD § £ VBISZIF BASI0¥EHE 108S ¥61%
YN JUAUINN jenuass3 LT Q00ZLZ Hr 0000} WNIDIVD b ) reISTH H8510#6L 1 LIS ¥6L1
oN 50 oN 650 Le WAINCYD 5 £ BISTIY QESIovELL 1095611
¥N *0 524 [N} 80 WNINAY38 4 £ FRISZIP 20510864 1 HaS ¥64)
v¥N ooz 52 1 BZ1 [+ RNIYYs § £ FEISTIF 88510v6L | 1088 P& 1)
¥N 5 LLFN 239 R4 DINISHY b £ veISTIY aas10r6i L08S ¥51)
YN 00001 s3p 0920Z 0026 WNNIWATY s 4 ¥6/GZ 8951086} ¢ MBS #6511
s34 50 oN gIco JQOTHD INITAHLIW 5 4 resset BES10¥61E 10BS-P61 |
S2A 54 aN 11860 ELCOQ L4000 INIZINIE b £ rISZTiY g98S1arel LOBSFE L
52 0001 an 1100 1200 110 0 INOLIDY H 3 Ye/SZIY g8SI0v6! | LOES-PEL L
L08S-¥6L1 UONE30T - 1108 23eUNnsans - viLL Buiplng
LT Sy 1opun (BBus) L1 S¥Y Jepun (ByBu) spEnp  (Bybw)  (OWBW) (sBq ) {s8qu) eeq
ainso|) poddng 2SI DOUNL ainsol) woddng VTOW 10N Lioreloqe nsa M 13j8Wesed d da d oN s|dwes uopesa
unsay seoq 13 1nsay seog punoJByoeg ojeloqe  nsay Bupuodey dag puz pdag ueig sdwes

sexa] ‘gur YyHom o4 SYN
{(5661) leJuawuoiAug meT - v61L Buippng SMO
SOSIN pue punolByoeg o) paledwos) suonelaq |eankieuy |1os 661 Jo Lewwng

87108 oN aded

1007 judy s1Q

O O— DZ uonasyg

voday {5 SAO [Bulg
SEXIL | M, WO4 SYN

<0} gjqel



629 2137

Wd I LAQELPIEIRG M V7 G11AL/53198 LIRUSMOEAMIMLIRD/NY

¥N auinp jenuassy ELTY ozZel ooLL WNISTNOYN [ € YE/SZiV BASIOFE) Z095-¥6t
¥N 5l S3h osZ1 4] aval 5 € PBICZIY BHSIOPSL) Zuas piil
N ANy (enuas s3 59A BovLi HF 000€1 NOdl 5 € YBISTIF BYSZOvS L Zods-pLi
¥N ogl s3) ZLEL 0s H33d0D 5 € ¥o/STir BaSZ0KSLL Z6d9s #6Ll
WN (L] LLIN 8] arv 11va0D 5 € PeISTF BHSZOPS 1Y z68s¥hLl
N oL S84 IE 9L 86 WLOL WNIWONHD g € veISTIY Baszor6Ll w0as-+hit
wh uaLANp |eRuassy £3) OO0ZLZ Hr 000EE WNIDTYD S € PEISZIV HASZOPSLL Z0as vbit
oN 50 oN 650 ¥e WIWaYD < £ FeSTIY BESZOrGL1 085 vELi
YN PO LAY B o WNMAY38 4 £ eISTIY a9a520¥6L1 208S-FhLE
YN 00Z 545, [§:74] o Wnigva 5 € ¥EIGZIY H8SZ0rGLE Z0BS P61
N 4 3 8G9 Ls DINISYY S € ¥EISTH gasZor6Ll Z08S vl
¥N QaaoL L1 09ZoZ ao0s WNNTANY 4 € L4l gasZorsl1 zo8s Kok
sap §0 ON 00 FQHOTHD INTTAHLIN 4 £ ¥eISTHr Has20r6l1 Z08S pEL L
LR g0 oN to00 L1000 11000 ELVEF{EL] 5 £ vEETY Has20r6L1 Z0BS Peil
54 0ooL oN 1aa 1400 Hoo 3NOLIV § € vGISZY 98570611 Z08S PEiL
709S-vELL UONERICT - |10G 998uNSgnS - ¥6LL Bulping
vN 00LE 53), EED [ ONIZ € 1 veISTIY YASZObELL [
N 73 594 cor 02 WNIOYNYA £ i vaISTIY YASZOPELL 70gs pitl
N JUBUINN |ERUES§] §a) ootLe kr WNIQos £ 4 ve/STIY YOSZ0PELI zZoas véil
N JuU3UNN [ERUBEE] E1TN G68Z bl WNISSYLOd € 3 YEISTIY YASZOFSL1 ZnES-rét
N 00z §0A arL X} IIHOIN £ 4 YeISTIY vYASZOPELI Z08S bhLL
wN oovt 594 &g fiLH 3ISINVONVI £ 3 oI5 VASZOrEL1 2085 V61
N wauny [enuassy LETN €00t aaol WNS3INOYN € 3 FEISTIV YESIOPSLL 708S-p6lL
N [ LY 1608 [iFA aval € 3 YOISTiY VBSZOr6LY 208S-p6H}
N uanny [eLLaEE3 584 LLLEL HF 0096 Nodl £ 3 YBISTIY VYBSTOK6LE Z09SPBEL
(LI 0E} oN . 2E L} 0¥ H3ddoD H 3 YeI5ZIY YASZOvE L1 2095bEHE
¥N oLe 505, coLL 01 11va0D g 1 YeRLIY VASZOKE!L Z0BS-PEIE
YN [«13 sah 9 ez okt ILOL WNINOHHD £ L YEISZIF VESZ0rS L Z0HS-P6LL
YN jusunN (enuass3 £ah Bg229t HP 000Es WNIDTYD £ L PE/STIY wveSZOrGLL COAS véLL
oN S0 oN 955 0 [ X4 Wwavo H L YoISTIY YE570r51L ZOBS AL L
YN LA"] gap 0 80 wnNAy3a £ 3 ¥B/SZIY YESTO0PGiL 2085 ¥5tt
YN [elr4 sah EEZ 66 Wntivd £ 1 YBISTIF YESZOr6LL Z08S b6 L
YN g SIA 586 Zs DINISHY H 1 OIS YBSZor61L 208S r6LY
YN 00004 $84 141144 O0EL WNANRNTY g I yEIGTIY YEST0r6sL Z08S bBi1
524 g0 ON €00 AAHOIHI INTTAHLIW £ i eI YESZ0r6L L Z20dS b6l
A g0 oN oo aLo0 0 oS0 ANFINTB € 3 oIS Ty vESZ0¥6iL 2085 6L}
§ah oooL oN oo £100 oo ANOLIDY E I ¥eISZTIY YESZOPSLL 2085 ¥aLL
708S-F6 4| UOREDOT - 105 80RUNS - F6LL Bulping
YN 001E SaA ELE 43 ONiZ 6 L PEIZIY aas1ovGll 108 PHit
vN 73 52, rit 09l WNIIYNYA [ I3 PBISZIY aasiovell LO8S P6iL
vN wamny jequass3 LETS 6ozes 00L WNIoos 6 I3 ¥E/SZ aasiorstl L08S P64
vN UALINN [enUass] sA 1L 0Z¢ WNISSY10d 6 F3 yeRZY aasiovetl L0815 p6lt
YN 0oz 53k 9 6L L9 3HoIN [ L YEISZIY QESLOVELL 108S ¥6Li
YN oowL 3\ L18¢ 02 ISANVONYIN § L ST QaSLOFSELL 1085 pEit
42 SHY 18pun L1 SHd sepun (ByyBu) By/Buw
amsolo poddng {BysBiw) ainso5 woddns owioun | fouueno (BnBw) { «”__.h__._ } [ (sBqu} {sBqu) aeq oNsdues  uopmos
SIS SDHNL v Aojeloge  ynsey wdegpua  wdegums  edweg 1

unsay seog Nnsay ss0g punoibyaeg Bupuoday

sexs] ‘G YUOM HOd SYN
{5661) [PIUBWUONAUT MeT - pgLL Buiping SMO
$OSW pue punoiByaeq o} paredwo? sUonIAaq [BIRAlEUY 10S rE6 JO Lewwng

gTJ0 6 ON 3Bed

1007 udy  aeQg

001 ON uoLd3g

uoday [4Y¥ SMO RS
sexaj, Op HOJ SYN

-0} olqel



629 238

Wd £E Z/QMEZPRI00 MEUZ-OLIGLISHARLARNUSAMOE JNBMSIB DN

YN 0l $34 TLEL [ ¥3dd0D L 5 ¥E/STIP DESEOPELL £OBS b1
YN ol 585 519 5 1Tva02 L 5 vEISTIF 088E0rsLl £OBSb61L
YN ol saA 1e 51 1301 Y101 "WAINOYHD L 5 ¥6ISTIP DESLOPS} ) CO85-PE1L
YN ANy [eRusss3 sah 000Z:Z Hr 0GOLT [ ile) ie] L [ PEISTIF 08SE0pELL £085 ¥ L
oN 50 oN 6% 0 X4 WNIKWGvD L g FRISTIY JASE0KELL £085FELL
YN ra sah LN ED WAMIAYEAE L S PEISTIY DASEOPELL £0BS ¥HiL
wN 002 §a) X4} 18 Wridva L ] PBISTIY DBSEOrBLL £0BS ¥54 1
YN 5 LN 859 05 DINISHY L 5 PRISTIP DASTOFELL EORS-FELL
wN ooocL 5oy 0szoz 0068 WNNIAN Y L s Lt DASTOVEI L £085-PeLL
LY S0 aN Lino SQIN0THD INTIAHLAN L 5 veISTIP ORSEOPSLL {0ESPELE
s 50 oN Lo o 11000 L1000 3NIZN3IE L 5 PEISTIF oASE0rSL £0B5-F6) L
sah 0001 oN Loo 1100 Lo EL[eJERL L [ ¥EISEIF DESERPEL £085-F6IL
¥N [iTi]1 94 £1E £l ONIZ 5 £ ST 295 L0vGLL £0ASPEIL
¥N 4] [ENY ¥ it 0%l WIKYNYA s £ 55T BESEOFELY £08SP6s 1
wN ANy |equessy sa, 00ZEs £ WHIgos g £ FBISZIF BESEOFEIL £085-FELL
wN JHAUIAY |enuassy LT LhAL os¥ WNISSYL0d s € LA HESE0PE) L £0S-P6LL
v 06z ELIS 9L 6l 3 AFHIIN 5 £ FBISEIF LT £08S-FELE
¥N (1[4 §95 L1158 ra ASTANFONYI [ £ FE/STIF BESEOF6IL £085-p61
YN wauiny jenuassy LLTY 114 74 qrs WMSINOYI 5 € ¥6/5TIP aesceirell €085-P5L ¢
N 51 584, 99 Z1 oF aval g £ YEISTIY ===t ) £O0AS Pl i
N usLing; [BNUBss3 so) BokLL Hr oootL NOMI [ € YaISZIY BESCOFELL £0BS-PELL
N ogL $0A el qE YI3ddOD 4 € PEISTIY 2a5E0K611 £0BS 5L
VN [i]%:] s 6L § LE 179500 S £ BISTIY BASTOYELL £085-p5LL
N oL sa) 1311 6% Y101 'WRINOYHD g £ FHISZIF B8ST0YEL S0BS-PELL
YN wauny |eiusss3 sa) 000222 Hr oask WNIDTYD S £ PRISZIF BASTOYELL £0RS-PELL
oN 50 aN 50 Iz WANAYD 5 £ PEISZIY A95T0raLE S085-FhLHH
N 3] s34 Bl ¥z o AN Ae38 5 £ FBSZIP BASTOFGLL E09S-¥51
wN 14 sa) 3141 1z WNIyve S £ PRSI BESTOFEIL £085-#611
vN S LLTY 759 Ly DINASHY 5 £ PEIGTIF A9SEOPEL) £0HS PELL
7N cooo} LETO 09207 DOLE WNNWNTY 5 € [l BESECKEL) £085 6Ll
sa) -3} eN 1100 SOMOTHI INTUAHLIN 5 € reISTIF BESEOPELL £08S PELL
seA 50 oN L1000 1000 10D 0 INTZNTE [ € &2l Y HESEOPE! £00S pbL1
594 oo} oN o0 Loo Lo INOLIOY g € YE/SLIY Q4SEOrELL £09S-PELL
£08S-#61 L UONEZOT - {|0S d2euNsANS - +61 L Bujping
vN ooLe saA Elg ol INIZ S £ PEISTIP ags20r6lL Z08S ¥ELL
¥N 2] s34 ¥ iE or1 WNOYNYA $ € YerIgZIY ass zorslL z09s w6l L
¥N sln renueEs3 L1 0OZES *® Wrigos g € 9ISy BESZOFELL z0as ¥blL
wN WANY [equass3 LLT Fa813 [i143 WNISSYLOd 5 € vz 85 20¥6LL ZOBS-#511
N 00z (LI 9161 3] 13HIIN 5 € YerSTY HE8520r6i1 TOAS-FELL
N oorL sah LLSE opL ISANVONYI 5 € PEGIIF BESZOrELL Z08S-¥ELL
LT SHY Japun L} SHY Japun (Gxy/Buw) {BxBuw)
ainso|) Woddng (By/Bw) 84nso| D Woddng 0N 424N 18l)t[end (BB gw_h_., PLIT-TO 3T {sBq ) {sBqu) #eq oN gdwe uones
LIS DOHNL t faojeioqe  ynsey widag pua wdeq uers  sjdwes ldwes Heloq

1nsay $a0Q NSy $200 punasSxyoeg Bupuoday

sexa) ‘Gu[ YHOM HOd SVN
{5661} [eguswuOIIAL] MeT - biLL Buip)ing SMO
S2SW pue punoibyseg o3 pesedwos suofselaq (esnAleuy (10§ vasL JO Lewiwng

§24001 onafey

100z indy  a1eq

001 ONUONRG

uoday [T SO [eutf
saxay OMm HOJ SYN

-0} elqel



239

629

W £€ ZIOEZIRIED MY DLISLISSIR LAOWABMOEANSMSIBIMN

Eep 3% uodn paseq ybiy pasei sigissed vonepuend palews = Hr
vonEUUETLOD JURlG uodn paseq ybiy paseig sqissod  LOYBINUEND pajewnsd = g1

Fiduwies oy i @fjeue ay) Jo UCNENUIIUD jewmiaudde Sy 1 aNnjBa [ROLIGWAY PAIBIIOSEE Syl pegiiusm Aleatisod sem sfRuE Sy} ‘soneflo }04  Anuend pojewss & Le 51 enjea ay Biou x4 =
paynuepl Agatisod sem epieus syj =

U0y JQUNENT:

¥l Anp Bumas jeusnpu; {(SDSW) JFIU0T 2R S-BIPAN || xtp ¥ T ON PIEpUEIS Ja seidexy pelepdr., ‘6661 "DDHNL,

ofjeur uaaid e 10) yu Buioda) BAREAIRSUCD isow gy Buiyes Aq peausp siem sanieflio Jo) STOW 0664 BuuaswBug $qoder Apms punoilyaieg apuAaseq eI (euy woy poalp sowebiow o) 110,

%5loujoog

e eauesaia) Jaddiy = 110

D uony o} H [BIRIEN SEX3) = DDUNL

Z PJEDUELS UDIONPEY Y91 = Z SUY
| PIRPURLS uciongay 381y = | SHY
W VONBMUBND: RPOWSY = TON
SIqeaidde jou = wN

UORERUSIUSD XYRAdS-BPAN =SSN

N 0oLE N g1 9t oNiZ R 5 YeigzY D95¢0r6LL £08S-p6LL
vN 73 sa) (7 002 WNIOYNYA I3 . [ ISTY DESEarGLL £0BS 6L
N ALy (EqUass3 sa) 00ZEs 9 WNIQOS I3 S VOIS JESEarELL £095-p6L1
N WaknN [ERUISS s34 1933 ooLL WNISSY1Od I3 S 165Uy DESEOPEL L £085-¥614
N 0oz ELIN 92 BL LY TIHOIN i s yerczY DESEOVELL £0BS-P6IL
VN oori LY 2188 0ie ISINVONYIH z }H oSy DESEONELL £085-¥61 1
VN AN jenuassy $3A 474 0031 WNISINOVI L S rsuy DESEQrGL £0aS P61
wN St $oA 99 21 (2] av3l L g eIy DESEOFELL E0HS-¥6L1
wN uyny [ERUass] sah 9p11 Hr 00001 NO¥| L g ¥6IS2Y DESEQ¥ELL £08S-¥61L
&T SHY J8puUn (By/Bw) &1 SHY 18pUN {B3/Bw) e {ByBw) {BsBw) (sBaq ) (sBqu} -
ainso|s uoddng SN 9IUNL ansojn woddng L10W 104N fuoizI0qe nse nu lajpoweied daq pu da aid e oN ajdweg UOREION
iinsey secq : jinsay secq punwbyseg IEIOQET  UNSOY g ey wdagpuz  ydegumg jdweg

sexa] ‘GMl YMOM HO4 S¥N
{S861) |luawuoaug Me - p6LL Buipng MO
SOSW pue punoiByoegq o} pasedwoy suonsajeq 1eanAjeuy 10§ PE6L Jo Lewuwng

840 11 oN 28ed

100z dy e

001 ON uoneg

vodsy [ SMO [eulg
sexa) * 0/ HOJ SYN

¢-0l Siqe L



629 240

NAS Fort Worth JRB, Texas
Final OWS RFI Report
SecuonNo 100

Date Apnil 2001

Page No., 120f28

Copper was detected at a concentration (24 mg/kg) that shghtly exceeded background, but was
well below its MSC. The detected copper concentration was likely the result of naturally

occurring levels in soil.

10.4.2 Subsurface Soil

Subsurface soil samples were collected from three soil borings (1194-SB01 through 1194-SB03)
and analyzed for VOCs and inorganics. The depth of the soil borings ranged from 5 feet bgs in
1194-SB02 1o 9 feet bgs in 1194-SB0O1. The following subsections discuss the analytical results
from the subsurface soil samples collected by Law (1995).

VOCs. The VOCs detected 1n subsurface soil samples included acetone, benzene, and
methylene chloride (Table 10-2). Acetone and methylene chloride were detected at low con-
centrations and are considered to be common laboratory contaminants. Both were detected at
concentrations well below the established MSCs of 1,020 and 0 5 mg/kg, respectively. Benzene
was detected above the MQL 1n the sample from 3 to 5 feet bgs at 1194-SB01 at a concentration
(0.0013 mg/kg) that 1s below the MSC of 0.5 mg/kg. Benzene was not detected in the sample
from 7 to 9 feet bgs at boring 1194-SBO1.

Inorganics. Eighteen morganic compounds were detected in the subsurface soil samples and
included: aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc. Cadmium
was detected above background and MSC 1n all of the subsurface soil samples collected by Law
(1995). Manganese was detected in the subsurface soil sample from 3 to 5 feet bgs ata
concentration (370 mg/kg) that was shightly above background, but well below the MSC. All

other inorganic compounds were detected at concentrattons below background.

10.5 Results from Phase 1 RFI Activities

The following sections present the analytical results from surface and subsurface soil samples
that were collected by IT (1997) during the Phase 1 Sanitary Sewer System RFI at Building 1194.
A discussion of the groundwater analytical results collected from monitoring wells sampled
during the invesugation 1s also included. The purpose of the Phase 1 RFI soil samples was to
supplement the analytical data for VOCs and inorganics that were collected by Law (1995)

during the 1nitial site investigation.
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Table 10-3 contains a summary of the analytes detected in the Phase 1 RFI so1l samples collected
by IT and Table 10-4 contains a summary of the analytes detected in the Phase 1 RFI
groundwater samples. Analytical detection summary tables for the soil and groundwater samples
collected at Building 1194 are shown in Tables B-12 and B-13, respecuvely.

10.5.1 Surface Soil

IT collected surface soil samples from borings $B119401 and SB119402, both located adjacent
to the OWS. The surface soil samples were collected and submutted for analysis of SVOCs and
pesticides/PCBs to supplement the Law (1995) data The subsurface sample from SB119402
was submitted for SVOC analys:s but was erroneously not analyzed for these compounds by the

laboratory. The following subsections discuss the analytical results of the surface so1l samples.

SVOCs. The SVOC constituent detected 1n the surface soil sample from SB119401 at Building
1194 was an unidenufied compound tentatively qualified as an esimated concentration below the
PQL (Table B-12). Although a detection limit was not established for this compound in the
laboratory analysis, the value is below the PQL range (0.660 mg/kg to 3.30 mg/kg) for SVOCs
described in SW846 Method 8270 (EPA, 1997). SVOC analysis was not performed on sample
MS 1144 from SB119402 by the laboratory. No other SVOCs were detected above the MQLs.

Pesticides/PCBs. No pesucides or PCBs were detected above MQLs 1n the surface soil
samples collected from borings SB119401 and SB119402.

10.5.2 Subsurface Soil

IT collected subsurface soil samples from borings SB119401 and SB119402, both located
adjacent to the OWS. A subsurface sotl sample was collected from 11 to 13 feet bgs in so1l
boring SB119401. The soil sample was collecied 1n dry, clayey materials overlying the Walnut
Formation. Soil boring SB119402 was advanced from surface to 9 feet bgs and a sample was
collected from 4 to 6 feet bgs above a perched water zone. Soil samples were analyzed for
SVOCs and pesticides/PCBs to supplement analyses performed by Law. However, due to a
laboratory error, the sample from SB119402 was not analyzed for SVOCs. The following

subsections discuss the analytical results of the subsurface soil samples.
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SVOCs. All SVOC detections in the surface so1l sample were below MQLs. Several TICs were
detected at estimated concentrations betow the PQLs (Table B-12). These TICs included
unidentified hydrocarbon compounds. Although no detection limuts were established for these
compounds 1n the laboratory analysis, the values are below the PQL range (0.660 mg/kg to 3.30
mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). Therefore, the SVOC
concentrations detected tn the subsurface soil samples collected by IT were below the
background concentration for organics, as defined by the TNRCC RRP.

Pesticides/PCBs. No pesticides/PCBs compounds were detected above MQLSs in subsurface
soil samples collected at the Building 1194 site.

10.5.3 Groundwater

Groundwater was not found 1in monitoring well boring WITCTAO30 installed adjacent to the
OWS at Building 1194. Groundwater samples from two momtoring wells (BGSMWO1 and
WITCTAO27) installed along sanitary sewer segments to the east and 1n the general
downgradient vicinity of Building 1194 were examined to determine 1f a release to the
groundwater occurred from the OWS Both wells were sampled and analyzed for VOCs,
SVOCs, and morganics. The following subsections summarize the groundwater analytical
results from the Building 1194 site

VOCs. Methylene chloride was the only organic constituent detected above its MQL. in the
groundwater sample from monitoring well BGSMWO1. It was detected at a concentration of

0 0019 B mg/L and was qualified as a laboratory contaminant. The groundwater sample from
momtoring well WITCTAOQ27 also contained detected methylene chloride (0.00062 B mg/L) and
was also qualified as a laboratory contaminant. These methylene chloride concentrations were
well below the established MSC of 0.005 mg/L and are likely the resuit of laboratory

contamination.

SVOCS. An unidentified hydrocarbon was tentatively qualified as estimated below the PQL in
the WITCTAO027 groundwater sample (Table B-13). Although a detection limit was not
established for this compound 1n the laboratory analysis, the value 1s below the PQL range (0.01-
1 0 mg/L) for SVOCs described in EPA Method SW8270 (EPA, 1997). Because the detected

concentration was below the PQL for the method used, the concentration 1s beiow the
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background concentration for organics, as defined by the TNRCC RRP. No other SVOCs were
detected above the MQLs.

Inorganics. Eleven norganic compounds were detected 1in groundwater monitoring well
BGSMWOI (Table 10-4). Iron, manganese, and mercury were the only inorganics to exceed
background in the groundwater sample from monitoring weil BGSMWOI. Iron 15 considered an
essential nutrient. Manganese (0.528 mg/1L.) and mercury (0.00011 mg/L) were detected at con-
centrations less than the MSCs of 14 and 0.002 mg/L, respectively.

Eleven inorganic compounds were also detected in groundwater monzitoring well WITCTAQ27
(Table 10-4). Iron and silver were the only inorganic compounds detected at levels above their
respective background concentrations Iron 1s considered an essential nutrient and silver was
detected at an estimated concentration (0.0046 B mg/L) that is well below the MSC level of 0.5]
mg/L.

10.6 Results from Phase 2 Activities

IT collected so1l samples from two borings (SB119403 and SB119404) during the Phase 2 RFl 1n
June 1999 to confirm and delineate concentrations detected during the Law (1995) investigation.
Table 10-4 includes the analytical results for the Phase 2 soil samples. Figure 10-1 shows the
locations of the Phase 2 samples. The following sections discuss the results of Phase 2 soil

samples.

10.6.1 Surface Soil

A surface soil sample was collected from Phase 2 boring SB119403 to delineate the cadmium
concentrations detected in former Law (1995) boring 1194-SB02. The detected cadmium
concentration (0.04 mg/kg) detected in the surface soil sample at SB119403 was well below
background. Therefore, the cadmium concentration detected in the surface soil sample at former
Law boring 1194-SB02 is delineated to the south by the results from SB119403.

10.6.2 Subsurface Soil

A subsurface soil sample was also collected from Phase 2 boring SB119403 to delineate the
cadmium concentrations detected in former Law (1995) boring 1194-SB02. The detected
cadmium concentration (0.03 mg/kg) detected 1n the subsurface so1l sample at SB119403 was
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below background. Therefore, the cadmium concentration detected 1n the subsurface soil sample
at former Law boring 1194-SB02 1s delineated to the south by the results from SB119403.

A subsurface soil sample was collected from 3 to 5 feet bgs at Phase 2 boring SB119404 for
analysis of arsenic and cadmium. Cadmium was detected 1n this sample at a concentration (0.04
mg/kg) that 1s well below background. Arsenic (3.1 mg/kg) was also detected below background
1n the subsurface sample from SB119404.

10.7 Results from HGL’s RFI at SWMU 34

HGL (2000) collected surface and subsurface soil samples from two boring locations
(BHGLSWMU34001 and BHGL.SWMU3402) near the OWS at Building 1194 during the RFI
for SWMU 34, the waste accumulation area. Soil samples were collected from 0 to 2, 5 to 7, and
10 to 12 feet bgs at BHGLSWMU34001, which is located approximately 80 feet south of the
OWS at Building 1194. Soil samples were collected from O to 2 and 5 to 7 feet bgs at
BHGLSWMU34002, which is located adjacent to the northern side of the OWS at Building
1194. Each of the soil samples collected by HGL were analyzed for Appendix IX constituents,
including VOCs, SVOCs, and inorganics.

As shown 1n Table 10-5 and Figure 10-1, no VOCs, SVOCs, or inorganics exceeded background
concentrations in the surface and subsurface so1l samples collected from BHGLSWMU34001.
One VOC, ethyl benzene, was detected at a concentration (0.004 mg/kg) that shghtly exceeded
the MQL (0.003 mg/kg) 1n the surface soil sample from BHGLSWMU34002. However, the
detected ethyl benzene concentration is well below the MSC (70 mg/kg). All other detected

concentrations of Appendix IX constituents were below background in the soil samples collected
from BHGLSWMU34002.

10.8 Results from Phase 3 RFI Activities

IT collected so1l samples from three additional borings (SB1194035 through SB119407) during
the Phase 3 RFL. Two of the borings, SB119405 and SB119407, were intended to delineate
cadmium and benzene concentrations detected 1n the subsurface soil samples collected during the
Law (1995) investigation. The other so1l boring was located adjacent to former Law boring

1194-SB02 to confirm cadmium and benzene concentrations detected at this location during the
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Law (1995) investigation. The results from the Phase 3 soil samples at Building 1194 are shown
in Table 10-3. The Phase 3 analytical results are also shown in Figure 10-1. The following

subsections discuss the results for benzene and cadmium detected in the Phase 3 RFI samples.

Benzene. Benzene was not detected in the subsurface samples collected from SB119405 (3 to
5and 7 to 9 feet bgs) and SB119407 (3 to 5 and 5 to 7 feet bgs). Therefore, the benzene
concentration detected above the MQL in the sample from 3 to 5 feet bgs at former Law (1995)
bortng 1194-SBO0I 1s delineated to the east and west by the results. Additionally, benzene was
not detected in the samples from 1 to 5 and 7 to 9 feet bgs at boring SB119406, near former Law
boring 1194-SB02. The results from this sample delineates the benzene concentration from
1194-SBO01 in the southern direction.

Cadmium. Cadmium was not detected abeve background n the samples collected during the
Phagse 3 RFI. Therefore, the cadmium concentration detected above background in the Law
(1995) borings (1194-SBO1 through 1194-SB03) 1s delineated to the east and west by the results
from SB119405 and SB119407, respectively. Elevated cadmium concentrations to the south are
delineated by the results from Phase 2 boring SB119403.

The cadmium resutlts obtained by HGL and IT indicate that the cadmium concentrations detected
during the Law (1995) investigation were consistently higher than concentrations detected in
these later investigations. Cadmium was not detected above background in the samples from 1 to
5 and 7 to 9 feet bgs at boring SB 119406, which 1s located adjacent to former Law boring 1194-
SBO2. Therefore, the elevated cadmium concentrations detected at former Law boring 1194-
SB02 were not replicated. Cadmium was not detected above background in the sample from
HGL boring BHGLSWMU34002, which is adjacent to the OWS. The results obtained by HGL

and by IT during the Phase 2 and Phase 3 RFIs show that no pattern of cadmium contamination 1s
present in soils at the Building 1194 site.

10.9 Summary and Discussion

Law (1995) collected so1l samples for analysis of VOCs and inorganics at three locations (1194-
SBOI through 1194-SB03) adjacent to the OWS at Building 1194 during their initial site
investigation in 1994. The analytical results from the Law investigation indicated that cadmium

detections exceeded basewide background concentrations and MSCs in soil samples. Benzene

KN/Carswell/P30OW S/Final/P3-TXT/04/30/01(10 03 AM
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was detected at concentrations shghtly above its MQL but well below its MSC in two soil

samples collected by Law (1995).

IT collected surface and subsurface sotl samples from two locations (SB119401 and SB119402)
adjacent to the OWS for analysis of SVOCs and pesticides/PCBs during the Phase | Sanitary
Sewer System RFI 1n 1997 to supplement the data collected by Law (1995). IT also installed and
sampled monitoning well WITCTAO27 and sampled well BGSMW-1 as part of the Phase | RFI
activiues to determine if groundwater had been 1mpacted downgradient of the site. Sufficient
groundwater was not encountered 1n the boring WITCTA029, which is adjacent to the OWS;

therefore, a moniutoring well was not installed at this location

In June 1999, IT collected a soil sample from two so1l borings (SB 119403 and SB119404) as part
of the Phase 2 RFI 1n an attempt to delineate cadmium concentrations identified above
background during the Law investigation. HGL (2000) collected soil samples from two borings
(BHGLSWMU3401 and BHGLSWMU3402)located within the vicinity of the OWS at Building
1194 during their RFI at SWMU 34 in June 1999. Finally, IT collected soil samples from three
additional soil borings (SB119405 through SB119407) during the Phase 3 RFI activities in
November 2000 to confirm the maximum concentrations of cadmium and benzene detected by

Law (1995) and to delineate these constituents 10 below their respective background levels.

The followtng sections discuss the relevance of the parameters detected in surface soil,

subsurface so1l, and groundwater during investigations at the Building 1194 site

10.9.1 Surface Soil

No SVOCs, pesucides, or PCBs were detected above background in the surface soil samples
collected by Law (1995). One VOC, methylene chloride, was detected above MQLs in surface
soil during the Law investigation. However, the detected methylene chloride concentrations
were well below the MSC and were likely the result of laboratory contamination. Cadmium was
detected above background in a surface soil sample collected by Law (1995) at 1194-SB02;
however, cadmium was detected at a concentration below background at this location
(SB119406) during the Phase 3 RFI. Cadmium was detected below background in the surface
soil sample from a HGL boring (BHGLSWMU34002) that is adjacent to the OWS. The

cadmium concentrations detected 1n surface so1l have been delineated and the results obtained by

KN/Carswel/P30OW S/Final/P3-TXT/04/30/01(10 03 AM



629 255

NAS Fort Worth IRB, Texas
Final OWS RFI Repont
SectionNo ., 100

Date: Apnl 2001

Page No. 27 of 28

IT and HGL. indicated that there 1s no pattern of cadmium contamination in surface soil at the

Site.

Benzene was detected slightly above its MQL in the surface soil sample from Law boring 1194-
SB02. However, the elevated benzene concentration was not confirmed in the Phase 3 surface
so1l sample collected from this location (SB119406). Given the results from the HGL borings
and those collected by IT during the Phase 3 RFI, there does not appear to be a pattern of benzene
concentrations above the MQL at the Building 1194 site.

10.9.2 Subsurface Soil

No SVOCs or pesticides/PCBs were detected above background in the subsurface soil samples
collected near the OWS unit at Building 1194. Three VOCs, acetone, benzene, and methylene
chloride, were detected above MQLs in the subsurface samples. The detected concentrations of
acetone and methylene chloride were likely the result of laboratory contamination. The detected
benzene concentration detected 1n the subsurface sample from 1194-SB01 was well below the
MSC for benzene and has been delineated by the samples collected by HGL. and IT during

subsequent investigations.

Cadmium was detected in all of the subsurface samples collected by Law (1995) at
concentrations that exceeded both the background and MSC for cadmium. As shown in Figure
10-1, the elevated concentrations of cadimum detected in the subsurface soil samples collected
by Law (1995) have been delineated to background concentrations by the results from the HGL
borings SB119403 through SB119105 and SB119407 Furthermore, because cadmium
concentrations could not be rephicated near former Law boring 1194-SB02 and were not detected
above background in HGL boring BHGLSWMU34002, 1t appears that the cadmium
concentrations detected by Law were likely extreme, but true, background concentrations.

10.9.3 Groundwater

Iron, manganese, mercury, and silver were detected at concentrations above background but
below their respective MSCs 1n groundwater samples collected at the Building 1194 site. All
other inorganics were detected at concentrations below background. No SVOCs or VOCs were
detected at concentrations above the MQLs, other than methylene chloride, which was qualified

as a blank contaminant and is considered to be a laboratory contaminant,

KN/Carswel/P3OWS/Final/P3-TXT/04/30/01(10-03 AM
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10.10 Conclusions

Considening that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics above TNRCC
MSCs has been 1dentified 1n the soil and groundwater samples collected in the vicinity of
Building 1194, 1t is recommended that the site be presented for closure under RRS 2 of the
TNRCC RRP. The site is recommended for closure under RRS 2 because the benzene and
cadmium concentrations detected above background in surface and subsurface soil samples have
been delineated to background. The cadmium concentrations detected in former Law (1995)
borings were not confirmed. Cadmium was detected at concentrations at or below background n
all of the samples collected by HGL and IT during the RFI activities in the vicinity of Building
1194, Because this latter sampling was directed at confirming or denying the elevated
concentrations of cadmium detected by Law (1995), it should be concluded that the Law results
are not representative. Cadmium concentrations therefore are considered to be below

background.

Soil and groundwater adjacent to the OWS at Building 1194 have not been impacted above RRS
2 standards by any compounds contained 1n the influent to the OWS (e.g., waste liquids such as
diesel fuel, JP-4, and other petroleum-related compounds) indicating that any releases from the
OWS have not significantly impacted the environment. Therefore, closure 1s recommended
under RRS 2 for the OWS at Building 1194 Should this recommendation be accepted, a letter
stating that closure of SWMU 335 (the OWS at Building 1194) was carried out in accordance with
TAC §335.555, and signed by an Air Force representative, will be transmitted to the TNRCC,
along with a metes and bounds description of SWMU 35. The metes and bounds description will

correspond to surveyed coordinates of the affected area shown in Figure 10-1.
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11.0 OWS Building 1414

The following sections provide a description of the OWS at Building 1414, a summary of the
site characterization activities, a discussion of the site-specific geology and hydrology,
discussions of the analytical results from each characterization event, and recommendations

based upon the physical and chemical data collected at the site.

11.1 Site Description

The OWS at Building 1414 is located adjacent to the northeast corner of Building 1414 and is
designated as SWMU 41 on the RCRA Hazardous Waste Permit for NAS Fort Worth JRB
(Figure 11-1) The OWS is a 1,000-gallon capacity, below-ground concrete vault operated by
gravity flow. The OWS was installed 1n 1970 and 1s located beneath a former concrete runway
apron that consists of 18-inch thick reinforced concrete (Law, 1995). Building 1414 has been
used as a general maintenance facility for aerospace ground equipment since its conversion from
an aircraft hangar used in the 1940s. The OWS was 1nstalled to handle wastewater collected 1n
the building floor drains that may contain hydraulic fluid, antifreeze, JP-4, degreasing solvents

and other cleaning agents, engine lubricating o1l, and petroleum byproducts (A. T. Kearney,
1989)

The OWS system at Building 1414 consists of floor drains, underground conduits, and the OWS.
There are three drains in the building. Two of these are trench drains, approxumately 1.5 feet
wide, along the northwest and southeast walls. The third is a 0.5-foot by 1-foot floor drain in the
area of the building used for washing ground equipment. The wash area is approximately 15 feet
long by 10 feet wide and is bordered by two walls along 1ts length. The floor within the wash
area slopes towards the drain in its center. There 15 also a vent 1n the floor for the below-ground
conduits, which connect the floor drains to the OWS. The building floor is paved with concrete
and the trenches and conduits are reportedly constructed with concrete. The OWS is
approximately 8 feet long by 4 feet wide and is divided into two compartments, which can be
accessed by a lid-covered manhole. One compartment holds the hydrocarbon-contaminated
water, and the other holds the skimmed oil (A T. Kearney, 1989). The separated water is
discharged to the Sanitary Sewer System (Law, 1995).
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Pumping and steam cleaning of the OWS at Building 1414 was completed June 7, 1995 (CRA,
1995). The OWS was also included in a pumping and steam cleaning effort by D.D. and
Beauty, a nonhazardous liquid waste removal company, durtng April and May 1993 (CB,
1994). Base personnel have not reported any problems assoctated with the OWS and visual
observations did not indicate any apparent problems associated with the integrity of the separator
unit (Law, 1995),

11.2 Site Characterization Activities

A summary of the soil and groundwater samples that have been collected at the Building 1414
site 18 provided 1in Table 11-1. The analytical methods associated with each soil sample collected
at Building 1414 are also presented in Table 11-1. The locations of the so1l borings are shown n
Figure 11-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1414

11.2.1 Initial Site Investigation — Law 1994

Law (1995) collected samples from three soil borings near the perimeter of the OWS at Building
1414 in 1994 (Figure 11-1). Soil borings 1414-SBO1 through 1414-SB03 were advanced to a
depth of approximately 9 feet bgs. Surface and subsurface so1l samples were collected at | to 3,
3to 5, and 7 to 9 feet bgs intervals. Samples were analyzed for inorganics (EPA Method
SW6010/3050) and VOCs (SW8240/5030) (Law, 1995). A summary of all soi1l sampling and
analysis performed at the OWS at Building 1414 is provided in Table 11-1.

11.2.2 Phase 1 RFI Activities — IT Corporation 1997

IT collected soil samples during the Phase [ Santtary Sewer System RFI in 1997 (Table 11-1)
from borings SB141401 and SB[41402 located adjacent to the northeast and southwest corers
of the OWS (Figure 11-1). Surface soil samples were collected from surface to 2 feet in depth at
borings SB141401 and SB141402. Two subsurface soil samples were collected from the 2-foot
interval directly above the water table (18 to 20 feet) Soil samples were analyzed for SVOCs
(EPA Method SW8270) and pesticides/PCBs (EPA Method SW8080) to supplement soil data
collected during the Law (1995) investigation (IT, 1998).
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IT installed monitoring well WITCTAOQ16 and collected a groundwater sample during the Phase
| RFI in March 1997 adjacent to the OWS to supplement data collected during the Law (1995)
investigation (Figure 11-1). Sample MS 1567 was analyzed for SVOCs, VOCs, and inorganics
(IT, 1998)

11.2.3 Phase 2 RFl Activities — IT Corporation 2000

Additional so1l sampling was performed by IT during the Phase 2 RFI 1n April 2000 (Table 11-
1). Soil borings were located east (SB141403) and southwest (SB141404) of the OWS at
Building 1414 (Figure 11-1). Samples BG0025 and BG0026 (FD) were collected from 17 to 19
feet in depth at SB141403 and analyzed for arsenic to delineate concentrations detected 1n Law
boring DP1701, DP1702, and DP1703. Samples BG0027 and BG0028 were collected from

SB 141404 from surface to 2 feet in depth and 18 to 20 feet in depth, respectively. These samples
were analyzed for arsenic, cadmium, and lead to delineate concentrations of these inorganics
detected in DP1701, DP1702, and DP1703.

11.2.4 Phase 3 RFI Activities — IT Corporation 2000

Addinonal sampling was performed durning the Phase 3 RFI in November 2000 (Table 11-1) to
delineate arsenic, cadmium, copper, and lead concentrations in surface and subsurface soil.
Additionally, confirmation soil samples were collected to confirm/replicate arsenic, cadmium,
copper, and/or lead concentrations that exceeded background and/or MSCs during the Law
(1995) investigation Soil samples were collected from borings SB 141405, SB 141406, and
SB141407 (Figure 11-1) so that the intervals of 5 feet above and below the previous sample
depths with elevated concentrations were characterized. Samples were collected from 3 to 7 feet
and 10 to 12 feet bgs at SB 141405 and analyzed for arsenic, cadmium, and copper. Samples
were collected from 1 to 3, 5to 7, and 10 to 12 feet bgs at SB141406. The surface sample was
analyzed for cadmium and lead, and the subsurface samples were analyzed for arsenic, cadmium,
and copper. Samples were collected from surface to 2 feet, 5 to 7 feet, and 10 to 12 feet bgs at
SB141407. The surface soil sample was analyzed for arsenic, cadmium, and lead, and the

subsurface soil samples were analyzed for cadmium.,
11.3 Site-Specific Conditions

The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered duning the investigation activities at Building 1414 site.

KN/Carswell/P3OWS/Final/P3-TXT/04/30/01 (10 03 AM



629 263

NAS Fort Worth JRB, Texas
Final OWS RFI Report
SecuonNo 110

Date: Apnil 2001

Page No. 6 of 25

Geology. Quaternary alluvium 1s found at the surface through most of the NAS Fort Worth
area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and
clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs for
SB141401 and SB141402 (Appendix A) indicated dark brown clay grading to yellowish-brown
in color from surface to 13 feet bgs. Yellowish-brown silty fine sand was found below the clay
and graded into medium- to coarse-grained gravelly sand. No odors were observed 1n the soil

samples. Groundwater was encountered in the soil borings at approximately 20 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying
the Quaternary alluvium 1s the Cretaceous-aged Walnut Formation, which consists of 20 to 30
feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded
fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the
Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and limestone.
The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly
consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace
deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut
Formation. Soil borings (Appendix A) encountered saturated conditions below the 18-foot
depth. Monitoring well WITCTAOQ16 was 1nstalled adjacent to Building 1414 with the well
screen placed from 13 feet bgs to the top of the Walnut Formation, encountered at 28 feet 1n
depth. Monitoring wells adjacent to Building 1414 indicate that the groundwater flow direction
is east toward the Trinity River.

11.4 Results from Initial Site Investigation

Law collected so1l samples in 1994 from three borings (1414-SBO1 through 1414-SB03) adjacent
to the OWS at Building 1414 (Figure 11-1). Table 11-2 contains a summary of the analytes
detected in the samples collected by Law (1995) and compares the detected concentrations to
basewide background concentrations and MSCs. Detected analyte concentrations, which
exceeded background concentrations, are shown on Figure 11-1. The following sections present
the results from surface and subsurface soil samples that were collected by Law (1995) during the

initial site investigation at the Building 1414 site.
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11.4.1 Surface Soil

Law (1995) collected surface soil samples from soil borings 1414-SBO! and 1414-SB03 below
the impervious layer of concrete at the site (Figure 11-1). The surface soil samples were
submitted for analysis of VOCs and inorganics. The results from these surface soil samples are

discussed 1n the following subsections.

VOCs. Two VOCs, methylene chloride and acetone, were detected 1n the surface soil samples
from 1414-SB01 and 1414-SB03 slightly above the method detection limit as shown in Table [ -
2. Both methylene chloride and acetone exceeded their respective MQLS; however, they were
well below their MSCs. Methylene chlonde and acetone are considered common laboratory

contaminants and their detections were likely a result of laboratory contamination.

Inorganics. Inorganic constituents detected 1n the surface soil sampie from 1414-SB01
included aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc (Table 11-2).
The results for arsenic, cadmium, cobalt, lead, and nickel exceeded their respective background
concentrations. Arsenic, cadmium, and lead concentrations also exceeded their respective
MSCs. The detected concentrations of cobalt and nickel were only slightly above their

background concentrations and were likely extreme, but true, background concentrations.

Inorganic constituents detected in the surface soil sample from 1414-SB03 were the same as
detected 1n sample 1414-SBO1. However, only the detected concentration of cadmium exceeded
its background MSC.

11.4.2 Subsurface Soil

Law (1995) collected a subsurface soil sample from 3 to 5 feet bgs with direct-push technology
(DPT) at location 1414-SB02 (Figure 11-1). Additionally, subsurface soil samples were
collected from 7 to 9 feet bgs from DPT borings 1414-SBO01, 1414-SB02, and 1414-SB03.
Samples were submitted for analysis of VOCs and inorganics. The following subsections discuss

the analytical results from the subsurface soil samples collected by Law (1995).
VOCs. Methylene chloride and acetone were detected above the MQLs 1n subsurface so1l
samples collected during the inwial site investigation. Methylene chlonde and acetone are

considered common laboratory contaminants and their concentrations were likely a result of

KN/Carswell/PAOWS/Final/P3-TXT/04/30/01¢10 03 AM
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laboratory contamination. Both VOCs were detected at concentrations well below the
established MSCs of 0.5 and 1,020 mg/kg, respectively.

Inorganics. In the subsurface soi1l sample from 7 to 9 feet bgs at 1414-SBO01, the following
inorganics were detected: aluminum, arsenic, bartum, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and
zinc (Table 11-2). Of these, only barium and cadmium exceeded basewide background
concentrations. The detected cadmium concentration (1 3 mg/kg) exceeded both its background
concentration and its MSC. Barium was detected at a concentratuon (150 mg/kg) slightly above
background, but below the MSC for barium (200 mg/kg). Considering that barium was detected
above background in this sample only, the detected barium concentration at 1414-SBO1 was

likely an extreme but true background concentration.

Eighteen inorganics were also detected 1n the sample from 3 to 5 feet bgs at 1414-SB02  Of the
18 norganic constituents detected, only cadmium and lead exceed their background UTL Limut.
The cadmium and lead concentrations detected from 3 to 5 feet bgs at 1414-SB02 also exceeded
MSCs. Eighteen inorganics were also detected in the sample from 7 to 9 feet bgs at 1414-SB02.
Arsenic, cadmium, and copper were the only 1norganics detected above background in the sample

from 7 to 9 feet bgs at 1414-SB02. Arsenic and cadmium concentrations also exceeded MSCs.

In the sample collected from 7 to 9 feet bgs at 1414-SB03, the same 18 inorganic constituents
were detected as in the previous samples. The results for arsenic, cadmium, copper, magnesium,
and manganese exceed their background concentrations. The results for arsenic and cadmium
also exceeded MSCs. Magnesium is considered an essential nutrient and the detected
concentrations at 1414-SB03 were likely a natural variation in background levels. The detected
manganese concentration (500 mg/kg) was only shightly above background and was below the
MSC Considering that manganese concentrations were below background in all other soil
samples at the site, it appears that the manganese concentration detected at 1414-SB03 was likely

an extreme but true background concentration.

11.5 Results from Phase 1 RFI Activities
The following sections presents the analytical results from surface soil samples that were
collected by IT (1997) during the Phase | Sanitary Sewer System RFI at Building 1414. A

discussion of the groundwater analytical results collected from the monitoring well installed

KN/Carswell/P3OWS/Final/P3-TXT/04/30/01(10 03 AM
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during the investigation is also included. The purpose of the Phase | RFI soil samples was to
supplement the analytical data for VOCs and inorganics that was collected by Law (1995) during

the initial site investigation.

Table 11-3 contains a summary of the analytes detected in the Phase | RFI soil samples collected
by IT and Table 11-4 contains a summary of the analytes detected in the Phase | RFI
groundwater samples. Analytical detection summary tables for the soil and groundwater samples

collected at Building 1414 are shown in Tables B-14 and B-15, respectively.

11.5.1 Surface Soil

Surface soil samples were collected by IT from soil borings SB141401 and SB141402,
respectively, and submitted for analysis of SVOCs and pesticides/PCBs to supplement the Law
data for VOCs and inorganics. The following subsections discuss the analytical results of the

surface soil samples collected by IT during the Phase | RFIL,

SVOCs. No SVOCs were detected above MQLs in surface soil samples from SB141401 or
SB141402. All SVOC detections in the surface so1l sample from SB141402 were TICs that were
qualified as estimated concentrations below the PQLs (Table B-14). These TICs included
unidentified hydrocarbons. Although no detection himits were established for these compounds
1n the laboratory analysis, the values are below the PQL range (0 660 mg/kg to 3.30 mg/kg) for
SVOCs described in SW846 Method 8270 (EPA, 1997). The source of these compounds 15 most
likely from incidental spills from the separator and floor wash down duning maintenance
activities at Building 1414. Because the detected concentrations are below the PQLs for the
method used, all SVOC concentrations are below the background concentration for organics, as
defined by the TNRCC RRP.

Pesticides/PCBs. No pesticides or PCBs were detected above MQLs in the surface soils
sampled during the Phase 1 RFI activities.

KN/Carswel/PIOWS/Final/P3-TXT/04/30/01(10 03 AM
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11.5.2 Subsurface Soil

IT collected subsurface so1l samples from 18 to 20 feet bgs (i.e., immediately above the water
table) at Phase 1 borings locations SB141401 and SB141402 for analysis of SVOCs and
pesticides/PCBs to supplement the data for VOCs and morganics that were collected during the
Law (1995) investigation. Additionally, a sample was collected from 2 to 4 feet bgs at

SB 141401 for analysis of VOCs, TPH-DRO/GRO (EPA Method 8015M), and 1norganics. The
following subsections discuss the analytical results of the subsurface soil samples collected by IT
during the Phase 1 RFI

VOCs. Toluene and acetone were the only VOCs detected in the subsurface soil sample
collected from 2 to 4 feet bgs at SB141401. Toluene was detected at a concentration (0.011
mg/Kg) above its MQL (0 0053 mg/kg), but well below the MSC (100 mg/kg). This detected
concentration was likely the result of toluene leaching from the sample sleeve, which was made
of PET. The detected acetone concentration (0.0067 mg/kg) was below 1its MQL (0.021 mg/kg),
and considering that acetone is a common laboratory contaminant, the result was likely the result

of laboratory contamination.

TPH. TPH-GRO (0.38 BJ mg/kg) and TPH-DRO (2 BJ mg/kg) were detected in the sample
from 2 to 4 feet bgs at SB141401 at estimated concentrations below their respective MQLs. The
B-qualifiers indicate that the detected concentrations were likely the result of laboratory

contamination.

SVOCs. No SVOCs were detected above MQLs in subsurface samples at the Building 1414

site

Pesticides/PCBs. No pesticides/PCB compounds were detected in subsurface soil samples at
the Building 1414 site.

Inorganics. Six inorganics (arsenic, barium, chromium, lead, mercury, and selenium) were
detected in the sample from 2 to 4 feet bgs at SB141401. Of these, only selenium (0.63 mg/kg)
exceeded 1ts background concentration (0.63 mg/kg). Considering that the selenium
concentration is well below the MSC of 5 mg/kg and that selenium was not detected above
background n the Law (1995) samples, the selenium detection at SB141401 was likely an

extreme, but true, background concentration,
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11.5.3 Groundwater

Monitoring well WITCTAQ16 was installed 1n March 1997 immediately adjacent to the OWS at
Building 1414 (Figure 11-1). A groundwater sample was collected from the well and submutted
for analysis of VOCs, SVOCs, and inorganics. The following subsections discuss the analytical
results from the groundwater sample collected from WITCTAO16 during the Phase 1 RFL.

VOCs. cis-1,2-DCE and TCE were detected at concentrations above their MQLs and MSCs 1n
the groundwater sample from WITCTAQ16. However, because the extent of the AFP-4 TCE
groundwater plume includes the area of Building 1414 and contaminants from this plume are
managed under the AFP-4 Superfund Cleanup Program, the detected concentrations of TCE and
its breakdown products, such as DCE and vinyl chioride, are not considered as an indication of a
release from the OWS at Building 1414

Methylene chloride was detected at a concentration greater than the MQL but was qualified as a
laboratory contaminant and was most likely the result of laboratory contamination. The detected
concentration of methylene chloride was well below the established MSC of 0.005 mg/L. No
other VOCs were detected above MQLs.

SVOCs. One unidentified compound was also detected and tentatively qualified as estimated
below the PQL in the SW8270 analysis. Although a detection limit was not established for this
compound 1n the laboratory analysis, the value is below the PQL range (0.01 to 1.0 mg/L) for
SVOCs described in SW846 Method 8270 (EPA, 1997). No other SVOCs were detected above
MQLs.

Inorganics. Iron was detected at a concentration {0.229 mg/L) above its background
concentration (0.224 mg/L) in the Phase | groundwater sample from WITCTAOQI16. Iron is
considered an essential nutrient and the detected concentration likely represents a slight variation
in background. No other inorganics were detected above the basewide background

concentrations.

KN/Carswell/P30WS/Final/P3-TXT/04/30/01(10 03 AM
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11.6 Results from Phase 2 Activities

IT collected soil samples from two borings (SB1414103 and SB141404) during the Phase 2 RF1
activities 1n April 2000 to confirm and delineate arsenic, cadmium, and/or lead concentrations
detected during the Law {1995) investigation. Table 11-3 includes the analytical results for the
Phase 2 soil samples. A summary of the RFI SPLP results are shown in Table 11-5. Figure 11-1
shows the locations of the Phase 2 samples. The following sections discuss the results of Phase 2

so1l samples.

11.6.1 Surface Soil

A surface soil sample was collected from Phase 2 boring SB 141403 to delineate arsenic and lead
concentrations identified during the Law {1995) investigation. As shown 1n Table 11-3 and
Figure 11-1, the arsenic and lead concentrations detected 1n the surface soil sample from

SB 141403 were below their respective background concentrations.

A surface so1l sample was also collecied from Phase 2 borimg SB 141404 to delineate arsenic,
cadmium, and lead concentrations identified during the Law (1995) investigation. As shown in
Table 11-3 and Figure 11-1, the arsenic, cadmium, and lead concentrations detected in the

surface soil sample from SB 141404 were all below background.

11.6.2 Subsurface Soil

Subsurface soil samples were collected at depths immediately above the water table at Phase 2
borings SB141403 (17 to 19 feet bgs) and SB141404 (18 to 20 feet bgs). As shown in Table 11-
3 and Figure 11-1, the detected concentration of arsenic (5.46 mg/kg) was below background in
the subsurface soil sample from SB141403. Simularly, the detected concentrations of cadmium

(0.169 mg/kg) and lead (9.13 mg/kg) 1n the subsurface soil sample from SB141404 were also
below background.

11.7 Results from Phase 3 RF| Activities

Based upon the results of the Phase 2 samples and reanalysis of the Law (1995) results, it was
determined that additional delineation of inorganics in soil was required at Building 1414.
Therefore, soil samples were collected from three additional borings, SB141405 through
SB141407 during the Phase 3 RF11n November 2000. Two of the Phase 3 borings, SB141405
and SB 141406, were sampled for the purpose of delineating arsenic, cadmium, and copper

concentrations in soil to the southwest and southeast of Building 1414

KN/Carswel/PIOWS/Final/P3-TXT/04/30/01(10 03 AM
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The final Phase 3 boring, SB141407, was placed adjacent to former Law (1995) boring 1414-
SBO1 1n an attempt to confirm elevated concentrations of arsenic, cadmium, and lead at this

location.

The results from the Phase 3 soil samples at Building 1414 are included 1n Table 11-3. The
Phase 3 analytical results are also shown in Figure 11-1. The following sections discuss the
results of the Phase 3 RFI samples

11.7.1 Surface Soil ‘

IT collected surface soil samples from borings SB141406 and SB141407 during the Phase 3 RFL
The surface soil sample from SB141406 was analyzed for cadmium and lead to delineate
concentrations of these inorganics at former Law (1995) borings 1414-SB02 and 1414-SB03.
The surface soil sample from SB 141407 was analyzed for arsenic, cadmium, and lead to confirm
the detected concentrations of these inorganics at former Law (1995) boring 1414-SB01. The
following subsections discuss the arsenic, cadmium, and copper concentrations detected in

surface soil at Building 1414,

Arsenic. Asshown in Table 11-3 and Figure 11-1, the detected concentration of arsenic (4.85
mg/kg) 1n the surface soil sample from SB 141407 was below background. The arsenic
concentration detected by Law at this location was not replicated and no SPLP analysis was
performed Therefore, it appears that the arsenic concentration detected by Law (1995) was an

extreme, but true, background concentration.

Cadmium. The cadmium concentration detected in the surface soil sample from SB 141406 was
below the background concentration. Therefore, the cadmium concentrations detected in surface
soil at former Law (1995) borings 1414-SB01 and 1414-SB03 have been delineated to the
southeast by the results from SB141405.

Lead. The lead concentration detected 1n the surface soil sample from SB 141406 was below

background. Therefore, the lead concentration detected in surface soil from former Law (1995)
boring 1414-SB01 has been delineated to the southeast by the results from SB141406.

KN/Carswell/P3OWS/Final/P3-TXT/04/30/01¢(10 03 AM
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11.7.2 Subsurface Soil
The following subsections discuss the analytical results from subsurface so1l samples collected
during the Phase 3 RFI activiues.

Arsenic. Arsenic concentrauons detected in subsurface soil samples collected from 5 1o 7 feet
bgs and 10 1o 12 feet bgs at borings SB14 1405 and SB141406 were all below the background
concentration for arsenic. Therefore, the elevated arsenic concentrations found in former Law
(1995) borings 1414-SB02 and 1414-SB03 have been delineated to the southwest and southeast
by the results from SB141405 and SB 141406, respectively.

Cadmium. Cadmium concentrations detected in subsurface soil samples from 5 to 7 feet bgs
and 10 to 12 feet bgs at borings SB 141405 through SB141407 were all below background.
Therefore, the elevated cadmium concentrations found in former Law (1995) borings 1414-SBO1
through 1414-SBO3 have been delineated to the southwest and southeast by the results from

SB 141405 and SB 141406, respectively. Additionally, because the maximum concentrations of
cadmium at former Law (1995) boring 1414-SBO1 were not replicated by the results from the
Phase 3 boring SB141407, it appears that the cadmium concentrations detected by Law (1995)
were extreme, but true, background concentrations and were not the result of a release from the
OWS at Building 1414,

Copper. Copper concentrations detected in subsurface soil samples collected from 5 to 7 feet
bgs and 10 to 12 feet bgs at borings SB141405 and SB 141406 were all below background.
Therefore, the elevated copper concentrations found in former Law (1995) borings 1414-SB02

and 1414-SB03 have been delineated to the southwest and southeast by the results from
SB 141405 and SB 141406, respectively

11.8 Summary and Discussion

Law (1995) collected soil samples for analysis of VOCs and inorganics at three locations (1414-
SBO1 through 1414-SB03) adjacent to the OWS at Building 1414 dunng their initial site
invesugation in 1994, The analytical results from the Law 1nvestigation indicated that arsenic,
cadmium, and lead concentrations exceeded background concentrations and MSCs in soil
samples. IT collected surface and subsurface soil samples from two locations (SB 141401 and
SB141402) adjacent to the OWS for analysis of SVOCs and pesticides/PCBs during the Phase |
Sanitary Sewer System RFI in 1997 to supplement the data collected by Law (1995). IT also

KN/Carswel/P30WS/Funal/P3-TXT/04/30/01(10 03 AM
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installed and sampled monitoring well WITCTAQ16 as part of the Phase 1 RFI activities to

determine if groundwater had been impacted downgradient of the site.

In June 1999, IT collected so1l samples from two soil borings (SB141403 and SB141404) as part
of the Phase 2 RFI to delineate arsenic, cadmium, and lead concentrations 1dentified above
background during the Law investgation. Finally, IT collected soil samples from three
additional so1l borings (SB 141405 through SB141407) during the Phase 3 RFI in November
2000 to confirm the maximum concentrations of arsenic, cadmium, and lead detected by Law

(1995) and to delineate inorganic concentrations to below background levels.

The following sections discuss the relevance of the parameters detected in surface soil,

subsurface soil, and groundwater during investigations at the Building 1414 site.

11.8.1 Surface Soil

No SVOCs, pesticides, or PCBs were detected above background in the surface so1l samples
collected by Law (1995). One VOC, methylene chloride, was detected above MQLs in surface
so1l during the Law investigation. However, the detected methylene chloride concentrations

were well below the MSC and were likely the result of laboratory contamination.

Arsenic, cadmium, and lead were detected above background in a surface soil sample collected
by Law (1995) at 1414-SBO1. However, these inorganics were detected at concentrations below
background in the surface soil sample from SB 141407, which was located adjacent to former
Law (1995) boring 1414-SBO1. The elevated concentrations of inorganics in surface so1l have
been delineated by the results from surface soil samples collected at Phase 2 borings (SB141403
and SB141404) and the results from Phase 3 borings (SB141405 and SB141406). The low
concentrations detected in the samples collected by IT during the Phase 2 and Phase 3 RFIs
indicates that there is no pattern of arsenic, cadmium, and lead contamination 1n surface sotl at
the Building 1414 site.

11.8.2 Subsurface Soil

No SVOCs or pesticides/PCBs were detected above background in the subsurface soil samples
collected near the OWS umit at Building 1194. Three VOCs, acetone, methylene chloride, and
toluene, were detected above MQLs 1n the subsurface samples collected. The detected

concentrations of acetone and methylene chloride were likely the result of laboratory

KN/Carswell/P30WS/Final/P3-TXTA4/30/01(10 03 AM
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contamination. The toluene concentration detected 1n the subsurface sample (2 to 4 feet bgs)
from SB141401 was well below the MSC for toluene and was likely the result of toluene
leaching from the sample sleeve, which was made of PET. The absence of toluene 1n the
samples collected during the Law (1995) investigation provides evidence that there is no pattern

of toluene concentrations in subsurface soils at the site.

Arsenic and cadmium were detected 1n the subsurface samples collected by Law (1995) at
concentrations that exceeded background and MSC. Copper was detected at concentrations
slightly above background 1n more than one subsurface sample. As shown in Figure 11-1, the
elevated concentrations of arsenic, cadmium, and copper detected 1n the subsurface so1l samples
collected by Law (1995) have been delineated to background concentrations by the Phase 2 and
Phase 3 results. Furthermore, because arsenic and cadmium concentrations could not be
replicated near former Law boring 1414-SB0I and were not detected above background in any of
the RFI soil samples collected by IT, it appears that the arsenic and cadmium concentrations

detected by Law were likely extreme, but true, background concentrations

11.8.3 Groundwater

Other than methylene chloride, a common laboratory contaminant, and TCE and 1ts breakdown
product, cis-1,2-DCE, no VOCs were detected above their respective MQLs 1n the groundwater
sample from WITCTAO16. As mentioned previously, Building 1414 is located within the extent
of the TCE plume originating from AFP-4; therefore, the presence of TCE and its breakdown
products in WITCTAO16 is not considered as an indication of a release from the OWS at
Building 1414. Iron was detected shightly above background in the groundwater sample from
WITCTAOI16. Considering that 1ron is a naturally occurring essential nutrient, the elevated

concentration was likely an extreme variation in background concentrations.

The absence of VOCs and SVOCs contained in petroleum products such as hydraulic fluid,
antifreeze, JP-4, etc. in the groundwater sample from WITCTAO16 indicates that any releases
that may have occurred from the OWS at Building 1414 have not significantly impacted

groundwater at the site.
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11.9 Conclusions

Considering that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics above TNRCC
MSCs has been 1dentified in the so1l and groundwater samples collected in the vicimty of
Building 1414, it 1s recommended that the site be presented for closure under RRS 2 of the
TNRCC RRP. The site is recommended for closure under RRS 2 because the arsenic, cadmium,
copper, and lead concentrations detected in surface and subsurface soil samples have been
delineated to background. Although the arsenic, cadmium, and lead concentrations detected in
former Law (1995) borings were not confirmed, the fact that these inorganics were detected at
concentrations at or below background 1n all of the samples collected by IT during the RFI
activities 1n the vicinity of Building 1414 indicates that the elevated concentrations of arsenic,

cadmium, and lead detected by Law (1993) were extreme, but true, background concentrations.

The absence of detected concentrations exceeding MSCs of compounds contained in the influent
to the OWS (e g., hydraulic fluid, antifreeze, JP-4, degreasing solvents and other cleaning agents,
engme lubricating o1}, and other petroleum byproducts) 1n the so1l and groundwater samples
collected at the site indicates any releases from the OWS have not significantly impacted the
environment. Therefore, closure 1s recommended under RRS 2 for the OWS at Building 1414,
Should this recommendation be accepted, a letter stating that closure of SWMU 41 (the OWS at
Building 1414) was carried out in accordance with TAC §335.553, and signed by an Air Force
representative, will be transmitted to the TNRCC, along with a metes and bounds description of
SWMU 41. The metes and bounds description will correspond to surveyed coordinates of the
affected area shown in Figure 11-1.
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