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Abbreviations & Acronyms

AFCEE Air Force Center for Environmental Excellence
DPT direct push technology

EEG Ellis Environmental Group, LC

EPA Environmental Protection Agency

FSP Field Sampling Plan

ft-bgs feet below ground surface

IT IT Corporation

mg/kg milligrams per kilogram

mg/L milligrams per Liter

MSC media-specific concentration

NAS Naval Air Station

OwWS o1l/water separator

RCRA Resource Conservation and Recovery Act

RFI RCRA Facility Investigation

RRS Risk Reduction Standard

SPLP Synthetic Precipitation Leaching Procedure
STL Severn Trent Laboratories

SvVoC semivolatile organic compound

Sw solhid waste

TNRCC Texas Natural Resource Conservation Comnussion
vOC volatile organic compound
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1.0 Introduction

Ellis Environmental Group, LC (EEG) was contracted by the Air Force Center for Environmental
Excellence (AFCEE), at Brooks Air Force Base, Texas to conduct a Phase 4 Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to evaluate existing
mformation, delineate the extent of contamination, and prepare a Phase 4 RFI addendum report
for one oil/water separator (OWS) located at Building 1655 Naval Air Station (NAS) Fort Worth
Joint Reserve Base (JRB), Texas. EEG performed this work under Contract F41624-00-D-8032,
Delivery Order No. 0009.

1.1 Background

NAS Fort Worth JRB is located 1n north-central Texas in Tarrant County, 8 miles west of
downtown Fort Worth. The base 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 the Trimity 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 No. 4 to
the west. The area surrounding NAS Fort Worth JRB is mostly suburban, including the residential
areas of the cities of Fort Worth, Westworth Village, and White Settlement. The Base was home
to Carswell Air Force Base prior to realignment and changed to NAS Fort Worth JRB in 1991,

The Building 1655 OWS 1s located adjacent to the northwest corner of Building 1655 (Figure 1).
The OWS 15 a below ground concrete vault operated by gravity flow and connected to the
Sanitary Sewer System (Sol:d Waste Management Unit 66). Building 1655 1s used as an engine
mantenance and storage facility and is currently active. The OWS unit was installed to treat
wastewater collected 1n the building floor drains. Base personnel have not reported any problems
associated with the OWS and visual observations did not indicate any apparent problems
associated with the integnty of the separator unit. The separator treats wastewater from the floor
drains that may contain hydraulic flmd, engme lubncating o1, and petroleum by-products.

IT Corporation (IT) collected so1l and groundwater samples during the Phase 1 Sanitary Sewer
System RFI(IT 1997). Additional so1l and groundwater samples were collected by IT during
Phase 3 of the RFI (IT personnel communication) The results of the previous sampling (Phase 1
and Phase 3) indicated that manganese was the only analyte to exceed regulatory standards n
subsurface samples.

Phase 4 RFI for Ol / Waler Separator at Building 1655 11 Contract No. F41624-00-D-8032
Final Report Delivery Order No. 0009
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2.0 Regulatory Requirements

Analytical data collected at Building 1655 OWS was evaluated and compared to the Texas
Natural Resource Conservation Commission (TNRCC) Risk Reduction Standards (RRSs). The
TNRCC RRSs 30, Texas Admimstrative Code (TAC) 335 Subchapter S specifies a consistent
risk management policy to define the cleanup actions necessary to protect human health and the
environment. The RRSs define the following three tiers of cleanup standards:

e RRSI requires cleanup to laboratory nondetectable levels or site-specific levels. A site
may be closed with no cleanup 1f there are no exceedances. Cleanup of RRS1 levels s
commonly referred to as “clean closure.” Deed certification on the property and post-
closure care 1s not required under this standard.

o RRS2 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 (MSC). Examples of MSCs for selected
chemicals are tabulated m the regulations (30 TAC Section 336.568 Appendix II), and
equations are prescribed for use in calculation of MSCs for chemicals not listed.
Contarminant delineation may be used as an alternative to cleanup for site closure. Deed
certification on the property 1s required. Post-closure care may be required to monitor
groundwater concentrations that exceed RRS2.

e RRS3 requires a site-specific baseline risk assessment to define alternative cleanup levels
based on health effects. Clean up under RRS3 standards may also require performing a
corrective measures study to evaluate appropriate cleanup alternatives. Deed certification
is required and post-closure care may be required for cleanup under this standard.

RRS1 concentrations have been established for soil and groundwater inorganic concentrations for
NAS Fort Worth JRB during the Final Basewide Background Study, Volume 1 (Jacobs, 1998).
Table 1 illustrates the surface, subsurface, and groundwater background (RRS1) inorganic
concentrations, Table 2 illustrates the RRS2 (MSC) for metals, semivolatile organics, volatile
organics, organochlorine pesticides and PCBs.

2.1 Investigation Objectives

The overall objective of this RFI is to obtain regulatory closure of the Building 1655 OWS site
under the TNRCC RRS program. The Building 1655 OWS recerves waste produced from the
industnal processes conducted within Building 1655. The industrial processes generated waste
matenals, primarily o1ls, recoverable fuels, spent solvents, and cleaners. Analytical parameters
were chosen for this RFI based on contamination expected from these processes. Previous phases
of this RFI have 1dentified subsurface soil contamination around the Building 1655 OWS and
have characterized the nature and extent of the contamination.

Since the nature and general location of the subsurface so1l contamination has been characterized,
this Phase 4 RFI focused on defining the vertical and horizontal extent of manganese that exceeds
background or RRS! concentrations in site soils. This was accomplished by advancing borings
using direct push technology (DPT) and collecting soil samples from selected boring mtervals.

Phase 4 RFI for Od / Water Separator af Building 1655 2-1 Contract No F41624-00-D-8032
Final Report Delivery Order No 0009
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Confirmation that manganese groundwater concentrations are below MSC levels, by sampling an
existing on-site monitoring well, was also an objective of this Phase 4 RFI.

Phase 4 RFI for Qi / Water Separalor at Bullding 1655 2-2 Contract No F41624-00-D-8032
Final Report Delivery Order No 0009
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3.0 Previous Site Characterization Activities

The purpose of previous RFI sampling efforts was to determine whether releases that may have
occurred from the OWS at Building 1655 produced contaminant concentrations n soil and
groundwater above site wide background concentrations and/or MSCs. IT collected soit samples
during the Phase 1 and Phase 3 Sanitary Sewer System RFI (IT 1997, 2000). IT’s Sanitary Sewer
System RFT investigated 21 o1l/water separators and grit/oil interceptors. The Building 1655
OWS was one of the sites investigated. IT investigated the sites during three phases. Building
1655 OWS was only investigated during Phase 1 and Phase 3.

31 Phase 1 Sanitary Sewer System RFI Investigation

During Phase I activities, IT collected soil samples at the Building 1655 OWS from boring
SB165502 located adjacent to the west corner of the OWS unit (Figure 2). A copy of the IT soil
boring log 1s located in Appendix A. Surface soi1l sample number MS1453 was collected from 0
to 2 ft-bgs. Subsurface so1l sample number MS1454 was collected from 10-12 feet bgs, directly
above the water table.

During the Phase 1 RFI, IT also installed and collected a groundwater sample from monitoring

well WITCTAO004 (Figure 2). The momtoring well was constructed adjacent to SB165502. The
monitoring well was completed to a total depth of 19 ft-bgs with a screen interval from 11.3 to

18.8 ft-bgs. A copy of the IT Well Completion Information is located in Appendix B.

Surface and subsurface soil samples from boring SB165502 were analyzed for VOCs (EPA
Method SW8260), SVOCs (EPA Method SW8270), inorganics (EPA Method SW6010/ 7471),
and pesticides/PCBs (EPA Method SW8080). The groundwater sample from monitoring well
WITCTAO004 was analyzed for VOCs, SVOCs, and morganics. Table 3 1llustrates a summary of
the previous sampling results collected by IT at the Building 1655 OWS.

Analytical results from the Phase 1 RFI are presented on Figure 2. No contaminant of concern
was identified in the surface soils samples during the Phase 1 characterization sampling.
However, one contaminant of concern was identified 1n the subsurface soils. Manganese was
detected at a concentration of 2210 mg/kg at a depth of 10 ft-bgs. This concentration is above the
background concentration of 351.7 mg/kg and the MSC of 1400 mg/kg. Table 4 presents a
summary of Phase 1 soil analytical results.

After groundwater montoring well WITCTAO004 was installed and developed, a groundwater
sample was collected. The results of the groundwater analysis indicate that all analytes were
below MSC levels. A copy of the Building 1655 Phase 1 groundwater analytical results is located
in Table 5.

Phase 4 RFi for O/ Water Separalor at Building 1655 31 Confract No F41624-00-D-8032
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3.2 Phase 3 Sanitary Sewer System RFI Investigation

Additional sampling was performed by IT during Phase 3 of the RFI 1n November and December
2000 to confirm manganese concentrations in the subsurface soils and resample monitoring well
WITCTAO004. So1l boring SB165503 was advanced adjacent to SB165502 (Figure 2). Soil
samples were collected to determine manganese concentrations in surface and subsurface soils.
The samples were collected from surface to 2 feet and 10 to 12 ft-bgs. Monitoring well
WITCTAO004 was sampled and analyzed for manganese.

During the Phase 3 RFI, boring SB165503 was advanced adjacent to SB165502 to collect
manganese concentrations n the surface and subsurface soils. The results of the analysis
indicated that manganese concentration in the surface soil (131 mg/kg) was detected at
concentrations below RRS1 surface values. However, the subsurface concentration of manganese
was detected at 1770 mg/kg, which 1s above the soil MSC of 1440 mg/kg. The 10-to 12-ft-bgs
sample was then analyzed using the Synthetic Precipitation Leaching Procedure (SPLP). Results
indicated a manganese value of 7 32 mg/L, which is lower than the existing groundwater MSC of
14 mg/L. Since the SPLP value is lower that the existing groundwater MSC, a new so1l MSC of
1770 mg/kg can be established for manganese. Although a new MSC was established during
Phase 3, 1t was not the final MSC that was established duning Phase 4. In addition to conducting
the SPLP analysis, a field duplicate sample was analyzed for manganese. The results of the field
duplicate indicated a manganese concentration of 1230 mg/kg. This concentration 1s below the
MSC value of 1440 mg/kg. It was recommended that this Phase 4 sampling event confirm the
manganese concentration near SB165503 at 10 to 12 ft-bgs. Table 6 1llustrates the results of the
Phase 3 so1l and groundwater analytical results.

Phase 4 RF for Oil / Waler Separator at Buikding 1655 3-3 Contract No F41624-00-D-8032
Final Report Defivery Order No 0009
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4.0 Phase 4 RFI Activities

EEG completed four soil borings in August 2001 to delineate the lateral extent of manganese.
Location and results of the Phase 4 RFI activities are shown on Figure 2. SB165504 was
advanced as a confirmation soil boring. Soil borings SB165505, SB165506, and SB165507 were
advanced to further delineate manganese. Photographs of the site are located in Appendix F of
this report. Boring logs for each boring are included in Appendix A.

The first soil boring (SB165504) was advanced (using DPT) adjacent to SB165503 to confirm the
manganese concentration :dentified during the Phase 3 RFI. A so1l sample was collected at 10 to
12 ft-bgs. The sample results are listed on Table 7 and on page 13 of the laboratory test results
found in Appendix C.

A second soil boring (SB165505) was advanced (using DPT) northeast of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not
collected from the surface (0 to 2 fi-bgs) due to 8 inches of concrete pavement. Samples were
collected from 4.5 to 5.5 fi-bgs (SB165505-02) and from 13.5 to 14 ft-bgs (SB165505-03), which
was the top of the water table. The sample results are listed on Table 7 and on pages 14 and 15 of
the laboratory test results found 1n Appendix C.

A third soil boring (SB165506) was advanced (using DPT) southwest of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not
collected from the surface (0 to 2 ft-bgs) due to 8 inches of concrete pavement. Samples were
collected from 7 to 8.5 ft-bgs (SB165506-02) and from 14 to 15 ft-bgs (SB165506-03), which
was the top of water table. The sampie resuits are listed on Table 7 and on pages 16 and 17 of the
laboratory test results found in Appendix C.

A fourth so1l boring (SB165507) was advanced (using DPT) northwest of Building 1655 OWS to
delineate the vertical and lateral extent of the manganese contamination. Samples were not .
collected from the surface (0 to 2 ft-bgs) due to 8 inches of concrete pavement. Samples were
collected from 7 to 8 ft-bgs (SB165507-02) and from 13-13.5 ft-bgs (SB165507-03), which was
the top of water table. The sample results are listed on Table 7 and on pages 18 and 19 of the
laboratory test results found 1n Appendix C. Duplicate 01 (SB165507-02) sample results are
found on page 20 of the laboratory test results found 1n Appendix C.

All so1l samples were shipped to Severn Trent Laboratonies (STL) - Chicago and analyzed for
manganese using EPA Method SW6G10.

Monitoring well WITCTA004 was developed and sampled for manganese. The samples were
shipped to STL-Chicago Laboratory and analyzed using EPA Method SW6010. The sample
results are located on Table 7 and on page 13 of the laboratory test results. The groundwater field
sampling data sheet 1s found in Appendix E.

Investigation derived wastes were disposed of according to methods described in Section 5.11 of
the Freld S8ampling Plan (FSP) (EEG, 2001).

Phase 4 RFI for Qil / Water Separator af Burlding 1655 4-1 Contract No F41624-00-0-6032
Final Report Delwvery Order No 0009
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4.1 Analytical Results

All soil samples were shipped to Severn Trent Laboratonies (S8TL) — Chicago and analyzed for
manganese using EPA Method SW6010B, Table 7 illustrates the results of the Phase 4 RFI soil
and groundwater analytical results.

The results of the analysis conducted on SB165504-03 indicated that the subsurface concentration
of manganese was detected at 2660 mg/kg, which is above the subsurface soil RRS-2 of 1770
mg/kg The 10 to 12 ft-bgs sample was then analyzed using the Synthetic Precipitation Leaching
Procedure (SPLP). Results indicated a manganese value of 3,75 mg/L, which is lower than the
existing groundwater MSC of 14 mg/L. Since the SPLP value 1s lower than the existing
groundwater MSC, a new so1l MSC of 2660 mg/kg can be established for manganese.

The laboratory results for soil boring (SB165505) at the 4.5 to 5.5 ft-bgs interval for manganese
was 115 mg/kg. The result for the sample collected at the 13.5 to 14 ft-bgs interval for manganese
was 90.5 mg/kg. Both samples are below the subsurface soil RRS 2 limt of 2660 mg/kg.

The laboratory results for soil boring (SB165506) at the 7 to 8.5 ft-bgs interval for manganese
was 84.4 mg/kg. The result for the sample collected at the 14 to 15 ft-bgs interval for manganese
was 516 mg/kg. Both samples are below the subsurface soil RRS 2 lirmt of 2660 mg/kg.

The laboratory results for soil boring (SB165507) at the 7 to 8 ft-bgs 1nterval for manganese was
72.6 mg/kg. The resulit for the sample collected at the 13 to 13.5 ft-bgs interval for manganese
was 195 mg/kg. The laboratory result for manganese from the field duphicate (7 to 8 ft-bgs
interval) was 98 4 mg/kg. All three samples are below the subsurface soi1l RRS 2 limit of 2660

mg/kg.

The laboratory test result for monitoring well WITCTAO004 for manganese was 0.253 mg/L,
which is below the MSC of 14 mg/L.

4.2 Field Sampling

All activities were conducted n accordance with the FSP. Completed field forms are included 1n
Appendices A and E.

4.2 Quality Assurance

Project data such as groundwater level measurements, boring logs, chain of custody forms, and
equipment calibration logs were reviewed by the project manager for accuracy and completeness.
Laboratory data validation is included in Appendix D.

4.3 Deviations

EEG did not collect surface samples at SB165505, SB165506, or SB165507 due to difficulties in
coring through the 8 inches of pavement that covered the oil/water separator area. Since the only
depth of concern (depth of contamination) was at the 10-foot interval, a field decision was made
by the project manager not to collect the surface sample.

Phase 4 RFI for Oil/ Waler Separalor af Budding 1655 4-2 Coniract No F41624-00-D-8032
Final Report Delrvery Order No 0009
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4.4 Recommendations

EEG completed four soil borings in August 2001 to both confirm and dehneate the Building
1655 o1l and water separator site. SB165504 confirmed the manganese concentration

(2210 mg/kg) 1dentified during the Phase 1 RFI in the 10 to 12 ft-bgs nterval. The laboratory
results indicated that the subsurface concentration of manganese was detected at 2660 mg/kg (at
the same 1nterval), which 1s above the subsurface soil RRS-2 of 1770 mg/kg. The 10- to 12 ft-bgs
sample was analyzed using the Synthetic Precipitation Leaching Procedure (SPLP). Results
indicated a manganese value of 3.75 mg/L, which is lower than the existing groundwater MSC of
14 mg/L. Since the SPLP value 1s lower that the existing groundwater MSC, a new soil MSC of
2660 mg/kg can be established for manganese. The laboratory results indicated that the
manganese concentrations for SB165505, SB165506, and SB165507 were all lower than the
subsurface so1l RRS-2 limit; therefore, the results can be used to delineate the vertical and lateral
extent of the manganese contamination at the site

Pursuant with Chapter 335, Subchapter S, and Sections 335.55 through 335.560 of the TNRCC
RRS, the conditions for applying RRS 2 (Ciosure/Remediation to Health-based Standards and
Critera) have been achieved, and closure of the oil/water separator at Building 1655 1s
recommended. The analyte to be mcluded in the soil RRS 2 deed certification survey is
manganese. Other analytes above RRS-1 values were not considered to be COPCs. These
analytes include those that were not confirmed by subsequent sampling (barium, arsenic,
chromum, and cobalt), and those that are likely to be laboratory artifacts (methylene chloride and
di-n-butylphthalate), those for which no MSC has been developed or are not listed in 40 CFR 264
Appendix IX (iron). Appendix IX analytes were evaluated because the RCRA Part B Permit
1ssued to the Air Force for Carswell AFB requires sites listed in the permit (SWMUs and AOCs)
to be investigated for the full suite of analytes listed in Appendix IX unless a shorter list of
analyte can be justified in order to obtain site closure.

There are no analytes to be included 1n the groundwater RRS 2 deed certification. All analytes
were below the groundwater MSC. Any analytes detected above RRS 1 values were either:

¢ not considered to be COPCs, or

¢ not confirmed by the Phase 4 RFI sampling (manganese), or

e not confirmed n subsequent sampling (cis-1,2-Dichloroethene and trichloroethene), or

¢ likely to be laboratory artifacts (methylene chlonde), or

» those for which no MSC has been developed, or

e not listed in 40 CFR 264 Appendix IX (sodium and iron).

Should this RFI be accepted, a letter stating that closure of the oil/water separator at Building
1655 was carried out in accordance with Section 335.555 and signed by the AFCEE
representative, will be transmitted to TNRCC, along with the filing with Tarrant County of the
metes and bounds description of the oil/water separator at Building 1655. A stamped and
approved deed certification will be forwarded to TNRCC upon receipt by AFCEE. The proposed
metes and bounds area 1s depicted on Figure 2.

Phase 4 RF! for Od / Waler Separator at Building 1655 4-3 Contract No F41624-00-D-8032
Final Report Delvery Order No 0009
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Table 1

Soil and Groundwater Background Inorganic Concentrations

NAS Fort Worth JRB, Texas
RRS-1 Levels
Surface Scils | Subsurface Soils | Groundwater
uTL UTL uTL
Analyte {mgikg) {mg/ko) fmoh) |

AL UMINUM 22035 20260 1.332
LANTIMONY 056 0712 ND at 0.002
[ARSENIC 5.85 €58 ND at 0.0049
BARIUM 233 1281 0 587
BERYLLIUM 1.02 113 00003
CALCIUM 167788 272000 266 3
CADMIUM 0.558 G539 ND at 0.0005
CHROMIUM 2588 16 31 0008
COBALT 11.05 FEE HO a1 C 0008
COPPER 17.37 1372 0.0028
IRON 17717 17469 0224
LEAD 3097 1266 ND at 0 0018
MAGNESIUM 3003 2420 378
MANGANESE 843 351.7 0175
MERCURY 014 ND at 0.035 ND at 0 0001
FAGLYBOENUM 145 163 ND at 0.0744
MNICKEL 146 1976 0 0204
POTASSIUM 2885 1717 1503
ISCLEMILIA 0,007 02130 00077
SILVER 0213 0128 D 0002
SODIUM 37300 5320Q 167
ITHALLIUM 243 1.5 ND at 0 0632
WANADIUM 48 3 374 G012
(ZINC 388 31.3 0.118
Source

Jacabs Engineenng Group, Inc , 1998, NAS Fort
Worth JRB, Texas (Formerty Carswell AFS, Texas), Final Basewnde
Background Study, Volume §

mg/kg = Miligrams per kilogram.
mg/L = Mitigrams per Iiter

N0 = Not detectad

UTL = Upper tolerance Rmit.
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Table 2

TNRCC Risk Reduction Standard 2

Media-Specific Concentrations
Sunace SubSLrasd
Scil"MSC | Soll®MSC | Groundwater
Paramemr (mg/kg) (M9Rg) MSC (MmgL)
Meatals
LALUMINUM 1CCCO 10000 100
ANTIMONY 06 00 0008
IARSENIC 5 5 0a5
BARIUK 200 200 2
BERYLLIUM 04 04 0 004
CADMIUM 05 05 0.0C5
Essental Essertat
hCALClUM Nutnent Nutrert Essenyal Nuthert
HROMIUM 10 10 Q.1
BALT 610 610 61
CCOPPER 130 130 13
Essental Essental
LRON Nutrient Nutnent | Essental Nutnent
LEAD 15 15 0015
Essental Essentbal
MAGNESIUM Nutrient Nutrlent Essenual Nutriert
MANGANESE 1400 1400 14
MERCURY 02 0z 0002
MOLYBDERUM 53 51 051
NICKEL 200 200 2
Essermal “Essental
POTASSIUM Nutrient Nutnent Essental Nutnent
[SELENIUM 5 S 0.05
SILVER 81 51 051
Essental Essental
SODIUM Nurrient Nutnent Essental Nutnent
THALLIUM 02 02 0002
VANADIUM 72 72 072
ZINC 3100 3100 31
Samivolatite Organics
1,2,4-TRICHLOROBENZENE 7 7 007
1 2-DICHLOROBENZENE 60 €0 06
1.3-DICHLOROBENZENE® 80 60 05
1. 4DICHLORDBENZENE 75 75 0073
4 5 TRICHLOROPHENOL 1000 1000 10
2 4 -1 RICHLORDPHENOL 26 25 0028
5 A DICHLORUPFHRENDL 31 3 o3
2 4 OIMETHYLPHENOL 20¢ 200 2
2 FDINITROPHENOL 20 20 02
P A-BINITROTOLUENE 0042 0042 0 00042
12 S-DINTTROTOLUENE 0042 0042 0 000<2
7 CHLORONAPHTHALENE 820 820 8.2

722

21



Table 2

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

722 22

{comnue:
=Y [ SUBURaCe
S0l MSC | Soi® MSC | Groundwater®
Parameter (mg/kg) (mo/kg) MSC (mgfL)

[2-CHLORODPHENOL ] 21 51 054
F2-METHYLPHENOL 510 510 51
l0-CRESOL 510 510 51
- CRLORGANILINE 43 47 041
CEMETHYLPHENGL 51 51 051
»-CRESOL
(ACENAPHTHENE 6810 610 61
IANTHRACENE 3100 3100 AN
BENZO(AJANTHRACENE 0038 0039 0 00039
BENZO{A)PYRENE 002 002 0 cooR
SENZO{B)rLUORANTHENE 033 G035 000039
BENZO{K)FLUORANTHENE 035 £3ag 00029
BENZOIC ACID 41000 41000 410
SI52-CRLOROETHYLIETRER 0035 0 025 0 DOO26

15{2-CHLOROISOPROPYLIETHER 410 410 41
BIS(Z-ETHYLHEX YL)PHTHALATE Gé g6 G 006
CHRYSENE 39 335 0.039

LEBUTYL PHTHALATE 1000 1000 10
DI-N-OCTYL PHTHALATE 200 200 2
DIBENZO{A HIANTHRACENE [+7] o0Qz 0 002
DIETHYL PHTHALATE &200 8200 7]
FLUORANTHENE 410 410 41
FLUORENE 430 419 41
HEXACHLORGBENZENE 01 1 oot
HEXACHLOROBUTADIENE 2 2 [J7]
HEXACHLOROETHANE 10 10 01
INDENO(1.2.3-CO)FYRENE 0038 0039 G 00G39
N-NITROSO-DI-N-PROPYLAMINE 00041 0 0041 0 000041
N-NITROSODIPHENYLAMINE 58 58 0058
NAPHTHALENE 260 200 2
NITROBENZENE 51 51 0.051
PENTACHLOROPHENDL 07 Ui (VJusf!
PHENANTHRENE 310 310 31
PHENGL 6100 6100 61
PYRENE 310 310 31
vYolatite Organics
1,1,1.2-TETRACHLOROETHANE 11 1 TR
1.1,1-TRICHLOROETHANE 20 20 02
11.1.2 2-TETRACHLOROETHANE 14 T4 0034
1,1.2-TRICHLOROETHANE 0s 05 005
3, 1-DICHLOROETHANE 1000 1000 10
1,1 DICHLOROETHENE QCGt1 0 0041 0 DOo4
1,2.3-TRICHLOROPROPANE 00041 00041 4.10E-05
1.2 - TRICHLOROBENZENE 7 7 ooy
1,2-DIBROMG-3-CHLOROPROPANE o2 [ 7] C o002
1,2-DICHLOROBENZENE €0 &0 Y3




Table 2

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

conty
{ Erz?:e@ﬁ SulSUrface
Soll* MSC Sol® MSC Groundwater”
Parameter (mg/kg) {mg/kg) MSC {mg/L)

1. 2-DICHLOROZ THANE 05 [ 0005
1,2-DICHLOROPROPANE 05 05 0005
1 A5 TRIMETHYLBENZENE 310 310 3.1
1.3-DICHLOROBENZENE 60 60 E]
1,4-0ICHLOROBENZENE 75 7.5 0075
IACETONE 1000 1060 10
BENZENE D5 05 0 o0S
8ROMODICHLOROMETHANE 10 10 03
BROMOFQORM 10 10 01
GROMOMETHANE i4 14 014

ARBON TETRACHLORIDE 05 05 DOo0s
CHLOROBENZENE 10 10 01
CHLOROETHANE 4100 4100 41
CHLOROFORM Ry 051 01
Ci5-1.2-CICHLOROETHENE 7 7 Do7
DIBROMOCHLOROMETHANE 10 10 01
GICHLOROOIELUOROMETHANE 2000 2000 20
SETHYL BENZENE 70 70 o7
HEXACHLOROBUTADIENE 2 2 o2
1ISOPROPYLEENZENE 1000 1000 10
WP XYLENE 1000 1000 10
METHYLENE CHLORIDE 05 VE] 000
NAPHTHALENE 200 200 2
N-BUTYLBENZENE * 107 102 102
N-PROPYLBENZENE * 102 102 102
O-XYLENE 1000 1000 10
STYRENE 10 10 01

ETRACHLORCETHENE DEY U5 o0
TOLUENE 10Q 100 1
TRANS-1,2-DICHLORCETHENE 10 10 o1
ITRICHLOROETHENE 05 o5 0005
TRICHLOROFLUOROMETHANE 3100 3100 31
WVINYL CHLORIDE 02 D2 0002
iOvpanochiorine Pesticides and PCEs
44000 D12 012 D OM2
4.4 -DDE 0 034 0084 B 405-C4
44007 D 0B84 0.084 B ADE-C4
LA DRIN 0 0017 D o7 1 75205
LALPHA-BHC D D014 0C014 4 S0E05
ALPHA-CHLORDANE 02 02 00
[AROCLOR-1016* 0os 003 5 O0E-Q4
JARQCLOR-1221" 005 005 5 Q0E-04
ARQCLOR-1232° o o5 005 5 DOE-04

OCLOR-1242* 005 005 § O0E-04

IARQCLOR-1248° 005 o0s 5 Q0E-04
IAROCLOR-1254* ] o005 0.05 5.00E-04
LARQCLOR-12680" 00s 005 5.00E04
3ETA-BRHC 016 018 1 60E-03

7
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Table 2

TNRCC Risk Reduction Standard 2
Media-Specific Concentrations

Reference. THRCC Fusk Reduchon Swncems TMRCOC 1983 TFowd Sandams,

Chapter 315 Subchapier S Rk Raduction Shndamds ® Tarat Regroer

18 38423872
“‘Csicutated M3C

* Surtace 1ol i tha lowsr MSC of 308 ingesSondnialabon for mdusinal sites and groundwater

o Indurinel gAse (TALlng snd CWOInd)

princiion
* Sutzurfacs sol MSG o the froundwaker protection for industial sed (GWend)

 Groundwatar MSC « bdustiat grounawater (GWinc)
41.2.-[achiorobenzens Usad a2t sUmogste

* PCHs uxed 11 3 surTogate.

! Endosutfan | used as sxmogate.

* Enctnn used! as surmogate.

MSC - Media-s peaiic concentrabion
mg/kg - Millgrams per kilogram
mgil. - Milkigrams per ker

PCB - Potychionnated tphenyl

{contirued)
“Sunace Subsunace
Soi MSC | Soil® MsC Groundwater®
Parameter {mg/kg) {mg/kg) MSC (mg/t)
{CELTABHC (technical) 0.016 0.016 1 GOEO%
GIELDRIN 0 00163 D 00183 1 B3E-05
ENDOSULFAN | 61 61 061
ENDOSULFAN I 51 61 061
TNDOSULFAN SULFATE 61 61 061
ENDRIN 02 c2 0002
ENORIN ALDEHYDE® 02 02 D0C2
GAMMA-BHC {LINDANE) 002 0.0z 2.00E-04
GAMMA-LHLORDANE (alpha) 02 G2z 0.002
HEPTACHLOR 004 004 4 DOE N4
HEPTACHLOR EPOXIDE 002 D0z 2.00E-04
METHOXYCHLOR 4 4 D4
OXAFPHENE 03 D3 0003
Hotss, .
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APPENDIX A

Soil Boring Logs

Phase 4 RFi for Ol / Water Separator at Building 1655 Contract No. F41624-00-D-8032
Final Report Delivery Order No 0009
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Phase 4 RFi for i/ Water Separator at Budding 1655 Contract No F41624-00-D-6032
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W Well Completion Information
prepared for:
CORPORATION NAS £T. Wort D';""
Dopth (fL): BGS e ®
Projecté __763579 DOS___29
Well Owner; USAF
12" Flush Mount Well Caver Location 1L.D.: WITGTA0GS
Water Tight mmw_\ J Y—mﬂ“’ Casing (Steef)  In=ialiaton Date: 49567
NT.S.
Ground Surfaca 41t by 4 in, concrete pad

Casing Matarial: Pve
Casing inside Diameter __200 _ (n)

Cement Grout

7.5

Eoal Boginning
Depth

Bentonite Seal

— Sand Fitter Pack
a5 /__ length: ___ 55 ()
Seal End Depth

113 P Wﬂwwn% ®
- . m : :_-_—
Scroen Baginning L~

:v; Screen Materal _BVC
| Screenlength: 725 (1)

Scroen Inside Diameter —=2-S_.— (i)
Screen Skt Size: L0010 ___(n)
Parcent Open Area:

Well Type: Pz (othen)
Complation Method: @ P (other)
GealogicZone: A L C P § T V@D
Sole Source Aquifar: LNK {othev)
- Elavation Top of Casing; 60682

Total Casing Depth
P ;:.'u suwussmm Sand

Depth 8.75in.

Berohole Diameter eodPad
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Naval Ar Station Fort Worth Joint Reserve Base, TX Elhs Environmental Group, LC

APPENDIX C

Laboratory Data

Phase 4 RF! for Ot / Water Separator at Bulding 1655 Contract No, F41624-00-D-8032
Final Report Delivery Order No 0009
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¥l BY -3 Wil T RPATE Y PV
rpjsckt Job sample Receipt Checklist Report V2
0872972001

Customar.......t Ellis Environmental Group, LC

Job Number.....: 205140 Location,: 57222 Cuxtomer Job 1D..... :
project Number.: 2000123% Project Deacription.: NAS Ft. Worth

Contact.: Rick Levin

Job Chack List Date.: 0872472001
Project Manager..... . dii

Custody &eal on shipping conteiner?..ee...cveenens ¥

Lo 0F vyest, custody Seol Atact?iicicenaaa. PP |
Custody <enls on sample coNtAINArET e . isivecenars N
oo 1 f Myest, custody scal intect?...... cesanesenre

Samptes iced?iecceceenrnnceaes e eiteinaeeaen Y

Temperature of cooler acceptable? {4 deg C +/- 2). ¥

samples regeived intact (good eondition)?..... P §
volatile somplea accepteble? (no hewdspuce).......

Correct contatners used?, ........... trssasenan ees ¥
Adequate sample volume provided?...... [, e Y
Samples presarved corrcctly?. civvvveveiiannns vees X

Samples received within holding=time?.. ... ooveeee. ¥

Agreement between COC and sample lebels?.......... Y

Radicsetivity at or below background levels?...... ¥

A Sampie Discrepancy Report (SOR) was needed?.. ... N

CoOmmeNntS. . conssssarans vesees teisiennnstrrncncnares N

[f samplas were shipped was therc an air bilt # | Y

sample Custodien Signature/Date....... e eveseraaay Y

3.0

gquestions ? {Y/N) Comments
Chain-of-Custody Prasent?.. .. .ciceeees- eresessenen )
Loolf Myest, completed properlyl.ciaiiirinacicaes N §
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7]

Customer.......: Ellis Envirormental Group, LC

rpisckl Job Sample Receipt Checklist Report
0872972001
Job Humber.....: 205184 Lecation.: 57222 Customer Job ID.....: Job Check List Dete:: 0872642004

Project Number.: 20001239 Project Description.: WAS Ft, Worth

Contact.: Rick Levin

Project Manager,,...: dli

Questions 7 (Y/%) Comments

-

Chain-ef-Custody Present?.....cicvunoon... ceerenes Y
«.-1f “yegh, completed properly?. ... . cveneneecn.. Y
Custody seal on shipping comtainer?.......ccoveuu. ¥

eoo I wyest, custody seal ntact? . .ceivvniiniaa. ¥

Custody seals on sample contalnera?........c...... N
coolf “yesh, custody seel intaet?.................
Samples fced?........... Cemreiterrasairanas .. Y

Temperature of cocler acceptable? (4 deg € +/- 2). ¥

sampleq received intact {good condition)?......... Y
volatile samples acceptable? {no headspace).......

Correct containers used?....ccoe..... Cettiataanees Y
Adequate sample volume provided?..vieeenirvnn.n.. . Y
Samples preserved correctly?. . veeeceen-. PR |
Semples received within holdirg-time?....... ceaoas Y
Agreement between COC and sample (abels?....... A |
Radioactivity st or below background levels?...... Y

A Sample Discrepancy Report (SDR) was needed?..... W
CAMBNES e vesneecirnnanannrrasocnn beranreas trarnan KR

Lf samples were shipped was there an air bill #2., v

$ample Custodhian Signature/Date......... - Y

3.7

Page 1
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Prepared For:

Date: 11/20/2001

SEVERN TRENT LABORATORIES
ANALYTICAL REPORT

JOB NUMBER: 206656

Ellis Environmental Group,
414 SW 140th Terrace
Newberry, FL 32669-5400
Project: NAS Ft. Worth

Attention: Rick Levin

LC

Signature
Name: Donna L. Ingersoll
Title: Project Manager

E-Mail: dingersoll@stl-inc.com

Date

STL Chicago
2417 Bond Street
University Park, IL 60466

PHONE: (708) 534-5200
FAX..: (708} 534-5211

STL Chicago is part of Severn Trent Laboratories, Inc,

92
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SAMPLE INFORMATION
, Date: 11/20/2001

Job Nurber : 206656 Project Number......... 1 20001239

Customer...: Ellis Environmental Group, LG Qustomer Progject ID....: NAS FW 7020 460

Attn.......: Rick Levan Project Description....: MAS Ft. Worth
Laboratory Qustomer Sarmple Date Time Date Time
Sample ID Sarple ID Matrix Sarpled Sampled Received Received
206656-1 SB165504-03 Soil 08/23/2001 1355 11/14/2001 08 00

Page 1
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99

QUALITY ASSURANCE METHODS
REFERENCES AND NOTES

Report Date: 11/20/2001

1)

2)

3)
4)
5)
6)

REFORT COMMENTS
All pages of this report are integral parts of the analytical data. Therefore, this report snould
be reproduced only in 1ts entirety.
Soil, sediment and sludge sanple results are reported on a "dry weight® basis except when analyzed for
landfi1ll disposal or Lhcineration parareters All other solid matrix samples are reported on an "as
received” basis unless nored differently.
Reporting lamats are adjusted for sample slze used, diluticns and moisture content if applicable
The test results for the noted analytical method(s) meet the requirements of NELAC. Lab Cert ID# 100201
Arizona Erviramental Laboratory License ramber AZ0603
According to 40CFR Part 136.3, pH, Chloride Residual and Dissolved Oxygen analyses are to be performed
immediately after aquecus sample collecticn. When these parameters are not indicated as field (e g.
pH Field) they were not analyzed immechately, but as soon as possible cn laboratory recewpt

Glossary of flags, qualifiers and abbreviation
Inorganic Qualifiers (Q-Colum)

mihowa s C

Rnalyte was not detected at or arove the reporting limat.

Not detected at or above the reporting limit.

Result 1s less than the RL, but greater than or equal to the method detecticn laimit
Result 1s less than the CRDL/RL, but greater than or equal to the IDL/MOL

Result was determuned by the Methcd of Standard Additions

AFCEE: Result is less than the RL, but greater than or equal to the method detection lir:it

Imrga.mc Flags (Flag Colum)

O S

2% Tm

ICV,CCV, ICR, CCB, 1SA, ISB, CRI, CRA, MRL- Instrurent related QC exceed th upper or lower comcrol limits
LCS, LD, MD: Batch (X exceeds the upper or lower aontrol limits

MSA correlation coefficient 15 lags than 0.995.

MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike
concentration; therefore, control limits are not applicable.

&: Serial dilytion exceeds the control limats

MB, EBl, EB2, EB3- Batch QC is greater than reporting limut or had a negative instrmoent reading lower
than the absclute value cf the reperting limat,

MS, MSD: Spake recovery exceeds the upper or lower control limits.

AS{GFRA)] Post-digestion spike was cutside 65-115% control limuits.

O:gamc Quaiifiers (Q - Colum)

mig e No f—lg

Analyte was not detected at or accve the reporting limac.

Compound not. detected.

Result is an estimated value below tne reporting limit or a tentatively

1dentified compound (TIC).

Result was qualitatively conf:mmed, but not quantified

Pesticide identification was canfimmed by GO/MS

The chrtmatographic response reserples a typical fuel pattewn.

The chromtographic respanse does not resenble a typical fuel pattemn

Result exceedad calibration range, secandary dilution required.

AFCEE:Result is an estimated value below the reporting limit or a tentatively identified carpard (TIC)

Orgaruc Flags (Flags Columm)

OmrP »sm

LB S

MB. Batch QC 1s greater than reporting limik.

LCS, LD, EIC, ELD, OV, MS, MSD, Surrogate- Batch QC exceeds the upper or lower comtrol limats
EB1, EBR2, EB3, MLE- Batch QC 1s grsacer than reporting Lim:t

Qonicentration exceeds the instrument calibration range or below the reporting limt.

Compourdd was found in the blank ard sample,

Surrogate or matrax spike recoveraes were notb cbtained becsuse the extract was dilutea for
analysis; also carpounds analyzed at a dilution will be flagged wath a D

Alternate peak selecticn upon analytical review

Indicates the presence of an interfence, recovery 1s not calculated.

Marmally integrated compound

The lower of the two values 1s repcrtzd when the ¥ dafference between the results of tec GC colums :s
greatexr than 25%.

Page 30



~122

56

QUALITY ASSURANCE METHODS
REFERENCES AND NOTES

Report Dave: 11/20/2001

Abbreviations

2239908 %"

EE@EFS

FTEEEEREET:
5

Ged HUBERARSRRERAGRRESERE

Ssv

Post Digestion Spike (GFRA}

Desigraticn given to identafy a specafic extraction, digestion, preparation set, or analysis set
Capillary Columi .

Continuing Calibration Blank

Continuing Calibration Verification

Confirmation Analysis {(C2,C3)

Low Lawel Standard Check - GFRAA, Mercury

Low level Standard check - ICP

Calilbratian Verification Standard

Dnlutien Factor

Secandary dilution and analysis (D2,D3)

Detection Lamat Factor

Distilled Standard - High Level

bistilled Standard - Low Level

Distilled Standard - Medium Level

Extracticn Blank 1

Extraction Blark 2

DI Blank

Method Extracted ICS

Method Extracted L(D

Initial calibration

Initial Caliabration Blank

Inirial Calabration Varificaticn

Instrunent Detection Lamat :
Interference Check Sample A

Intexference Check Sample B

The first six digits of the sarple ID which refers to a specific client, project and sarple group
Lab ID An B muwber uque laboratory identification

Laboratory Comtrol Standard Diplicate

Laboratory Qontrol Standard watn reagent grade water or a matrix free from the analyte of interest
Method Elank or (FB} Preparaticn Blank

Method Duplicate

Method Detecticn Limit

Medium Level Extraction Blank

Metlrxd Reporting Limt Standard

Method of Standard Additions

Matrix Spike

Matrix Spike Duplicate

Not Detected

Packed Colum

Preparation factor used Dy the Lanoratory's Informaticn Management System (LIMS)
Pcst Dagestion Spake (ICAR)

Re-analysis

Re-extractian and aralysis

Re-extraction Confirmaticn

Reporting Lirat

Relative Percent Difference of diplicare {unrounded) analyses

Relative Respcrise Factor

Retention Time

Retentian Time Window SampleID A 9 digit rumber umique for each sample, the first six atg:its are
referred as the jcb mmber

Seeded Control Blank

Serial Diluticm

Unseeded Control Blank

Secand Scurce Verificat:cn Stancard

One or a corpanaticn of these data qual:fiers and abbreviaticns may appear in the analytical repert

Page 31
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APPENDIX D

Data Validation

Phase 4 RFI for Oil/ Water Separator at Building 1655 Contract No F41624-00-D-8032
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Data Validation for NAS Ft. Worth

The data lots listed below were 100% validated by Ellis Environmental Group:

Lot # Analysis
205184 METALS
205160 METALS

These samples were collected from the NAS-Ft. Worth waste accumulation area during Sept. 24
and 25, 2001.

Samples were validated using the cniteria given in sections 7.0 and 8.0 of the Final 2000
Basewide Quality Assurance Plan, NAS Fort Worth JRB, Texas, wnitten by HydroLogic, Inc. A
unique QC checklist was developed for each analytical method of interest. These checklists along
with the sample data are included.

Findings of this validation are summarized below.

Lot 205184 was analyzed for metals in water. No MS/MSD were analyzed with this batch. There
was only one water sample i this lot. The MS/MSD was done on the soil lot collected during the
same sample effort. All other QC cnitena are within the limts and these data are considered
acceptable.

Lot 205160 was also analyzed for metals in so1l. The MS/MSD were not within control limits,
indicating possible matnx interference. This should be considered when evaluating the data. All
other QC critena are within the limits and these data are considered acceptable.

Koo W
Karen Hatfield
Project Chermist
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METHOD 6010 B/ ICAP METALS

QC PROCEDURES
cocC Y
HT Y
INT CAL Y
CCB <1.6,1.8B,2.2BuglL
iCB 24 ug/L B
ICS 100, 100%
LCS 99%
DIL N
PDS N
MS/MSD N
MDL Y
MB <1.6ugiL
cev 100, 100, 101%
(3% 100%
SERIALDIL N

ACCEPTABLE

Y

Y

X1

NA

22 70

NAS Ft. Worth LAB LOT #205184
STL-CHICAGO -~

ONLY ONE SAMPLE IN BATCH- MS/MSD
DONE ON SOIL COLLECTED DURING
THE SAME SAMPLE EFFORT

DONE ON SOIL COLLECTED DURING THE
SAME SAMPLE EFFORT



CoC

HT

INT CAL

CCB

icB

ICS

LCS

DiL

PDS

MS/MSD

MDL

MB

ccv

ICV

SERIAL DIL

FIELD DUPE

EQUIP BLK
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METHOD 6010 B/ ICAP METALS NAS Ft Worth LAB LOT #205160
STL-CHICAGO

QC PROCEDURES ACCEPTABLE

Y Y

Y Y

Y Y

<1.6,1.6B,1.8Bug/L Y

22B,24Bug/lL,3.7BuglL Y

93-100% Y

95-99% Y

Y Y 1@ 5x

N NA

178%,. 306%, RPD=52.9 Y THE RESULTS OF THE MS/MSD WERE
NOT WITHIN CONTROL LIMITS, INDICATING

Y Y POSSIBLE MATRIX INTERFERENCES

<0 1,<1.6 ug/lL Y

96-101% Y

99-102% Y

Y Y

90.6, 89.7 ug/L Y

<1.6 ug/L Y
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APPENDIX E

Groundwater Sampling Data

Phase 4 RFI for Ot/ Water Separator at Bulkding 1655 Contract No F41624-00-D-8032
Final Report Delvery Order No 0009



GROUNDWATER FIELD SAMPLING DATA SHEET 2z 14

Well No : W \T(,IA DDL}

Location® Bu.\d\ﬂq (g Ows

Project Name: Phose_é Bo;\dmz.\ ‘(a'sg DU)S

Sampler(s): Y ohaston Lav .y
.Nell Depth: \CL‘ e

Project # 709\9 Yybo 7 Date: '3[1? 0} Fime: 0¥30

DTW (f): (3 §5 DTP (). w/p

Courier. ¥ FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface:

Sampling Method . | , 4 'Q.u.u DMN

ICondttion of Bottom of Well: ‘x al

Type of Pump: blm '

Screen Interval (R) 1y n, _ﬁ)’h

Weather (sun/clear, overcast/rain, wind direction, ambient iemperature)

Weil Diameter (in): a

Swary ) wirdy ) haghs v wppan 905

Placement of Pump (#): ! di;o.k‘el

Field Parameters

2 Sy . t1 i
T e T

AORP =] E00 ol T a0 Tyl &5 S8, BAd, ATIOHT |

G %‘%ﬁ T ggu (;m@;ﬁﬁ) *:g % “(giwé B f%%%%%%%gf
oA | 13 5% Stuk owdp — —10-2 gogn
qtie 0.2 | UL |c.a3|aw ]| 1497 3w 503 (70 ;
qus 0.2 & |&-s3|atL.7 /5069 2223 §93|2.0

980 0-2 | B 1680|9555 [/73.7] 584 5.9

156 0.8 | ¥ |beo 26| /51 |1302 725 4.3

looo 0.2 | & |bte¥ 2% 59| /508 | 804 1694 | 5.2

[oeS 0.2 | & |b.leto| 2689| /507 Tl al 870 55

(010 6.2 | 7 17| 26aps| 508 B €0l |R:0

[os 6.2 | B |b:bB |26:SY IS0 | -49|2306 (7.9

b2 0 0-21 9 |l Folae43 /512 ksa (.01 [40

ois | Cotdect A ¢

=

Observations

Color.{Clear/) Other (describe)

Odor. None (Low ) Medium High

Very Strong H2S  Fuel-like

Notes*_ \ LeA S ) s F[J WY, fria

Signed/Sampler(s).




TAB

NPPENDIX =

722

75



Air Force Center for Environmental Excellence af Brooks AFB, TX 7 2 2 7 6
Naval Awr Station Forl Worth Joint Reserve Base, TX Ells Environmental Group, LC

APPENDIX F

Photographs

Phase 4 RFI for O / Water Separator at Buiding 1655 Contract No. F41624-00-0-8032
Finai Report Delvery Order No 0009



Photo 1. Concrete Coring at Building 1655 OWS
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Photo 3. Groundwater Sampling
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