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c E
DEPARTMENT OF THE AIR FORCE
AIR FORCE EASE CONVERSION AGENCY

21 August 1997

MEMORANDUM FOR TNRCC
Industrial and Hazardous Waste Division
A.ttn: Mr. Mark Weegar
Park 35 Circle, Building D, MC 127
12015 N. 111-35
Austin, TX 78753

FROM: AFBCADC Carswell
6550 White Settlement Road
Fort Worth, TX 76114-3520

Subject: Closure of Aerospace Museum Site (AOC 08) Site ID OT-38
Naval Air Station Joint Reserve Base, Ft. Worth (NAS IRB Ft. Worth)

This letter report supports closure of the referenced site under the Texas Natural Resources
Conservation Commission (TNRCC) Risk Reduction Standard Number 2 (RRSN 2) as promulgated
under Subpart S, Risk Reduction Standards, Sections 335.551 through 335.551 through 335.569 of
Title 30, Texas Administrative Codes. This site has been remediated to health-based standards, and
all waste, waste residue, leachate, and contaminated media decontaminated or controlled to regulated
standards and criteria such that any substantial present or future threat to human health or the
environment is eliminated or reduced to the maximum extent practicable.

The RRSN 2 regulations require characterization of the nature and extent of contamination,
evaluation of the potential for constituent migration, and calculation of proposed media cleanup
levels. The nature, extent, direction of movement, volume, and composition of contamination have
been described in previous investigative reports. These reports include: 1) Draft Letter Report
Results of Sampling at the Aerospace Museum Site, NAS JRB Fort Worth, TX dated July 1997 by
Jacobs Engineering Group, Inc., 2) Comparison of Results from the Final Site Investigation/Site
Characterization Technical Report with the Background, 3) Final Report: Demolition and Removal
of Structures/Disposal of Transformers with PCB Oil dated June 19, 1997 by Jacobs Engineering
Group, Inc., 4) Draft Basewide Background Study Vol. I dated January 1997 by Jacobs Engineering
Group, Inc., and 5) Final Site Investigation/Site Characterization Technical Report for the Aerospace
Museum Site and Grounds Maintenance Yard at NAS JRB Fort Worth, TX dated July 1996 by Law
Environmental, Inc. Copies or applicable portions of the these reports are provided as attachments to
document efforts undertaken by the Air Force to close this site.
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Sampling performed by Law Environmental, Inc. in October 1995 indicated that all volatites and
semi-volatiles including polynuclear aromatic hydrocarbons (PAHs) and phthalates in the surface soil
did not exceed the industrial medium specific concentrations (MSCs). Eight of the 22 metal
constituents analyzed were detected at concentrations above the MSC. These metals include
antimony, arsenic, barium, beryllium, cadmium, chromium, lead, and nickel.

Due to the high degree of variability that was observed in the background concentrations for some
metals during the October 1995 sampling, a Base-wide background study was conducted by Jacobs,
Engineering Group, Inc. in January 1997. Results from the background study were compared with
the metals' data from the October 1995 investigation. As a result of the findings, confirmatory
sampling was performed by Jacobs, Engineering Group, Inc. in May 1997. This was done to further
evaluate those metal contaminants that exceeded the SoiUAir and Ingestion Standard for Industrial
Use (SAl-md), the background Upper Tolerance Limit (UTL), or those metals that were non-detects
at detection limits that were above the SAT-md or UTL. Results from the confirmatory sampling
indicated that arsenic, chromium, and nickel, did not exceed the MSCs. For antimony the method
detection limit (MDL) of 0.02 mg/L is above the MSC of 0.006 mg/L. In this case, the MDL can be
used to satisf' the requirements of the RRSN 2 standard because MDL is the lowest achievable in
the laboratory as a result of the lOx sample dilution required due to analytical interference with
sodium. Lead was detected four times at concentrations ranging from 0.0206 to 0.0629 mg/L. Three
of the four detections were between the MDL and the practical quantitation limit (PQL). The MDL
of 0.0 16 mg/L only slightly exceeded the RRSN 2 standard of 0.015 mg/L. The difference, 0.001
mg/L, may very well be within the allowable percent error of the analytical method. Beryllium was
detected in every sample at concentrations between the MDL and the PQL. The maximum
concentration detected in the soil leachate was 0.0144 mg/L which is less than the MSC value.
Additionally, beryllium was also detected in all laboratory blank samples at concentrations ranging
from 0.0005 to 0.0162 mg/L.

In May 1997 Unified Services of Texas, Inc. (TJST) demolished nine small structures and concrete
pads. located in the Aerospace Museum Site. The structures and concrete pads demolished included a
wooden shed, electrical equipment box, two concrete structures that appeared to be old bast shields,
and two concrete and one asphaltic concrete pads. Other materials that were removed and disposed
consisted of one mobile fuel test system, soil piles, a rubble pile, and loose railroad ties. Following
the demolition and removal activities, the site was restored by clean backfilling and compaction. The
site was reseeded with native grass to replicate vegetation currently at the site.

In order for contaminants to pose a threat to human health or the environment, a pathway must be
present for the contaminant to reach the receptor. A pathway is composed of four elements, namely:
source, transport medium, point of receptor contact, and exposure route. Without all four elements,
pathways are incomplete and should be eliminated for further consideration. The ultimate end ue of
the site is heavy industrial manufacturing that will continue to restrict access to the site. In the case
of surface soil, any chemicals at concentrations above the MSCs are controlled at the site by these



restrictions, The sources of the contaminants observed are believed to be the previously observed
asphalt, railroad ties, and debris that are no longer present at the site based on the visual site
inspection conducted in December 17-18, 1996.

Ground water and subsurface soil have not been identified as media of concern at the site. Ground-
water remediation is currently in place down gradient of the AMS to remediate trichioroethene
contaminants from Air Force Plant 4 in the ground water at the upper most aquifer.

Considering the above discussion, no further action is recommended for the Aerospace Museum Site
(AOC 08). If you have need of further information in this matter, please contact me at (817) 731-
8284 or Mr. Charles Rice at (210) 536-6452

Mr. Olen R. Long, GM13
Installation Manag'ment Officer
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ENCLOSURE 1:

STATE OF TEXAS
Tamsnt County rndustrial Solid Waste

Certification of Remediation

KNOW ALL MEN BY THESE PRESENTS THAT:

Pursuant to the rules of the Texas Natural Resource Conservation Commission pertaining to Industrial Solid Waste Management, this document is hereby filed in the
Deed Records of Tart-ant County, Texas in compliance with the recordation requirements of said rules:

Naval Air Station Joint Reserve Base, Ft. Worth, (NAS JRI3 Ft. Worth) formally Carswell Air Force Base has performed a remediation of the land described herein. A copy
of the Solid Waste Registration 65004, includIng a description of the facility, Ia attached hereto and is made part of' this filing. A list of the known waste constituents,
including known concentrations (i.e., soil and ground water, if applicable), which have been left in place is attached hereto and is made part of this filing. Further information
concerning this matter maybe found by as examination of Air Force records or jet the Solid Waste Registration 65004 files, which are available for inspection upon request at
the central office of the Texas Natural Resource Conservation Commission in Austin, Te,cas.

The Texas Natural Resource Conservation Commission derives its authority to review the remediation of this tract of land from the Texas Solid Waste Disposal Act
§361.002, Texas Health and Safety Code, Chapter 361, which enables the Texas Natural Resource Conservation Commission to promulgate closure and remediation
standards to safeguard the heath, welfare and physical property of the people of the State and to protect the environment by controlling the management of solid waste. In
addition pursuant to the Texas Water Code §5.012 and §5.013, Texas Water Code, Annotated, ChapterS, the Texas Natural Resource Conservation Commission te given
primary responsibility for implementing the laws of the State of Texas relating to water and shall adopt any riles necessary to cany out its powers and duties under the Texas
Water Code, tn accordance with this authority, the Texas Natural Resource Conservation Commission requires certain persons to provide certification andlor recordation in
the real property records to notify the public of the conditions of the land andlor the occurrence of rernediation. This deed certification is not a representation or warranty by
.he Texas Natural Resource Conservation Commission of the suitability of this land for any purpose, nor does it constitute any guarantee by the Texas Natural Resource
Conservation Commission that the rernediatiort standards specified in this certification have been met by NAS JRB Ft. Worth.

II -

Being a 15.14 acres tract, more or less, out of the L. W. SIMPSON SURVEY A-1444 TARRANT COUNTY TELtS:

COMMENCING AT THE SOUTH VEST CORNER OF THE JOINT RESERVE BASE CARSWELL FIELD.
SAID POINT BEING A CORPS OF ENGINEER'S MONUMENT BRASS DISK SET IN CONCRETE AND MARKED 106.

THENCE NORTH 5924.11'
THENCE WEST 67.47' TO THE POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF THE AEROSPACE MUSEUM TRACr
TtIENCE: N27I7'O1"W A. DISTANCE OF 62.27' TO A POINT.
THENCE: N21'32'18"W A DISTANCE OF 59.08' TO A POINT.
THENCE: N14'54'45"WA DISTANCE OF 62.64' TO A POINT.
THENCE: N09'56'30"W A DISTANCE OF 62.77' TO A POINT.
THENCE: NOl'47'39"W A DISTANCE OF 59.92' TO A POINT.
THENCE: N00'21'13"W A DISTANCE OF 124.42' TO A POINT.
THENCE: N39'04'16"E A DISTANCE OF 45.30' TO A POINT.
THENCE: N02'09'46"W A DISTANCE OF 28.70' TO A POINT.
THENCE: N37'lS' 15"W A DISTANCE OF 45.80' TO A POINT.
THENCE: N00'21'20"W A DISTANCE OF 282.92' TO & POINT.
ThENCE: NOO'16'59"W A DISTANCE OF 444.29' TO A POINT.

THENCE EAST A DISTANCE OF 472.00' TO A POINT.
ThENCE: S03'40'50"E A DISTANCE 011311.50' TO A POINT,

THENCE WEST TO A DISTANCE OF 472.00' TO TILE POINT OF BEGINNING
AND CONTAINING 15.14 ACRES OR 659,283 SQ. FEET MORE OR LESS

For Standard 2 cleanups: Contaminants deposited hereon have been remediated to meet non-residential (i.e.. industrial) soil criteria, in accordance with a plan designed to
meet the Texas Natural Resource Conservation Commission's requirements in 30 Texas Administrative Code §335.555), which mandates that the remedy be designed to
eliminate substantial present and future risk such that no post.closure care or engineering or institutional control measures are required to protect human health and the
environment. Future land use is considered suitable for (non.resielential (i.e., industrial)) purposes irs accordance with risk reduction standards applicable at the tissue of this
filing. Future land use is intended to be non-residential.

Page 1 of2
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The owner of the site is NAS JIU3 Ft. Worth, and its address is 301st Fighter Wing, 164 Lyons drive Fort Worth, Texas 76127-6200, where more specific
information may be obtained from the Instillation Management Officer.

EXECUTED this the 30 dayof____________________ 19 ? 7
NAS JRB Ft. Worth

TARRANQUNTY

.
BEFORE ME. on this the ____________ of the . 19 peronaI]y appeared Mr. Olen R Long, Installation Management

Officer of NAS .JRB FL Worth, known to me to be the persolsd agent of said facility whose name is subscribcd to the foregoing inStrument, and he acknowledged to me
that he e,cecuted the sanle for the purposes and in the capacity therein expressed.

GIVEN TiNDER MY HAND AND SEALOF OFFICE, this the 3 of the

/-?
My Commission Fpires

STATE OF TEXAS Mr. Olen R. Long /
Instaflatlon Management Officer

Page 2 of 2



PROPERTY DESCRIPTION

BEING A 15.14 ACRE TRACT OF THE LW. SIMPSON SURVEY

A—1444 TARRANT COUNTY TEXAS.

COMMENCING AT THE SOUTH WEST CORNER OF THE

JOINT RESERVE BASE AT CARSWELL FIELD. SAID POINT BEING

A CORPS OF ENGINEERING MONUMENT BRASS DISK IN CONCRETE

AND MARKED 106

THENCE NORTH 5924.11

THENCE WEST 67.47 TO POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF THE AEROSPACE MUSEUM

TRACT.

THENCE N27'17'01W A DISTANCE OF 62.27' TO A POINT.

THENCE M2V32'18"W A DISTANCE OF 58.08' TO A POINT.

THENCE N14'54'45"W A DISTANCE OF 62.64' TO A POINT.

THENCE N09'56'30"W A DISTANCE OF 62.77' TO A POINT.

0

SCALE FEET
______________ - 200

N 13790728.6798

THENCE NO1'47'39"W A DISTANCE OF 59.92' TO A POINT.

THENCE N00'21'13W A DISTANCE OF 124.42' TO A POINT.

THENCE N39'04'16"E A DISTANCE OF 45.3O TO A POINT.

THENCE N02'09'46"W A DISTANCE OF 28.70' TO A POINT.

THENCE N3715'lSW A DISTANCE OF 45.80' TO A POINT.

THENCE NOO2I'2O"W A DISTANCE OF' 282.92' TO A POINT.

THENCE NOO'16'59"W A DISTANCE OF 444.29' TO A POINT.

THENCE EAST A DISTANCE OF 472.00' TO A POINT.

THENCE S03'40'50"E A DISTANCE OF 1311.50' TO A POINT.

THENCE WEST A DISTANCE OF 472.00' TO THE POINT OF BEGINNING

CONTAINING 15.14 ACRES OR 659,283 SO.FEET MORE OR LESS

AN EXHIBIT SHOWING
A

15.14 ACRE TRACT
THE JOINT RESERVE BASE AT CARSWELL FIELD

*
ASSOCIATES,

ENGINEERS — PlANNERS — SURVEYORS
1501 ILERRfltAC CIRCLE, SUVT! 100

FORT WORTH, TEXAS 7617
PH.(817)330—1 121 ME'flW(817)429—2136

FAX(8L7)33—7437

200 200 400

E

N9000'OO"E
472.00

0

45.80'

AEROSPACE MUSEUM SITE
(15.14 ACRES

N39'04'1 0
IL-,

N 13789419.8808
E 5261136.81

P.O.B. 67.47
—

0z
P.0.0.

DUNAWAY Inc.

a-— - -a - - - — — — - - -= - =



AEROSPACE DESCRIPTION

PROPERTY DESCRIPI1ON

BEING A 15.14 ACRE TRACT OF THE L.W. SIMPSON SURVEY

A—1444 TARRANT COUNTY TEXAS.

COMMENCING AT THE SOUTH WEST CORNER OF THE

JOINT RESERVE BASE AT CARSWELL FIELD. SAID POINT BEING

A CORPS OF ENGINEERING MONUMENT BRASS DISK IN CONCRETE

AND MARKED 106.

THENCE NORTH 5924.11

THENCE WEST 67.47 TO POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF THE AEROSPACE MUSEUM

TRACT.

THENCE N2717'OlW A DISTANCE OF 62.27' TO A POINT.
a-

THENCE N21'32'18W A DISTANCE OF 58.08' TO A POINT.

THENCE N1454'45"W A DISTANCE OF 62.64' TO A POINT.

THENCE N09'56'30W A DISTANCE OF 62.77' TO A POINT.

THENCE NO147'39"W A DISTANCE OF 59.92 TO A POINT.

THENCE NOO'21'13W A DISTANCE OF 124.42' TO A POINT.

THENCE N39O4'16E A DISTANCE OF 45.30' TO A POINT.

THENCE N02'09'46W A DISTANCE OF 28.70' TO A POINT.

THENCE N37'15'15W A DISTANCE OF 45.80' TO A POINT.

THENCE N0O'21'20"W A DISTANCE OF 282.92' TO A POINT.

THENCE N0016'59"W A DISTANCE OF 444.29' TO A POINT.

THENCE EAST A DISTANCE OF 472.00' TO A POINT.

THENCE S03'40'50E A DISTANCE OF 1311.50' TO A POINT. DUNAWAY ASSOCIATES, Inc
ENGINEERS — P1J.NNERS — SURVEYORS

1501 NERRIMAC CIRCLE. SUITE 100
THENCE WEST A DISTANCE OF 472.00 TO THE POINT OF BEGINNING AND poWORTH. TEXAS 78107

PH.(817)335—1121 1ETRo(817)429—2135
FAX(8 17)335—743?' CONTAINING 15.14 ACRES OR 659,283 SQ.FEET MORE OR LESS.
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DRAFT LETTER REPORT

RESULTS OF SAMPLING AT THE

AEROSPACE MUSEUM SITE

NAVAL Am STATION, FORT WORTH JRB

FORT WORTH, TExAs

July 1997

Jacobs Engineering Group, Inc.
600 Seventeenth Street, Suite 1100N

Denver, Colorado 80202
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AEROSPACE MUSEUM SITE
'—/

Soil Sampling

Twenty-seven soil samples were collected at the Aerospace Museum Site from May 14 to
May 17, 1997, in order to confirm the analytical results from soil samples collected in
October of 1995 (Figure 1). Two field duplicate and three equipment blank samples were
also collected. Samples were analyzed by EMAX Laboratories, Inc. for arsenic, beryllium,
chromium, and lead by method SW6O 1 OA; antimony by method SW704 1; and nickel by
method SW7520. All samples were first prepared using the synthetic precipitate leaching
procedure (SPLP) method SW 1312.

The results were compared to the Medium Specific Risk Reduction Standard Number 2
(RRS2) for each analyte.

Data Evaluation

Arsenic, chromium, nickel, and antimony were not detected in any of the samples
(Table 1). The method detection limit (MDL) for arsenic, chromium, and nickel were all
below the applicable RRS2 standard. For antimony, the MDL of 0.02 mg/L is above the
RRS2 concentration of 0.006 mg/L. The MDL was the lowest achievable by the
laboratory. Because of interference problems with sodium, the leachate was diluted 10 to
1 raising the detection limit from 0.002 to 0.02 mg/L.

Beryllium was detected in every sample at concentrations between the MDL and the
practical quantitation limit (PQL). All beryllium results received a "B" qualifier, indicating
the detected concentrations were less than 5 times the lab blank concentrations. This
qualifier indicates that the beryllium is likely due to laboratory contamination and is not
present in soil at these concentrations. Beryllium was detected in all seven lab blank
samples at concentrations ranging from 0.0005 to 0.0162 mg/L, while the highest
concentration in a soil sample was 0.0144 mgfL.

— Lead was detected four times at concentrations ranging from 0.0206 to 0.0629 mgfL.
Three of the four detections were between the MDL and the PQL. The MDL of 0.016

— mg/L only slightly exceeded the RRS2 standard of 0.015 mgfL

I\CARSWELL\O5G479OO\ENVTECH\M1JSEUM\AMSSMRY.DOC
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TABLE I
Summary of Results from Soil Sampling at the Aerospace Museum Site

Page 1 o3

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

AMS-OCI 0-2 MG/L ArsenIc 00000 ND 0.0490 0:1000 U 0.05 No No
AMS-002 0-2 MGI'L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-003 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-004 0-2 MG1L Arsenic 0.0000 ND 00490 0.1000 U 0.05 No No
AMS-005 0-2 MG,'L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-006 0-2_ MGI'L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-007 0-2_ MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-008 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-009 0-2 MGIL Arsenic a0000 ND 0.0490 0.1000 U 0.05 No No

AMS-OlO 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

AMS-Oll 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

AMS-012 0-2 MG/L Arsenic 0.0000 ND 0.0490 0,1000 U 0.05 No No
AMS-013 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-014 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
FD-AMSO14 0-2 MGIL ArsenIc 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-015 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-016 0-2 MG/L Arsenic 0,0000 ND 0.0490 0.1000 U 0.05 No No
AMS-017 0-2 MGJL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-018 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-019 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-020 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-021 0-2 MGIL Arsenic 0.0000 ND 0.0490 0,1000 U 0.05 No No
AMS-022 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 005 No No
AMS-023 0-2 MGJL Arsenic 0.0000 ND 0.0490 0.1000 U 005 No No
AMS-024 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
AMS-025 0-2 MGJL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

NoAMS-026 0- 1.5 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No .

AMS-026B 1.5-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
FD-AMSO26 0-1.5 MGIL. Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

AMS-001 0-2 MGIL Beryllium 0.0135 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-002 0-2 MG/L Beryllium 0.0124 TR 0.0030 0.0300 F B 0.004 Yes .... No
AMS-003 0-2 MG/L Beryllium 0.0119 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-004 0-2 MG/L. Beryllium 0.0115 TR 0.0030 0,0300 F B 0.004 Yes No
AMS-005 0-2 MG/L. Beryllium 0.0115 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-006 0-2 MGIL Beryllium 0.0114 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-007 0-2 MG/L Beryllium 0.0111 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-008 0-2 MG/L Beryllium 0.0109 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-009 0-2 MG/L Beryllium 0.0110 TR 0.0030 0.0300 F -... B 0.004 Yes No
AMS-OlO 0-2 MG/L Beryllium 0.0108 TR 0.0030 0.0300 F B 0.004 Yes No
AMS011 0-2 MG/L Beryllium 0.0137 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-012 0-2 MGIL Beryllium 0.0117 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-013 0-2 MGIL Beryllium 0.0108 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-Ol 4 0-2 MG/L Beryllium 0.0113 TR 0,0030 0.0300 F B 0.004 Yes No
FD-AMSO14 0-2 MG/L Beryllium 0.0121 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-015 0-2 MG/L Beryllium 0.0104 TR 0,0030 0.0300 F B 0.004 Yes No
AMS-016
AMS-017

0-2
0-2

MGIL
MG/L

Beryllium
Beryllium

0.0112
0.0106

TR
TR

0.0030
0,0030

0.0300
0.0300

F
F

B
B

0.004
0.004

Yes
Yes ,

No
No

AMS-018 0-2 MG/L Beryllium 0.0144 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-019 0-2 MG/L Beryllium 0.0113 TR 0,0030 0.0300 F B 0.004 Yes No
AMS-020 0-2 MG/L Beryllium 0.0117 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-021 0-2 MG/L Beryllium 0,0112 TR 0.0030 0.0300 F B 0,004 Yes No
AMS-022 0-2 MG/L Beryllium 0.0110 TR 0.0030 0.0300 F 8 0.004 Yes No
AMS-023 0-2 MGIL Beryllium 0,0128 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-024 0-2 MG/L Beryllium 0.0118 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-025 0-2 MGIL Beryllium 0.0111 TR 0.0030 0.0300 F B 0004 Yes No
AMS-026 0-1.5 MG/L Beryllium 0.0110 TR 0.0030 0.0300 F B 0.004 Yes No
AMS-026B 1.5-2 MGIL Beryllium 0.0109 TR 0.0030 0.0300 F B 0.004 Yes . No
FD-AMSO26 0- 1.5 MGIL Beryllium 0.0115 TR 0.0030 0.0300 F B 0.004 Yes No

AMS-001 0-2 MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-002 0-2 MGIL Chromium 0.0000 NO 0.0890 0.2000 U 0.1 No No
AMS-003 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

NoAMS-004 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No



TABLE I
Summary of Results from Soil Sampling at the Aerospace Museum Site

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

AMS-005 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-006 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-007 0-2 MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-008 0-2 MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-009 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-OlO 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-Oll 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U -- 0.1 No No
AMS-012 0-2 MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-013 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-014 0-2 MGIL - Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

FD-AMSOI4 0- 2_ MG1L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-015 0-2_ MGJL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-016 0- 2 MGJL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-017 0- 2_ MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-018 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-019 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-020 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-021 0-2 MG1L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-022 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-023 0-2_ MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-024 0- 2_ MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-025 0-2 MGIL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-026 0-1.5 MG1L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
AMS-026B 1.5-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No
FD-AMSO26 0-1.5 MGJL Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

AMS-001 0-2 MGIL Nickel 0.0000 ND 00200 0.1000 U — 0.1 No No

AMS-002 0-2 MGIL Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-003 0-2 MG/L Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-004 0-2 MGIL Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-005 0-2 MGJL N,ckei 0.0000 ND 0,0200 0.1000 U 0.1 No No
AMS-006 0-2 MGJL Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-007 0-2 MGJL Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No
AMS-006 0-2 MGJL -- Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-009 0-2 MG/L Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-OlO 0-2 MG/L Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No
AMS-Oll 0-2 MG1L Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-012 0-2 MGJL Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-013 0-2 MG/L Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-014 0-2 MG/L Nlckei 0.0000 ND 0.0200 0.1000 U 0.1 No No

FD-AMSCI4 0-2 MGIL Nickei 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-015 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-016 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-017 0-2 MGJL Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-018 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-019 0-2 MG/L Nickel 0.0000 ND 0.0200 0,1000 U 0.1 No No

AMS-020 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-021 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-022 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-023 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-024 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-025 0-2 MGIL Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-026 0-1.5 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-026B 1.5-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

FD-AMSO26 0-1.5 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

AMS-001 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-002 0-2 MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-003 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-004 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-005 0-2 MG/L Lead 0.0390 TR 0.0160 0.0500 F 0.015 Yes Yes
AMS-006
AMS-007
AMS-008

0-2
0-2
0-2

MG/L
MG/L
MG/L

Lead
Lead
Lead

0.0000
0.0000
0.0000

ND
ND
ND

0.0160
0.0160
0.0160

0,0500
0.0500
0.0500

U

U
U

0.015
0.015
0.015

No
No
No

Yes
Yes
Yes

—

Page2oI3



— TABLE I

.1

Summary 01' Results from Soil Sampling at the Aerospace Museum Site

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

AMS-009 0-2 MGJL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-OlO 0-2 MGJL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-Oll 0-2 MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-012 0-2 MG/L Lead 0.0000 ND C0160 0.0500 U 0.015 No Yes
AMS-013 0-2 MGJL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-Ol 4 0-2 MG1L Lead 0.0315 TR 0.0160 0.0500 F 0.015 Yes Yes
FD-AMSO1 4 0-2 MGIL Lead 0.0629 = 0.0160 0.0500

U
0.015 Yes Yes

AMS-015 0-2 MGJL Lead 0.0000 ND 0.0160 0.0500 0.015 No Yes
AMS-016 0-2 MG1L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-017 0-2 MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-018 0-2 MGIL Lead 0.0000 ND 0.0160 0,0500 U 0.015 No Yes
AMS-019 0-2 MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-020 0-2 MGIL Lead 0.0000 ND 0.0160 0.0500 U ____ 0.015 No Yes
AMS-021 0-2 MGJL Lead 0.0000 ND 0.0160 0,0500 U 0.015 No Yes

AMS-022 0-2 MGJL Lead 0.0206 TR 0.0160 0.0500 F 0.015 Yes Yes

AMS-023 0-2— MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-024 0-2 MG/L Lead 0,0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-025 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-026 0-1.5 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
AMS-026B 1.5-2 MGJL Lead 0.0000 ND 0.0160 0.0500 U 0,015 No Yes
FD-AMSO26 0-1.5 MGIL Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

AMS-001 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U -. 0.006 No Yes
AMS-002 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-003 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-004 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-005 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-006 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-007 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-008 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-009 0-2 MGJL Antimony 0.0000 ND 0,0200 0.0500 U 0.006 No Yes

AMS-OlO 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-Ol 1 0- 2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-012 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-013 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-014 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
FD-AMSO14 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-015 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-016 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-017 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0006 No Yes
AMS-018 0-2 MGIL Antimony 0.0000 ND 0,0200 0.0500 U 0.006 No Yes

AMS-019 0-2— MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-020 0-2— MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-021 0-2— MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0,006 No Yes
AMS-022 0-2— MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-023 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
AMS-024 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-025 0-2 MG1L Antimony 0.0000 ND 0.0200 0,0500 U 0.006 No Yes
AMS-026 0-1.5 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

AMS-0263 1.5-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
FD-AMSO26 0- 1.5 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

Detected at concentration less than 5 times the lab blank concentration
Detected above the method detected limit (MDL) but below the Practical Quantitation Limit (PQL).
Qualifier assigned by Jacobs Engineering data review program
Laboratory qualifier
Milligrams per liter

ND = Not detected
RRS2 = Medium Specific Concentration (MSC) or Groundwater based on Risk Reduction Standards Number 2.

TR Detected above the method detected limit (MDL) but below the Practical Quantitation Limit (PQL).
U = Not detected
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LA8ORATO1E5, INC.
630 Maple Ave.
Torrance, CA 90503

Telephone: C31 0) 618-8889 EutjV ED
Fax: (310) 618-0818

JUN 2' 1997Date: 06-21-1997
EMAX Batch No.: 97E103 •it

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver CO 80202

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

Enclosed is the Laboratory report for samples received on
05/22/97. The data reported include

Sample ID Control # Col Date Matrix Analysis

CR-A162101 E103-0]. 05/18/97 Soil SPLP Pesticides
SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162102 E103-02 05/18/97 Soil SPLP Pesticides
CR-A162103 E103-03 05/19/97 Soil SPLP Pesticides
CR-A162104 E103-04 05/19/97 Soil SPLP Pesticides
CR-Al62105 E103-05 05/19/97 Soil SPLP Pesticides

SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162106 El03-06 05/19/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162107 E103-07 05/18/97 Soil SPLP Pesticides
CR-Al62108 E103-08 05/18/97 Water Metals

Nickel
Antimony

CP.-A162109 E103-09 05/18/97 Water EPA 608 (Pesticides)

¾



# Col Date Matrix Analysis Sample ID Contro:

05/16/97 Soil
-

SPLP Metals CR-A162201 E1O3-i
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CR-Al62202 E103-1:
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CRA162203 E103l:
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CRA162204 E1031:
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CR-A162205 E103-1
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CR-A162206 El03-1
SPLP Nickel
SPLP Antimony

05/16/97 Water Metals CR-A162207 E103-1
Nickel
Antimony

05/14/97 Soil SPLP Metals CR-Al62301 E103-1
SPLP Antimony
SPLP Nickel

05/14/97 Soil SPLP Metals CRA162302 E1031E
SPLP Antimony
SPLP Nickel

05/14/97 Soil SPLP Metals CRA162303 E103l
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CR-A162304 E1032C
SPLP Nickel
SPLP Antimony

05/16/97 Soil SPLP Metals CRA162305 E1032]
SPLP Nickel
SPLP Antimony

05/17/97 Soil SPLP Metals CRA162306 E10322
SPLP Nickel
SPLP Antimony

05/15/97 Soil SPLP Metals CRA162401 E10323
SPLP Nickel

e Ave., Torrance, CA 90503 TEL: (31 0J 618-8559 FAX: (310) 615-0518 IA LABORATORIES, INC.. 630 Ma
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Sample ID Control Col Date Matrix Analysis

SPLP Antimony
CR-A162402 E103-24 05/17/97 Soil SPLP Metals

SPLIP Nickel
SPLP Antimony

CR-A162403 E103-25 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162404 E103-26 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162405 E103-27 05/15/97 Soil SPLP Antimony
SPLP Nickel
SPLP Metals

CR-A162406 E103-28 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162407 E103-29 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162501 El03-30 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162502 E103-31 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162503 El03-32 05/15/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162504 E103-33 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-Al62505 E103-34 05/15/97 Sol]. SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162506 E103-35 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A152507 E103-36 05/15/97 Water Metals
Nickel
Antimony

CR-A162601 E103-37 05/17/97 Soil SPLP Metals

P j
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Sample ID Control # Col Date Matrix Analysis

SPLP Nickel
SPLP Antimony

CR-A162602 E103-38 05/17/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162603 El03-39 05/17/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-AJ.62604 E103-40 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162605 E103-41 05/17/97 Water Nickel
Antimony
Metals

CR-Al62701 E103-42 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162702 E103-43 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162703 E103-44 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162704 E103-45 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162705 E103-46 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162706 E103-47 05/18/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162707 E103-48 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162708 E103-49 05/20/97 Water Metals
Nickel
Antimony

CR-A162709 El03-50 05/20/97 Water EPA 608 (PCB5)
CR-A162801 E103-5]. 05/18/97 Soil SPLP Pesticides
CR-A162802 E103-52 05/18/97 Soil SPLP Pesticides

I. A 'I
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Sample ID Control # Col Date Matrix Analysis

CR-A162803 E103-53 05/18/97 Soil SPLP Pesticides
CR-A162804 E103-54 05/18/97 Soil SPLP Pesticides
CR-A162805 E103-55 05/18/97 Soil SPLP Pesticides
CR-A162806 E103-56 05/18/97 Soil SPLP Pesticides

SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162807 E103-57 05/18/97 Soil SPLP Pesticides
SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162808 E103-58 05/19/97 Soil SPLP Pesticides
CR-A162809 E103-59 05/19/97 Soil SPLP Metals

SPLP Nickel
SPLP Antimony

CR-Al62901 E103-60 05/19/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162902 E103-61 05/19/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162903 E103-62 05/19/97 Soil SPLP PCBs
CR-A162904 E103-63 05/19/97 Soil SPLP PCBs
CR-A162905 E103-64 05/19/97 Soil SPLP PCBs
CR-A162906 E103-65 05/20/97 Soil SPLP PCBs
CR-A162907 El03-66 05/19/97 Water Metals

Nickel
Antimon

CR-A162908 E103-67 05/19/97 water EPA 808
CR-A16300]. E103-68 05/20/97 Soil SPLP PCBs
CR-A163002 E103-69 05/20/97 Soil SPLP PCBs
CR-A163003 E103-70 05/20/97 Soil SPLP PCBs
CR-A163004 E103-71 05/20/97 Soil SPLP PCBs
CR-A163005 E103-72 05/20/97 Soil SPLP PCBs
CR-A163006 E103-73 05/20/97 Soil SPLP PCBs
CR-A163007 E103-74 05/20/97 Soil SPLP PCBs

SPLP Metals
SPLP Nickel—
SPLP Antimony

CR-A163008 E103-75 05/20/97 Soil SPLP PCBs
CR-Al63009 E103-76 05/20/97 Soil SPLP Metals

—
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Sample ID Control # Col Date Matrix Analysis
SPLP Nickel
SPLP Antimony

CR-A1621O1MS E103-O1M 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A1G21O1DUP E103-O1D 05/18/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A1G21O4MS El03-04M 05/19/97 Soil SPLP Pesticides
CR-A1621O4MSD El03-04S 05/19/97 Soil SPLP Pesticides
CR-A162707MS E103-48M 05/18/97 Soil SPLP Metals

SPLP Antimony
SPLP Nickel

CR-A162707DtJP E103-48D 05/18/97 Soil SPLP Metals
SPLIP Nickel
SPLP Antimony

CR-A1621OBMS E103-08M 05/18/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A163009DUP E103-08D 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph.D. I
Laboratory Director

iA AX LABORATORIES, JNC., 630 Maple Ave., Torrorce, CA 90503 TEL (310) 618-8889 1310) 618-0818
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CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB

SDG: 97E103

METALS

Fifty-two (51) water samples were received on 05/22/97 to be analyzed for beryllium,
chromium, nickel, antimony, lead, and arsenic analysis in accordance with USEPA
SW846. Fourty-six samples were requested for SPLP leaching prior to analysis.

1. Holding Time

Digestion and analysis met holding time criteria.

2. Blank

All blanks were free of contaminations at below PQL levels.

3. Matrix Spike

All MS recoveries were within OC limits.

4. Duplicate

All RPDs of duplicate results were within QC limits.

5 Lab Control Sample/Lab Control Duplicate

All lab control results were within the control limits.

6. Calibration

All initial and continuing calibration results were within QC criteria.

7. Sample Analysis

Analysis was performed within the QC requirements.

Arsenic and Lead were analyzed by Trace-ICP, beryllium and chromium by
regular ICP, and nickel and antimony by GFAA methods.
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LAB CHRONICLE
SPLP Metals

05/27/1997 11:58

IENT:
e-OJECT:

)G/BATCH
LTR1X:

Jacobs Engineering Group
Carswell AFE / 05G47900

NO. 97E103
Soil

SMPLE ID CONTROL %H20 PREPARATION
NO BATCH/DATE/TIME

ANALYTI CAL
BATCH/DATE/TIME

CALIB FILE
REF ID

- Al52101 E103-01 13.7
\Sk.S j I .1.S.h Ii3. fl;'l)

c -A162l05 E103-05 19.6

ICR-A162106 E103-06 21.7

(-A162201 E103-10 20.2

CR-A162202 E103-11 17.2

L..J-A162203 El03-12 17.3

fl 162204 E103-13 15.2
-

-Al62205 E103-14 14.9

-A162206 E103-15 16.6—

I

CR-A162301 E103-17 16.1

-Al62302 E103-18 16.8

C"-Al62303 E103-19 14.2
—

-A162304 E103-20 16.2
—

-Al6230S E103-21 13.2
—
CR-A162306 E103-22 14.3

-Al6240l E103-23 16.0—
C-Al524O2 E103-24 11.5

—
-r-Al62403 E103-25 17.4

—
-A162404 E103-26 18.9

—
1624O5 E103-27 19.0

-A162406 E103-28 17.5—
I 5.i (S * -

R-A162407 E103-29 11.9

0002



ft

;:I w:.

ci (_L_ - I C p °-

I

Eo

WA_ - D4—

oooa

CR-A162501 E103-30 20.6
o--ds3 9 *

CR-A162502

CR-A162503

E103-31

E103-32

17.7

20.9

PSJ)

L

I s'-1 —a

.1



%H20 PREPARATION
BATCH/DATE/TIME

NA

NA

NA

ANALYTI CAL
BATCH/DATE/TIME

SAMPLE II) CONTROL
NO

-A1G2 504

-A162 505

E103-33 19.0
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = —===—— = = = = = = = = = = = = = = = = = = = = = = = =

E103-34 20.2

CR-A162506 E103-35 17

E103-37 20

CALIB FILE
REF ID

O )t53

r-A162602 E103-38 13

-A1G2603

-A162604

E103-39 13

E103-40 22

CR-A162701 E103-42 7.0

J162702 EJ.03-43 19.

r-A162703 E103-44 17

-A162704 E103-45 22

-A162705 E103-46 20
,-
CR-A162706 E103-47 19

-A162707 E103-48 15

1A162806 E103-56 NA

-A1628O7 E103-57 NA

a-
CR-A162901 E103-60 NA

' c -u.j=s .- .-?(I3.%D IO-)ki. -
t R-A162809 E103-59 NA

- -A162902 E103-61

rR-A163007 EJ.03-74

"163009 E103-76'-
-A1621O1MS E103-O1N 13 35..r)

CR-A1621O1DTJP E103-O1D 13.7
ri r .



)t6)
CR-A162707D13P E].03-48D 15.5

CR-A162108MS E103-OBM NA v)lI'LS'J
CR-A163009DUP E103-OBD NA

9 - k . . U . 9—i L'u 4.

L
SAIL.

4' , . J-t-c -' - "- C.. 3 L 3' F L

3OOc

CR-A162707MS E103-48M 15.5



a LAB CHRONICLE
Met a is

p

05/27/1997 11:58

LIENT:
ROJECT:

Jacobs Engineering Group
Carsweil AFB / 05G47900

DG/BATCH NO.:
ATRIX: Water

97E103

AMPLE ID CONTROL %H20 PREPARATION
NO BATCH/DATE/TIME

ANAL YTI CAL
BATCH /DATE/TIME

CALIB FILE
REF ID

'R-A1G2 108

—

E103-08 NA '— js.tS'jJi3 16I l.t.ch -,

000tT

R-A1E2207 E103-16 NA
—
CR-A162507 E103-36 NA

R-A162605 E].03-41 NA

CR-A162708 E103-49 NA

-R-A162907 E103-66 NA

--?
-
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INTRODUCTION

In order to assess if inorganic analytes detected at the Aerospace Museum Site and the

Grounds Maintenance Yard represent site contamination and to evaluate if additional

sampling is necessary at either of the sites, the results reported in the Site

Investigation/Site Characterization Technical Report for The Aerospace Museum Site

and Grounds Maintenance Yard report (Air Force, 1996) were compared to background

concentrations as reported in the NAS Fort Worth JRB, Texas Basewide Background

Study, January 1997 (Jacobs, 1997).

COMPARISON OF RESULTS TO BACKGROUND

The reported results were compared to the UTL9595 background screening value, or the

value that we can say, with 95 percent confidence, will exceed 95 percent of the

background data. Any site value greater than the UTL95.95 has only a small probability of

being drawn from the background data population, and thus may indicate the presence of

site-related contamination. On the other hand, 5 percent of the background data would be

expected to exceed the UTL9,95. The UTL95,95 is established as a screening criterion to

identify results which may require additional evaluation. To further evaluate results which

exceeded the UTL95,95, some of the results were then compared to a UTL95, or the value

that we can say, with 95 percent confidence, will exceed 99 percent of the background

data.

Tables I and 2 present a summary comparison of metals results to background for the
—

Aerospace Museum Site and Grounds Maintenance Yard, respectively Additionally,

Tables 3 and 4 present all of the metals results by analyte and their comparison to UTL

screening values for the Aerospace Museum Site and Grounds Maintenance Yard,

respectively. Tables 3 and 4 also compare each result to the Texas Natural Resource

Conservation Commission (TNRCC) SoillAir and Ingestion Standard for Industrial Use

(SAT-md) Medium-Specific Concentrations (MSCs). The results of the comparisons of

I CARSWELL\030 79 D\ENVTECHBKORND\BKOOCOMP DOC
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inorganics results to background, as well as a discussion of volatiles, semivolatiles,

pesticides/PCBs, and herbicides results for each site, as applicable, follows

Aerospace Museum Site

The results of the background concentrations comparison are presented in Tables I and3

Antimony, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,

magnesium, molybdenum, nickel, silver, and zinc were detected in concentrations that

exceeded the UTL95,95 established for these analytes. A UTL95,99 was established for

surface soils to further evaluate the metals exceeding the UTL95,5 Metals with

concentrations detected above their UTL95,99 include cadmium, chromium, cobalt, copper

and lead UTL95, include could not be calculated for antimony, barium, beryllium,

molybdenum, nickel, sodium, or zinc because the UTL9595 was established as the highest

value in the background data set (Jacobs, 1997)

—

An analyte was deemed to require further evaluation if any results exceeded either the

background (UTL95,95 or UTL95, as applicable) or the SAI-Ind MSC, where established,

for that analyte.

Based on these criteria, 6 of the 22 inorganic analytes require further evaluation As

shown on Table I, suggested means of further evaluation include

• qualifying the results because the analyte is an essential nutrient and probably does not

present a health risk at any concentration, or

• comparing the results to EPA RBCs, or

• subjecting the site data to non-parametric tests.

Preliminary application of the first two of these methods eliminated all analytes except lead

at the Aerospace Museum Site. Non-parametric tests were not performed as part of this

evaluation.

—
I \CAR5\VELL)5G479OO\ENVThCFBKGRNDBKODCOMP.DOC
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Vola_Organic Compounds

Methylene chloride and toluene were detected at the Aerospace Museum Methy}ene

chloride was detected below the practical quantitation limit (PQL) n all cases Toluene

was detected in 44 of SI samples, but 27 of the 44 detections were below the PQL

Toluene was detected in samp)es throughout the site at relatively low concentrations.

Semivolatile Organic Conippunds

Semivolatile organic compounds were detected throughout the site. Concentrations

detected were generally low, and TNRCC SAl-md MSCs or the EPA Region 111 RBCs

for industrial scenario ingestion were not exceeded

—

Grounds Maintenance Yard

As Table 2 indicates, there were concentrations of antimony, arsenic, calcium, chromium,
—

copper, lead, magnesium, molybdenum, nickel, and zinc detected which exceeded their

respective UTL9595 screening criteria Furthermore, arsenic, chromium, copper, and lead

exceeded their respective UTL9599 screening criteria as well In the cases of antimony,

barium, beryllium, molybdenum, nickel, sodium, and zinc, caJculation of a UTL95, was

not possible because the UTL959 was established as the highest value in the background

data set (Jacobs, 1997). Table 2 also indicates which analytes exceeded the TNRCC SAl-

md MSC, where established. Arsenic was the only analyte which exceeded the SAl-md

MSC.

An analyte was deemed to require ftirther evaluation if any results exceeded either the

background (UTL95,9 or UTL95, as applicable) or the SAl-md MSC, where established,

for that analyte

I \CASLLQ5Q -?coo\ENV ECFf GRNTYBKGDCOMP DOC



Based on this criteria, four of the 20 inorganic analytes require further evaluation. As

shown on Table 2, suggested means of further evaluation include

• qualifying the results because the analyte is an essential nutrient and probably does not

present a health risk at any concentration, or

• comparing the results to EPA RBCs, or

• subject the site data to non-parametric tests.

Preliminary application of the first two of these methods eliminated all analytes except

arsenic at the Grounds Maintenance yard. Non-parametric tests were not performed for

arsenic as part of this evaluation.

Pesticides and PCBs

Arochlor 1254 was detected twice, and 4,4'-DDE, 4,4'-DDT, and dieldrin were each

detected once at concentrations above the TNRCC MSC

o other chlorinated herbicides, volatiles, or semivolatiles were detected at concentrations

above the TNRCC MSC.

RECOMMENDATIONS FOR ADDITIONAL SAMPLING

To evaluate if additional sampling is necessary at either of the sites, the above evaluation

of inorganics was combined with an evaluation of volatiles, semivolatiles, pesticides, and

herbicides detected at the sites, as applicable. Based on these evaluations, additional

sampling is recommended at the Aerospace Museum Site as follows

I \CARSVELLOSG479OO\EN ECH\BKURNDKODCOMY DOC



Additional sampling of soils for the analysis of volatile organic compounds is not

recommended Methylene chloride is a common laboratory contaminant and was detected

at concentrations below the PQL Toluene was detected in many of the samples collected

from the Aerospace Museum site in relatively low concentrations Toluene was also

detected in soil samples collected during the basewide background study in similar

concentrations. Given the proximity of the aerospace museum site to Grants Lane and

Carswell the concentrations of toluene detected likely represent anthropogenic

background concentrations of toluene in the local urban setting.

Additional sampling of soil to further evaluate semivolatile organic compounds detected at

the Aerospace Museum is not recommended. Detectable concentrations of semivolatile

compounds did not exceed the TNRCC SAT-md MSCs, or the EPA Region III RBCs.

Sample 0T380 ISA collected near the storm channel in the northeast corner of the site

(Installation Restoration Program (IRP) Site InvestigationlSite Characterization Technical

Report, February 1996) exhibited the highest concentrations of potycyclic aromatic

hydrocarbons at the site. Semivolatile organic compounds were also detected in the

surface water and sediment samples collected along Farmers Branch during the basewide

background study. Because this storm channel drains Grants Lane and collects water

from other storm drains, these PAHs are likely representative of anthropogenic

background concentrations.
n

Additional sampling of soils for metals analysis is not recommended except for lead. All

metals with the exception of lead were eliminated for further evaluation based on the

results detailed in the Summary Table 1. In, general concentrations of metals exceeding

related background concentrations were below the TNRCC established SAl-md MSC, the

EPA Region III RBC, or could be related to an essential nutrient requirement A single

sample, 0T3840SA, exceeded the background concentrations and the TNRCC MSC of

I ,000 mg/kg. This sample location is located in the area of a rubble pile containing bricks,

concrete, and other miscellaneous debris in the south east portion of the site. It is

recommended that that up to 6 additional surface soil samples be collected and analyzed

I \CARS' ELL\050479 ENV1ECI{'BKQRND\BKGDCOMP DOC



for lead Two samples could be collected from the rubble pile if the sample location is

confirmed to coincide with this pile The remaining four samples could be collected from

locations surrounding the pile This rubble pile is scheduled for removal Samples from

inside the pile should be collected prior to removal and disposal Afier the pile has been

removed a sample could be collected at the bottom of the excavation

If it is determined that the rubble pile is not related to the sample location OT3S4OSA,

then four samples could be collected surrounding the sample location, and a single sample

collected from 5 feet below the ground surface at the location 0T3840SA

Additional sampling is recommended at the Grounds Maintenance Yard as follows:

• Sampling for PCBs in the vicinity of the transformers (or former location of

transformers),

• Sampling for pesticides along the west fence line of the Grounds Maintenance Yard,

• Sampling for arsenic near sample location 0T3907SA (if non-parametric analysis does

not eliminate it)

I DOC



Notes:

0
TABLE 1

Summary of Samples Exceeding Screening Criteria
Aerospace Museum Site, Naval Air Station, Fort Worth

= Calculation of UTL not possible.
= Medium-Specific Concentration
= MSC not established
= Soil/Air and Ingestion Standard for Industrial Use
= Texas Natural Resource Conservation Commission

I

Analyte

Samples
Exceeding
UTL

Samples
Exceeding
UTL

Samples
Exceeding

MSC

Requires
Additional
Evaluation? Method of Further Evaluation

Aluminum 0 0 NE NO

Antimony 16 0 NO
Arsenic 0 0 3 NO
Barium 1 0 NO

Beryllium 5 4 YES
Non-Parametric Tests
Comparison to EPA RBCs

Cadmium 2 2 0 NO
Calcium 13 0 NE NO
Chromium 3 1 0 NO

Cobalt 3 1 NE YES

Non-Parametric Tests
Comparison to EPA RBCs
Analyte is Essential Nutrient
Non-Parametric Tests
Comparison to EPA RBCs
Analyte is Essential NutrientCopper 1 1 NE YES

Iron 1 0 NE NO
Lead 15 10 1 YES

NO

.

Additional Sampling
Magnesium 2 0 NE

Manganese 0 0 NE NO

Molybdenum 30 NE YES

Non-Parametric Tests
Comparison to EPA RBCs
Analyte is Essential Nutrient

Nickel 27 0 NO
Potassium 0 0 NE NO —_________________________
Selenium 0 0 0 NO
Silver 4 0 0 NO
Sodium 0 NE NO
Vanadium 0 0 NE NO-

Zinc 23 NE YES

Non-Parametric Tests
Comparison to EPA RBCs
Analyte is Essential Nutrient

MSC
NE

SA I - I nd

TN RC C

UTL established as highest value in background data set.
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Comparison of A'uminum Concentrations in Surface Sofis toBackg round Concentrations
Aerospace Museum

Sample
Number Sample Type Anatyte Result Qualifier MSC

NE

UTL

UTL g ExceedeJ
22,035 NOOT 3801 SA Surface Soil Aluminum 4.190

OT 3802 SA Surface Sod Aluminum 2,640 NE 22.035 NO

01 3803 SA Surface Soil Aluminum - 12,900 NE 22035 NO

OT 3804 SA Surface Soil Aluminum 7950 NE 22,035 NO

OT 3805 SA Surface Soil Aluminum 7,130 NE 22.035 NO
01 3806 SA Surface Soil Aluminum 3,320 NE 22,035 NO
OT 3807 SA Surface Soil Aluminum 7,490 NE 22,035 NO —
OT 3808 SA Surface Soil Aluminum 11,700 NE 22,035 NO

OT
01

3809
3810

SA Surface Soil Aluminum 6,230 NE 22.035 - NO

SA Surface Soil Aluminum 8,970 — NE 22,035 NO

01
OT

3811 SA Surface Soil Aluminum 8,120 NE 22035 NO

3812 SA Surface Soil Aluminum 4,740 NE 22,035 NO

OT 3813 SA Surface Soil Aluminum 7,970 NE 22,035 NO
01 3814 SA Surface Soil Aluminum 6,900 NE 22,035 NO
OT 3815 SA Surface Soil Aluminum 6,770 NE 22,035 — NO
OT 3816 SA Surface Soil Aluminum 4.100 NE 22035 NO

NOOT 3817 SA Surface Soil Aluminum 1,210 NE 22.035
OT 3818 SA Surface Soil Aluminum 9,640 NE 22,035 NO
OT 3819 SA Surface Soil Aluminum 7,710 NE 22,035 NO
OT 3820 SA Surface Soil Aluminum 14,200 NE 22,035 NO

01' 3821 SA Surface Soil Aluminum 4.240 NE 22.035 NO

OT 3522 SA Surface Soil Aluminum 12700 NE 22035 NO
01 3823 SA Surface Soil Aluminum 11.000 NE 22035 NO

OT 3824 SA Surface Soil Aluminum 20,800 NE 22,035
22.035

NO
NOOT 3825 SA Surface Soil Aluminum 13,200 NE

01
01'

3826 SA Surface Soil Aluminum 7,940 NE 22.035 NO
3827 SA Surface Soil Aluminum 5,460 NE 22.035 — NO

OT 3828 SA Surface Soil Aluminum 6,050 NE 22.035 NO
01 3829 SA Surface Soil Aluminum 7,260 NE 22,035 NO
01 3830 SA Surface Soil Aluminum 12,200 NE 22,035 NO
01 3831 SA Surface Soil Aluminum 8,850 NE 22035 NO
01 3832 SA Surface Soil Aluminum 12,200 NE 22035 - NO
01 3833 SA Surface Soil Aluminum 6.320 - NE 22,035 NO
OT 3834 SA Surface Soil Aluminum 10,600 NE 22,035 NO
01 3835 SA Surface Soil Aluminum 6,460 NE 22,035 NO
01 3836 SA Surface Soil Aluminum 7,090 NE 22,035 NO
01 3837 SA Surface Soil Aluminum 9,770 NE 22,035 NO
OT 3838 SA Surface Soil Aluminum 7,480 NE 22,035 NO
01 3839 SA Surface Soil Aluminum 10,100

5,120
NE
NE
NE

22,035
22035
22,035

NO
NO

—
NO

01 3840 SA Surface Soil Aluminum
01 3841 SA Surface Soil Aluminum 6,050
01
01

3842 SA Surface Soil Aluminum 11,500 J NE 22,035 NO
3843 SA Surface Soil Aluminum 8,860 NE 22,035 — NO

OT 3844 SA Surface Soil Aluminum 8,120 NE 22,035 NO
01 3845 SA Surface Soil Aluminum 13,000 NE

NE
22.035
22.035

NO
NO01 3846 SA Surface Soil Aluminum 6,110

01 3847 SA Surface Soil Aluminum 6,300 NE 22,035 NO
OT 3848 SA Surface Soil Aluminum 10,700 NE 22,035 NO

-- NODl 3849 SA Surface Soil Aluminum 2.550 NE 22,035
Dl 3850 SA Background Aluminum 5,120 NE 22.035 NO
OT 3851 SA Background Aluminum 3,650 NE 22,035 NO

Notes
1 J = Estimated quantitation based on DC data
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data
3 JH Estimated quantitalion: possibly biased high based upon QC data
4 JL Estimated quantitation: possibly biased low or a false negative based upon 00 data
5 JO = Estimated quantitation: detected below the POL
6 NE = MSC not established for this analyle

lcarwelll05g47900ienvtech\museumBKGDCOMP,XLS



I J = Estimated quantitation based on CC data.
2 JB Estimated quantitation possibly biased high or a false positive based upon blank data.
3 JH Estimated quantitation- possibly biased high based upon CC data.
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data
5 JO = Estimated quarititation detected below the POL
6 NE MSC not established for this analyte.
7 Comparison to UTL not possible because UTL was established as the

highest value in the background dataset,

SKGOCOM IlLS
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Corriparison of Antimony Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sample Detection SAl - IND
Number Sample Type Ariatyte Result Oualitier Limit? MSC

2! 380SA Surface So
01 3802 SA Surface Soil
01 3803 SA

Antimony

Surface Soil
OT 3804 SA Surface Soil

208 JO 816 056
UTL

07 3807 SA Surface Soil

Antirnoy 1.72 JO 818 056
rory

Antimony
OT 3805
01 3806

SA Surface Soil Antimony 000 <20.4 818
SA Surface Soil Antimony

000 <206 818 056
244 JO 818 0.56

OT 3808 SA Surface Soil
Antimony

UTL

YE S

YES

YE S

NO

I SAl INC
MSC

Exceeded7

NO
NO
NO
NO
NO

0.00
0.00

OT 3810 SA Surface Soil
01 3811 SA Surface Soil

2.47 JO 818 0.56

07 3812 SA

01 3809 SA Surface Soil Antimony 1.69 JO 818

0.56

<22.6

Anbmony

07 3813 SA

<22.2
818

Surface Soil
Antimony

0.56
818

Surface Soil

0.00
0.00 '20.4 818

YES
NO

Antimony 0.00 <21 .5

NO
NO

<20.4

0.56
0.56
0.56
0.56

Antimony 0.00 <21 .2

818

NO
YES
NO
NO

818
818

0.56
0.56

NO
NO
NO
NO
NO
NO

NO
NO

OT

21
01

3814

3816

SA.
SA

Surface Soil
Surface Soil
Surface Soil

Anb'niy
Antiri

1.87
0.00

JO
<21.4

818
818

0.56 1YES
056 LNO
056J_ NO

NO
NO
NOAntimony 000 <20.2 818

01 3817 SA Surface Soil Antmy 0.00 <191 818 056 NO NO
01 3818 SA Surface Soil Antimony 0.00 <19.1 818 0.56 NO NO
01 3819 SA Surface Soil 208 JO 816 0.56 YES NO

21
01 3821 SA

Soil
Surface Soit

Antirny 1.95 JL 818 0.56 YES
NO

NO
NOAntimony 000 <181 818 0.56

OT 3822 SA Surface Soil Antimony
-

000 JL <21.5 818 0.56 NO NO
07 3823
013824

SA Surface Soil Antimony 000 <20.7 818 056 NO NO
SA Surface Soit Antimny

Antimony

0.00 <29.5 818 056 NO NO
0.00 <21.4 818 0.56 NO NO21 3825 SA Surface Soil

21
OT

3826
3827

SA
SA

Surface So
Surface Soil

Antimony
AntimonL

1.90 —
2.42

- JO
JO

818
818

- 0.56
0.56

YES
YES

—
NO
NO —
NO
NO

O 3828 SA Surface Soil Antimony 0.00 <19.6 818 056 NO
OT

21
3829 SA Surface SoU Antimy 000 <21.2 818 0.56 NO

Antimony 000 JL <22 818 0.56 NO NO
01 3831 SA Surface Soil Antimony 0.00 '22.3 818 0.56

0.56
—

NO NO
NO
NO

01 3832 SA Surface Soil Antimony 0.00 <21.3 818
<202 818 056 NO01 3833 SA Surface Soil Antimony 0.00

01 3834 SA Surface Soil Antimony 0.00 <21 818 056 NO
01 3835 SA Surface Soil Antimony 2.32 JO 818 056 YES NO
01 3836 SA Surface Soil Antim 219 JO 818 0.56 YES NO —

NO01 3837 SA Surface Soil Antimony - 0.00
000

<21.6 818 0.56 NO
<20.6 516 0.56 NO NO

NO
01 38.38 SA Surface Soil Antimony
2! 3839 SA Surface Soil ion 0.00 <21 0 818 0.56 NO

JL 818 0.56
—

YES2! 3840 SA Surface Soil Antimonl 1.98
OT 3841 SA Surface Soil
01 3842 SA Surface Soil
01 3843 SA Surface Soil
OT 3844 SA Surface Soil

1.97
0.00

JO

07 3845 SA Surface Soil Antimony
01 3846 SA Surface Soil Antimony
01 3847 SA

Antimony 0.00 '20.7

AnUrny 0.00 '18 I 818 0.56
056

NO
YES

NO
NOmon

Antimony
—— 818

0.56 NO

01 3848 SA
Surface Soil

'19.9

01 3849 SA

818

Surface Soil Antimony

01 3850 SA
Surface Soil

JO

NO
NO818 0.56 NO

0.00 ,<9 818 056 NO NO
—

2.49
0.00
0.00
0.00

Background
Antimony

01 3851 SA Background Antimony

818

Antimony

Notes

0 56
<19.3 818 0.56 NO

YES

<181
<22.7 818 0.56 NO

NO

1.99 JL
<18 818

NO
0.00 0.56 NO NO

818
818

056
056

NO
YES

NO
NO
NO



Table 3 'I

Comparison of Arsenic Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sample
Number Sample Type Arialyte Result

I SAl - IND

Qualifier MSC UTL UTL

UTL UTL MSC
Exceeded Exceeded' Exceeded'

CT 3801 SA Surface Soi Arsenic 1 87 3.27 5855 6 748 NO NO NO
NOJ NO NO
NC NO j, NO

CT 3802 SA
CT 3803 SA

Surface Soil
Surface SoiL

Arsenic
Arsenic

1.07
1 73

3.27
3.27

5.855

5.855_

6748
5748

01 3804 SA Surface Soil Arsenic 2.78 3.27 5.855 6748 NO NO NO
NO NO07 3805 SA Surface Soil Atsenic 1.77 3.27 5.855 6748 NO

01 3806 SA Surface Soil Arsenic 1.61 3.27 5.855 6748 NO -— Nc NO
NO01 3807 SA Surface Soil Arsenic -— 1.65 3.27 5855 6 748 NO NO

CT 3808 SA Surface Soil Arsenic 3.0 3.27 5.855 6.748 NO ,, NO
NO

NC
NO01 3809 SA Surface Soil Arsenic 1.95 3.27 5,855 6 748 NO

01 3810 SA Surface Soil Arsenic 2.04 3,27 5.855 6 748 NO NO NO
NO01 3811 SA Surface_Soil Arsenic - 2.05 3,27 5.855 6748 NO - NO

01 3812 SA Surface Soil Arsenic 1.94 3.27 5.855 6.748 NO NO
NO

NO
NOOT 3813 SA Surface Soil Arsenic 1 96 3.27 5.855 6 745 NO

01 3814 SA
01 3815 SA

Surface Soil Arsenic 2.16 127 5.855 6.748 NO NO NO
Surface Soil Arsenic 1.88 JL 3.27 5.855 6748 NO NO —-—- NO

OT 3816 SA Surface Soil Arsenic 1.57 3.27 5.855 6 748 NC NO NO
NOOT 3817 SA Surface Soil Arsenic 0844 3.27 5.655 6748 NO NO

OT 3818 SA Surface Soil Arsenic 2.78 3.27 5.855 6 748 NC NO NO —
NO —01 3819 SA Surface So Arsenic 1.42 3,27 5.655 6.748 NO NO

OT 3820 SA Surface Soil Arsenic 2.21 JL 3 27 5.855 6748 NO NO NO
NO —
NO
NO —
NO —
NO

,
NC

CT 3821 SA Surface Soil Arsenic 0 759 3.27 5.855 6748 NO NO
OT 3822 SA Surface Soil Arsenic 1.44 JL 3.27 5.855 6748 NO NO
CT 3823 SA Surface Soil Arsenic 0.957

,
327 5.855 6748 NO NO

CT 3824 SA Surface So Arsenic 1.86 JH 327 5.855 6748 NO - NO
SA Surface Soil Arsenic 1.32 327

327
5.855 6748 NO NO
5.555 6748 NO NO07 3826 SA Surface Soil Arsenic 1,16 JL

01 3827 SA Surface Soil Arsenic 4.14 327 5.855 6748 NO NO YES
01 3828 SA Surface So Arsenic 3.21 3.27 5.855 6748 NO NO NO
01 3829 SA Surface Soil Arsenic 347 3.27 5855 6748 NO NC YES

NOOT 3830 SA Surface Soil Arsenic 1.56 JL 327 5.855 6748 NO NO
01 3831 SA Surface Soil Arsenic 1.11 - — 3 27 5.855 6.748 NO NO NO —

NO01 3832 SA Surface Soil Arsenic 1.S8 3.27 5.855 6748 NO NO

01 3833 SA ,Surface Soil Arsenic 0.663 327 5.855 6748 NO NO NO

01 3834 SA Surface Soil Arsenic 1.27 3,27 5.855 6748 NO NO NO

01 3835 SA Surface Soil Arsenic 0685 3.27 5.855 6 748 NO NO NO
01 3836 SA Surface Soil Arsenic 1 .37 3,27 5.855 6 748 NO NO NO
OT 3837 SA Surface Soil Arsenic 205 3.27 5.855 6748 NO NO NO, -

NODl 3838 SA Surface Sod Arsenic 1.94 3.27 5.855 6748 NO NO
OT 3839 SA Surface Soil Arsenic 1.81 3.27 5.855 — 6 748 NO NO NO
OT 3840 SA Surface Soil Arsenic 2.87

1.04
JL 3,27 5.855 6748 NO NO NO

3.27 5.855 6748
, 6748

6748

NO NO NO01 3841 SA Surface Soil Arsenic
NO NO NO01 3842 SA Surface Soil Arsenic 2.42 327 5,855
NO NO NO -

NO
01 3843 SA Surface Soil Arsenic 2.6 327 5.855
01 3844 SA Surface Soil Arsenic 2.36 327 5.855 6748 NO NO

01 3845 SA Surface Soil Arsenic 2,57 3.27 5.855 6 748
6748
6.748

NO NO NO
NO
NO

NO
NO

NO
NO

OT 3846 SA Surface Soil Arsenic 1.96 327 5.855
5.55501 3847 SA Surface Soil Arsenic

,
0982 J 3.27

01 3848 SA Surface Soil Arsenic 3.53 J 3.27 5.855 6748 NO — NC YES
NCOT 3849 SA Surface Soil Arsenic 3.27 5.855 6748 NO NO

01 3850 SA od Arsenic - 2.31 JL 3.27
327

5.855
5.555

- 6.748 -
6748

NO
NO

NC
NC

NO -
NO

Notes:
I J Estimated quantitation based on OC data
2 JB = Estimated quantilation: possibly biased high or a false positive based upon blank data
3 JH = Estimated quantitation: possibly biased high based upon CC data
4. JL = Estimated quantitatiort: possibly biased low o a false negative based upon OC data
5 JO = Estimaled quantitation: detected below the PQL
6 NE = MSC not established for this analyte.

BKGOCOMP XIS



TabLe 3

'ii n
Comparison of Barium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

J = Estimated quantitation based on QC data
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data.
3 JR Estimated quantitation: possibly biased high based upon OC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based upon QC data.
5 JO = Estimated quantitation: detected below the POt..
6 NE = MSC not established for this analyte

Bi(COCO'P 51.5

7 Comparison to UTL not possible because UTL was established as the

highest value in the background datasel

Sample
Number Sample lype Analyle Result Qualifier

SAI-Ind
MSC UTL

UTL

Exceeded'

SAl-md
MSC

Exceeded

I——

3801 S.A Surface Soil BarIum 80.0
137,000

233
233

,__Nq
NO

NO
NO01 3802 SA Surface Soil Barium 59.9

01 3803 SA Surface Soil Barium 129.0 137,000 233. NO
NO

NO
NO01 3804 SA Surface Soil Barium 122.0 137,000 233

01
01

3805 SA Surface Soil Barium 83.6 137,000 233 NO NO
3806 SA Surface Soil Barium 83.8 137,000 233. NO NO

NO137.000 233. NO01 3807 SA Surface Soil Barium 112.0
01 3808 SA Surface Soil Barium 118.0 137000

137000
233.
233

NO
NO

NO
NO01 3809 SA Surface Soil Barium 78.1

01 3810 SA Surface Soil Barium 104.0 137000 233 NO NO

OT 3811 SA Surface Soil Barium 1150 137,000
137.000

233
233.

NO
NO

NO
NOOT 3512 SA Surface Soil

01 3813 SA Surface Soil
Barium 550
Barium 90.3 137,000 233. NO — NO

NO01 3814 SA Surface Soil Barium 79.5 137,000 233 NO

OT 3815 SA Surface Soil Barium 139.0 137000 233 NO NO
NO01 3816 SA Surface Soil Barium 58.1 137.000 233 NO

01 3817 SA Surface Soil Barium 98.6 137,000 — 233. NO — NO
01 3818 SA Surface Soil Barium 115.0 137,000 233 NO NO

NO07 3819 SA Surface Soil Barium 111 0 - 17,000 233. NO
OT 3820 SA Surface Soil Barium 119.0 137,000 233. NO NO
01 3821 SA Surface Soil Barium 69.5 .J 137,000 233. NO NO
01 3822 SA Surface Soil Barium 148.0 137,000 233. NO NO
01 3623 SA Surface Soil Barium 132.0 137,000 233. NO NO
01 3824 SA Surface Soil Barium 176.0 137.000 233. NO

NO
NO
NO01 3825 SA Surface Soil Barium 107.0 137,000 233.

01 3826 SA Surface Soil Barium 89.3 137,000 233. NO NO
07 3827 SA Surface Soil Barium 59.8 137,000 233 -— NO NO

NO01 3828 SA Surface Soil Barium 63.3 137,000 233. NO
01 3829 SA Surface Soil Barium 136.0 137.000 233 NO .....NO
01 3830 SA Surface Soil Barium 107.0 137,000 233. NO NO
OT 3831 SA Surface Soil Barium 106.0 137,000

137.000

233
233.

NO
NO

NO
NOOT 3832 SA Surface Soil

OT 3833 SA Surface Soil
Barium 121.0
Barium 75.1 137,000 233. NO NO

07 3834 SA Surface Soil Barium 102.0 137,000 233. NO NO
NOOT 3835 SA Surface Soil Barium

-.
6,730.0 137,000 233 YES

01 3836 SA Surface Soil Barium 77.0 137,000 233 NO NO
07 3837 SA Surface Soil Barium 79.1 137,000 233. NO NO
01 3838 SA Surface Soil Barium 85.9 137,000 233 NO NO
01 3839 SA Surface Soil Barium 92.2 137,000

137,000
233.
233.

NO
NO

NO
NO01 3840 SA Surface Soil Barium 74,1 J

01 3841 SA Surface Soil Barium 580 I 3L000 233. NO NO
01 3842 SA Surface Soil Barium 103.0 137,000 233. NO NO
01 3843 SA Surface Soil Barium 94.8 137,000 233. NO NO
OT 3844 SA Surface Soil Barium 81.2 137,000 233. NO NO
01 3845 SA Surface Soil Barium 88.9 137,000 233. NO NO
01 3845 SA Surface Soil Barium 524 137,000 233. NO NO
01 3847 SA Surface Soil Barium 77.9 137,000 233. NO NO
01 3848 SA Surface Soil Barium 83.6 137,000 233. NO NO
01 3849 SA Surface Soil Barium 25.9 137,000 233. NO NO,_
01 3850 SA Background Barium 57.2 . 137,000 233. NO NO
01 3851 SA Background Barium 53.1 137.000 233 NO NO

Notes



Comparison of Beryllium Concentrations in Surface biTs'toBackgrourTcf' oncentrations
Aerospace Museum

Sample
Sample Type

OT 3809 SA Surface Soil
07 3810 SA Surface Soil
OT 3811 SA Surface Soil
OT 3812 SA Surface Soil
01 3813 SA
01 3814 SA

Beryllium 0,0

!yiliumum__
Beryllium 0,344

Beryllium 0.487

SAI
UTL MSC

Exceeded Eiceeded
NO NO

NOJ NO
NOJ NO

T' NO f NO
Th NO Nb

NO NO
NO NO

NO NO

BiGOCO'iP XLS

1 J = Estimated quarititation based on OC data.
2 JB = Estimated quantilation: possibly biased high or a raise positive based upon blank data
3 JH Estimated quarititation: possibly biased high based upon QC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data.
5 JO = Estimated quantitation: detected below the POL
6 NE = MSC not established for this anatyte.
7 Comparison to UTL not possible because UTL was established as the

highest value in the background dataset.

Analyle Result
Detection

Qualifier Limit?
SAl-md
MSC I U IL 9 9

01 3801
01 3802

SA

SA

Surface Soil
Surface Soil

Bethum
Beryllium

0,0 <2.4 1.33 102
1 33 1 02

-—
0.0 <2.25

01 3803 SA Surface Soil Beryllium 0.908 1.33 1 02 J

01 3804 SA Surface Sod Beryllium 0.584
—

1.33 102
DT 3805 SA Surface Soil Beryllium 0.570 1.33 ¶02
OT 3806
07 3807

SA Surface Soil 0.0 <224 1.33 102
1 02SA Surface Soil 0.724 — 1.33 -

01 3808 SA Surface Soil Beryllium 0.799 1.33 1 02 NO

0.651
<2.3 133

Surface Soil . Beryllium 0.506
Surface Soil

1 .33

1 02

0.57 1.33 1 02 NO
NO
No

NO

1.33 1 02
1.33 102

NO

133 1.02
NO

NO
NO

NO NO

—.

01 3815 SA Surface Soil Beryllium 00 <2.57 1.33 1 02 NO NO
OT 3816 SA Surface Soil Beryllium 0.242 1.33

-
1 02 NO NO

01 3817 SA Surface Soil Beryllium 00 <2.29 1.33 - 102
1.02

NO NO
0.0 <2.37 1.33 NO NOOT 3818 SA Surface Soil Beryllium

07 3819 SA Surface Soil Beryllium 0,606 1.33 102
1 02

NO NO_
NONOOT 3820 SA Surface Soil yltium 0.799

0.0 <2 17
1 33
1 .3301 3821 SA Surface Soil Beryllium 1 02 NO NO

NO
-- NO

NO
YES
NO

07 3822 SA Surface Soil Beryllium 0.964 1.33 .02
1 02
1 02
102

NO

— NO

_YES
YES

01 3823 SA Surface Soil Beryllium 0746 1.33
OT 3824 SA Surface Soil Beryllium 1.18 1 33
CT 3825 SA Surface Soil Beryllium 1.72 JO 1 33
01
01
07

3826
3827
3828

SA
SA
SA

Surface Sod
Surface Soil

Beryllium 0.0 <248 133 102 NO

Beryllium
-

1.62 JO 1.33 1 02 YES
NO

- NO
NO
NO
NO

Surface Soil Beryllium 00 <2.39 1.33 1 02 NO
01 3829 SA Surface Soil Beryllium 0.0 <2.54 1.33 1 02

102
1 02

-
NO
NO
NO

OT 3830 SA Surface Soil Beryllium 0.793 1.33
01 3831 SA Surface Soil Beryllium 0624 133
01 3832 SA Surface Soil Beryllium 0.682 1.33 1 02 NO
07 3833 SA Surface Soil Beryllium 0.0 <2.42

—

1 33 I 02 NO — NO
NO -- NO
NO NO
NO —-.. NO
NO —— NO
NO NO

.- NO NO
NO NO
NO NO —
YES
NO NO

YES YES

01 3834 SA Surface Soil Beryllium 0756 1.33 102
102
I 02

01 3835
121 3836

SA Surface Soil Beryllium 0 <224 133
SA Surface Soil Beryllium 0.0 <243 1.33

L21
01
CT

3837
3838
3839

SA
SA
SA

Surface Soil Beryllium 0.605 1 33 I 02
Surface Soil
SurfaceSod

yllium
Beryllium

0.0 <2.48 1.33 — 1 02
1020.587 1.33

OT 3840 SA Surface Soil Beryllium 0.0 <2.47 1.33 102
1 02
1 02

0.0 <232 13301 3841
CT 3842

SA
SA

Surface Soil
Surface Soil

Beryllium
Beryllium 158 JO I 33

01 3843
01 3844

SA Surface Soil Beryllium ao
1.66 JO

<239 133
1 33

102
102SA Surface Soil yiurn

DI 3845 SA Surface Soil Beryllium 0733 1.33
1 33

-. .IP_
102

NO
NO

NO —
NOOT 3846 SA Surface Sod

01 3847 SA Surface Sod
DI 3848 SA Surface Soil

Beryllium 0.0 <2.33

Berlium —. 0.0 <2.31 133 102 NO
Beryllium 0.0 <213 133 102 NO
Beryllium 0.0 <217 133 102 NO

Beryllium 0.0 <2.60 1.33 1 02 — NO

!Hium 0.216 1 33 I 02 NO

NO
NO

01 3849 SA Surface Sod NO
OT 3850 SA Background NO

NOOT 3851 SA Bground

Notes



Comparison & Cadmium Concentrations in Surface Soils to Background Concentrations

1 J = Estimated quanlitatiori based on OC data
2 J8 Estimated quantitation: possibly biased high or a talse positive based upon blank data
3 JH = Estimated quantitation: possibly biased high based upon OC data.
4 JL Estimated quantitation: possibly biased low or a (alse negative based upon OC data.
5 JO = Estimated quarititation: detected below the PaL.
6 NE MSC not established for this analyte

cOCO.i XLS

Aerospace Museum

S am pie

Number Sample rype
07 3801 SA Surface Soil

Anaiyle
Cadmium

'i '2
V.—.

Result Qualifier
00

Detection
Lirnif'?

OT 3804 SA Surface Soil Cadmium 0.0

SAl-md
MSC

'0 8

OT 3805 SA Surface Soil Cadmium GOC)

1,020.00

01 3806 SA Surface Soil Cadmium 0 972

01
07

3802
3803

SA Surface Soil
SA Surface Soil

Cadmium
Cadmium

00
00

<0749
<0525

1020.00
1020.00

0.S5J 0838 NO NO
0.5562 0838 1 NO NO

UTL ; UTL
UTL9 UTL;s Eceeded Exceeded'?
0.5562 j 0838 I NO NO

07 3807 SA Surface Soil Cadriurn 00

01 3809SA

=0 974

01 3808 SA Surface Soil Cadmium 0.0

CT 3810 SA

<0514

Surface Soil

102000 0.5562
1,02000

Surface Soil
Cadmium

CT

0
0.5562

3812 SA

<0 905
1020.00

838

Cadmium
0 843
0.0

Surface

1020,00
0.5562

<0.888

Soil

0 838
0 838

0.5562

Cadmium

1,020.00 0.5562

NO
NO NO
YES YES

1020.00
=0.814

0.0
OT 3811 SA Surface Soil Cadmium 00 <0.514 1,020.00 0,5562 0.838 NO NO

0.5562

0.838 NO -
0.838 NO

SAl -Ind
MSC

1,020.00 0.5562 0838

<0.859

0.838

1,020.00

NO
NO

YES

0.5562

NO

0.838

NO

01
01

3819 SA Surface Soil Cadmium 3.0
3820 SA Surface Soil Cadmium 0.0

NO
CT 3813 SA Surface Soil 'Cadmium 0.0 <0.843 1,020.00 0.5562 0.838 NO NO NO

NO
MO

01 3814 SA Surface Soil Cadmium
CT 3815 SA Surface Soil Cadmium

0.0 '0.811 1,020.00 0.5562 0.838 NO NO
0.0 JL <0.858 1,020,00 0.5562 0838 NO NO

01 3815 SA Surface Soil Cadmium 0.0 <0.806 1.020,00 0.5562 0838 NO NO
NO
NO

NO
NO
NO

OT 3817 SA Surface Soil Cadmium 3.0 <0764 1,02000 0.5562 0.838 NO
NOCT 3818 SA Surface Soil Cadmium 0.0 <0.791 1,020.00 0.5562 0.838

NO

=0 865
JL <0.888

1,020.00 0,5582
1020.00 0.5562

0.838 NO

1,020.00 0.5562 0838 NO
0838 NO NO

NO NO

NO
NO
NO

-

—

OT 3821 SA Surface Soil Cadmium 0.0
CT
OT

3822 SA Surface Soil Cadmium 00
3823 SA Surface Soil Cadmium 0.0

OT 3824 SA Surface Soil Cadmium 0.0
OT 3825 SA Surface Soil Cadmium 0.0
01 3826 S.A Surface Soil Cadmium 0.0
01 3827 SA Surface Soil Cadmium 0.0
01 3828 SA Surface Soil Cadmium 00
01 3829 SA Surface Soil Cadmium 0.0
01 3830 SA Surface Soil Cadmium 00
07 3831 SA Surface Soil Cadmium 3.0
01 3832 SA Surface Soil Cadmium 00

0.001 3833 SA Surface Soil Cadmium
01 3834 SA Surface Soil Cadn,iurn 0.0
01
CT

3835 SA Surface Soil Cadmium 0.0
3836 SA Surface Soil Cadmium 0.0

01 3837 SA Surface Soil Cadmium 0.0
01 3838 S.A Surface Soil Cadmium 00
07 3839 SA Surface Soil Cadmium 0.0
OT
OT

3840 SA Surface Soil Cadmium 0.0
3841 SA Surface Soil Cadmium 0.0

OT 38-42 SA Surface Soil Cadmium 0 0
01 3843 S.A Surface Soil Cadmium 0.0
OT
01

384.4

3845
SA
SA

Surface Soil
Surface Soil

Cadmium 00
Cadmium 0.0

0.007 3848 SA Surface Soil Cadmium
OT 3847 SA Surface Soil Cadmium 0.0
01 3848 SA Surface Soil Cadmium 00
01 3849 SA Surface Soil Cadmium 0.0
01 3850 SA oupd Cadmium 0.0
01 SA3851 Cadmium 0.0

1,020.00
1,020.00

0.5562 0838 NO NO NO
0,5552 0838 NO NO

NO
NO

NO
NO
NO

1,020.00 05562 0538 NO
1020.00 0.5562 0.838 NO
1,020.00 0,5562 0.838 NO NO NO

NO
NO
NO'

1,020.00 0.5562 0838 NO NO
NO
NO

1020.00 0.5562 0838 NO
NO1,020.00 0.5562 0838

1,020.00 0.5562 - 0838 NO NO NO
1,020.00 0,5562 0838 NO NO NO

NO
NO

1,020.00
1,020.00

0.5562
0.5562

0838
0.838

NO NO
NO

1020.00 0.5562 0.838 NO NO NO
NO1.02000 0.5562 0838 NO NO

1020.00 05562 0.838 NO NO -
NO

NO
NO
NO

1,020.00 0.5562 0838 NO

1,020.00 0.5562 0938 NO NO
1,020,00 0.5562 0838 NO NO

NO
NO
NO1020.00 0.5562 0.838 ND

1020.00 0.5562 0.538 NO NO NO
NO1.02000 0.5562 0.838 NO NO

1020.00 0.5562 0.838 NO NO NO
1,020 00 0.5562 0838 NO NO NO
1020.00 0.5562 0.838 NO NO NO

ND
NO

.020.00 0.5562 0.838 NO
NO

NO
NO.020.00 0.5562 0.538

1,020.00 05562 0.838 NO NO NO
NO
NO

1020.00 0.5562 0.838 NO NO
NO.020.00 0.5562 0838 NO

1,020.00 0.5562 0838 ND NO ND

Notes:



Table 3 ...,. ..' ..J;

Comparison of Calcium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

MSC L
TJfLg51

167,7380 4906040 NO NO

TL

____ 167,7880 490.6040 YES
-

NO
4906040 NO NO

NE 1677880 490604.0 NO NO
NE 167,7880 49C040 NO'
NE 167,7880 4906040 YES
NE 167,788.0 490604.0 NO

NONE 167,7880 490604.0
NE 167,788.0 490,604.0 NO NO
NE 167,788.0 490,604.0 NO NO

NONE 167.7880 490,604.0 NC
NE 167,788 0 490.604,0 NO NO
NE 167.7880 490,604.0 NO NO—
NE 167.788,0 490,604.0 NO NO
NE 167,788.0 490,604.0 YES NO
NE 167,7880 490,604.0 NO NO—
NE 167,788 0 490,604.0 YES NO
NE -
NE

1671880 490.604,0 NO NO
167,768.0 490604.0 NO NO

NE 167,788.0 490,604.0 NO NO
NE 167,788 0 490.604,0 YES NO
NE 167.7880 490,6040 NO NO
NE 167,788.0 490,6040 NO NO
NE 167,7880 490,604.0 NO - NO

NO
NO
NO

NE
NE
NE

'

67,7880 490,604.0 NO
167.7880 490,604.0 NO
167,7880 490,604.0 YES

NE 167,7880 490,604.0 YES NO
NO
NO

NE 167,788 0 490,604.0 YES
NE
NE
NE -
NE

1671880 490,6040 NO
167.7880 490,604.0 NO

NO
NO
NO167.7860 490.604,0

167,7880 490,604.0 NO NO
NONE 167,788.0 490.604,0

-
NO

NE
NE
NE

-

167,788.0 490.6040 NO NO
167,788.0 490.604,0 NO NO
167,788.0
i7.788 0
167,788 0

490,604.0
490,604,0
490,604.0

NO
YES
NO

NO
NO
NO

Sample
N umber

OT 3801
OT 3802

Sample Type Analyte

SA
SA Surface Soil Calcium

Surface Soil Calcium

0 ualilierResult

17,300
209.000

Detection

NE
NEOT 3803 SA Surface Soil

CI 3804 SA Surface Soil
Calcium 62,700
Calcium 77400

CT 3805 SA Surface Soil
OT 3806 SA Surface Soil

Calcium
Calcium

114.000
195,000

01' 3807 SA Surface Soil Calcium 55.000
01 3808 SA Surface Soil Calcium 48,700
01 3809 SA Surface Soil Calcium 140,000
CT
CT

3810
3811

54
54

Surface Soil
Surface Soil

Calcium
Calcium

52,300
98,100

CT 3812 SA Surface Soil Calcium 58,800
74,300CT 3813 SA Surface Soil Calcium

01 3814 SA Surface Soil Calcium 82,100
CT 3815 SA Surface Soil Calcium 184,000
CT 3816 SA Surface Soil Calcium 85,800

265,00001 3817 SA Surface Soil Calcium
CI 3818 SA Surface Soil Calcium 113,000
CI 3819 SA Surface Soil Calcium 61,900

72,60001 3820 SA Surface Soil Calcium
01 3521 SA Surface Soil Calcium 191000
CT 3522 SA Surface Soil Calcium 33,300
01
CT

3823
3824

SA Surface Soil Calcium 80,000
54 Surface Soil Calcium 56,500

CT 3825 SA Surface Soil Calcium 150,000
CT
CT
CT

3826
3827
3828

SA

SA
SA

Surface Soil Calcium 159,000
Surface Soil
Surface Soil

Calcium
Calcium

284,000
188,000

CT 3829 SA Surface Soil Calcium 222,000
CT 3830 SA Surface Soil Calcium 66,000
CT 3831 SA Surface Soil Calcium 117,000
CT 3832 SA Surface Soil Calcium 91,300
CT 3833 SA Surface Soil Calcium 100,000
CT 3834 SA Surface Soil Calcium 61400
CT 3835 SA Surface Soil Calcium 142,000
CT 3836 SA Surface Soil Calcium 149,000
OT 3837 SA Surface Soil Calcium 104,000
01 3838 SA
CT 3839 SA

Surface Soil

CT 3840
OT 3841

Surface Soil
Calcium
Calcium

182,000

SA Surface Soil Calcium
SA Surface Soil Calcium

117,000
165,000
157,000

NE
NE
NE
NE

167,7880 490,604.0
167.7380 490.604,0

NC
NO

NO
NO

OT
CT

3842 SA Surface Soil Calcium 116,000 NE 167,7880 490,604.0 NO NC
NONE 167.7880 490,604.0 NO3843 SA Surface Soil Calcujm 113,000

CT 3844 SA Surface Soil Calcium 156,000 NE
NE

167.7880 490,604.0 YES NO
NO167,788.0 490,604.0

490,604.0
NOCT

CT
3845
3846

SA
SA

Surface Soil Calcium 121,000
Surface Soil Calcium 179,000 NE 167,788.0 YES NO

NC
NO

CT 3847 SA Surface Soil Calcium 109,000 NE 167.788 0 490,604.0 NO
OT
CT

3848
3849

SA Surface Soil
SA Surface Soil

Calcium 139,000 NE 167,788.0 490,604.0 NO
Calcium 180,000 NE j167,78&O

NE 167,788,0
490,604.0
490,604.0

YES
YES

NC
NO
NC

01 3850 SALckground Calcium
, 170.000

Calcium 75,900CT 3851 SA Background NE_ 167.788 0
-

490,604.0 NO

-S

fl-
-—

Notes
1 J Estimated quantitation based on CC data
2 JB = Estimated quantitation possibly biased high or a false positive based upon blank data
3 JH Estimated quantitation: possibly biased high based upon CC data
4 JL Estimated quantitabon: possibly biased low or a false negative based upon 00 data
5 JO Estimated quantitation: detected below the PQL
6 NE = MSC not established for this analyte
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TaoIcJ
Comparison of Chromium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sample

Numberj
OT 3801 SA
OT 3802 SA
CT 3803 5A
CT 3804 SA
CT 3805 SA
01 3506 5.A
01 3807 SA
01 3808 SA
OT 3809 SA
01 3810 SA
CT 3811 SA
CT 3812 SA
CT 3813 SA
OT 3814 SA
CT 3815 SA
PT 3815 SA
01 3817 SA
01 3815 SA
CT 3819 SA
PT 3820 SA
CT 3821 5A
CT 3822 SA
01 3823 SA
CT 3824 SA

rOT 3825 SA
fj 3826 SA
lOT 3827 SA
01 3828 SA
CT 3829 SA
PT 3830 SA

lOT 3831 SA
3832 SALcrI .

iOL3834 SA
OT[3835 SA

i1' 3536 SA
3837 SA

01 3838 SA
3839 SA
3840 SA

CT 3841 SA
01' 3842 SA
CT 3843 SA
CT 384.4 SA
01 3845 SA
OT 38.4€ SA
01 3847 SA
01 384€ SA
CT 3849 SA
CT 3850 SA
OT 3851SA

j
Sample Tye
Surface Sod

tStace SOil
Surface Soil

Ana1e Result Quahf'ier

Detection
Limit'

SAl-md
MSC UTL r ; g

UTL
xceedd

I
SAl-md

UTL MSC
Exceeded'

Chromium
Chromium

408
749 J

511000
5110.00

21 056
21.056

24604
24604

YES

— NO
YES
NO

NO
NO
NOChromium

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

12.0 5.1 10.00 21 056 24604 NO NO

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Background
Background

9.25
Ii 3
10.7
10.9
10.4
13.0

7.49
4.64
3.01

337
4.6

19.7
484
00

13.4
9.17
13.9
0.0
22 1 —
10.4
16.4
21.4
00
00
0.0
11.0

13.0
5.74
9.72
00
11.4
00
0.0
8.47
0.0
5.39
14,8
0.0
10.3
0.0
8,29
10.8
0.0
00 —
0.0
0.0
0.0
10.8

JO

JO

JO
JO

J

JO

.1

JO

JQ

JO -

JO

<382

<36 2

<41 4
<404
<398

<404

<374
<406

<41 3

<387

<398

<388
<386
'454
<362
<434

5110.00 21 056 24604 NO NO NO

5,110.00 21 056 24604 NO NO
—

NO

5.110,00 21.056 24604 NO NO NO
5,110.00 21 056 24604 NO NO NO
5110.00 21 056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NO —

5,110.00 21.056 24604 NO NO NO
5,110.00 21 056 24504 NO NO NO
5.11000 21 056 24604

-
NO NO NO

5,110.00 21 056 24.604 NO NO NO
511000 21 .056 24.604 NO NO NO

5,110.00 21.056 24604 NO NO NO

5,110.00 21.056 24504 NO NO NO

5,110.00 21.056 24.604 NO NO NO

5,110.00 21 056 24504 NO NO NO
5110.00 21 056 24604 NO NO —. NO
5.110,00 21.056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NO
5,110.00 21 056 - 24604 YES NO NO
5110.00 21 056 24604 NO NO NO

5,110.00 21.056 24604 NO NO NO

5,110.00 21056 24604 YES NO NO

5,110,00 21.056 24604 NO NO NO
5,110.00 21 056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NC

5,110,00 21.056 24604 NO NO NO

5,110.00 21.056 24604 NO NO NO

5,110.00 21 056 24.604 NO NO NO

5,110.00 21 056 604 NO NO NO

5,110.00 21.056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NO

5,110.00 21 056 24604 NO - NO NO

5,110.00 21 056 24604 NO NO NO

5,110,00 21 056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NO

5,110.00 21.056 - 24604 NO NO NO

5,110,00 21 056 24604 NO NO NO

5.110,00 21 056 604 NO NO NO

5,110.00 21 056 24604 NO NO NO

5,110.00 21.056 24604 NO NO NO

5,110,00 21.056 24604 NO NO NO

5,110.00 21 056 24604 NO NO NO

5,11000 21.056 24 604 NO NO NO

5,110.00 21 056 24 604 NO NO NO

5,110.00 21.056 - 24604 ND NO NO

5,110 00 21 055 24604 NO NO NO

5,110.00 , 21.056 24604 NO NO NO

5,110.00 , 21 056 24604 NO NO NO

Notes
I J = Estimaled quarititation based on 00 data
: JB = Estimated quantitation: possibly biased high or a raise positive based upon blank dala
3 JH = Estimated quantitation: possibly biased high based upon OC data
4 JL Estimated quantitation: possibly biased low or a false negative based upon CC data
5 Jo = Estimated quarititation: detected below the POL
6 NE = MSC not established for this analyte.
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Table 3
Comparison of Cobalt Concentrations in
Aerospace Museum

— BIOOCO&1 *LS

I J = Estimated quantitatiori based on OC data
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data
3 JH Estimated quarititation: possibly biased high based upon OC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data
5 JO = Estimated quanhitation: detected below the PQL.
6 NE MSC not established for this analyte

l': It'
Surface Soils to Background Concentrations

Sample
Number Sample Type Anafyte Result Qualifier MSC

UTL UTL

UTL UTL g ExceededJ Exceeded'
11.05 15 687j NOJ NO
1105 15 687 — NO - NO
1105 15687 j NO NO
11.05 15687jN0 NO
11,05 15.687 YES NO
11.05 15687 YES YES
11.05 15687 NO NO

01 3801 SA Surface Soil Cobalt 208_ JO NE
01 3802 SA Surface 5il Cobalt 1 42 JO NE
01 3803 SA Surface Soil
01 3804 SA Surface Soil

Cobalt 5 36 NE
Cobalt 555 NE

01 3805 SA Surface Soil
01 3806 SA Surface Soil

Cobalt
Cobalt

11.30

18.70 JO

NE
NE

01 3807 SA Surface Soil Cobalt 10.80 NE
01 3808 SA Surface Soil
01 3809 SA Surface Soil
01 3810 SA Surface Soil

Cobalt 1040 NE 11.05 15687 NO NO
NO13.00

7,49
JO NE

NE
11.05
11 05

15.687 YESCobalt
Cobalt 15.687 NO NO

01 3811 SA
01 3812 SA

Surface Soil Cobalt 4.64 NE 11.05 15 667 NO NO
Surface Soil Cobalt

Cobalt
3.01
3,37

JO
JO

NE 11.05 15.687 NO
NO
NO

NO
NO
NO

01 3813 SA Surface Soil NE 11.05 15.687
15.68701 3814 SA Surface Soil Cobalt 373 JO

JO
NE
NE

11.05
11.05 15687 NO NO01 3815 SA Surface Soil Cobalt 4.12

CT 3816 SA Surface Soil Cobalt 274 JO NE 11.05 15.687 NO NO
01 3817 SA Surface Soil
01 3818 SA Surface Soil
01 3819 SA Surface Soil

Cobalt 0.99 JO NE 11.05 15687 NO NO
Cobalt 3.56 JO NE 11.05 15687 NO

NO
NO
NOCobalt 4.24 JO NE 11.05 15.687

01 3820 SA
01 3821 SA

Surface Soil
Surface Soil

Cobalt
Cobalt

4,35 JO NE 11.05 15687 NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

1.45 JO NE
NE

11.05
11.05

15687
15687OT 3822 SA Surface Soil Cobalt 5.69

01 3823 SA Surface Soil
01 3824 SA Surface Soil

Cobalt
Cobalt

— 4,23 NE 11.05
11.05

15687
156874.96 JO NE

01 3825 SA Surface Soil Cobalt 2.23 JO NE 11,05 15687 NO
01 3826 SA Surface Soil Cobalt 2,40 JO NE 11.05

11.05
15.687
15687

NO
NO

NO
NO01 3827 SA Surface Soil Cobalt 315 JO NE

01 3825 SA Surface Soil Cobalt 2.27
4.58

JO NE
NE

11.05
11.05

15687
15687

NO
NO

NO
NO
NO
NO
NO

01 3829 SA Surface Soil
01 3830 SA Surface Soil

Cobalt
Cobalt 3.52 JO NE 11.05 15687 NO

OT 3831 SA Surface Soil
01 3832 SAj Surface Soil

Cobalt
Cobalt

250
2.90 JO

NE 11.05 15687 NO
NONE 11.05 15687

01 3833 SA Surface Soil
01 3834 Jurface Soil

Cobalt
Cobalt

2 18
3.11

JO
JO

NE
NE

11.05
11.05

15687
15657

NO
NO
NO

NO
NO
NO01 3835 SA Surface Soil Cobalt 224 JO NE 11.05 15687

01 3836 SA Surface Soil
01 3837 SA Surface Soil

Cobalt 2.68 JO NE 11.05 15.687 NO NO
Cobalt 2.76 JO NE 11.05 15687 NO NO

01 3838 SA Surface Soil Cobalt 2.81 JO
JO
J

NE
NE
NE

11.05
11 05
11.05

15.687 NO NO
NO NO
NO NO
NO NO
NO NO
NO NO
NO NO
NO NO
NO NO
NO NO
NO MO

NO NO
NO NO

OT 3839 SA Surface Soil
01 3840 SA Surface Soil

Cobalt
Cobalt

277
2.14

15687
15687
15.687
15.687

01 3841 SA Surface Soil Cobalt 2.17 JO NE 11 05
01 3842 SA Surface Soil
01 3843 SA Surface Soil

Cobalt 3.94 NE 11.05
Cobalt 295 JO NE 11.05 15687

01 3844 SA Surface Soil Cobalt 2.90 JO NE 11.05 15687
01 3845 SA Surface Soil
01 3846 SA Surface Soil

Cobalt 4.03 JO NE 11.05 15687
Cobalt 3.57 JO NE Ii 05

11.05

11.05
11.05

15.687
15687
15,687
15687
15,687

01 3847 SA Surface Soil Cobalt 231 JO NE
OT3848SASurfaceSotl
01 3849 SA Surface Soil

Cobalt
Cobalt

4.00
1,56

JO
JO

NE
NE

OT 3850 SA Background Cobalt 217 JO NE 11.05
01 3851

Notes

SAj_Background Cobalt 3,45 JO NE 11.05 15687 NO NO



Table 3 3c.H.I
Comparison of Copper Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sample
Number Sample Type Anaryte Result

Detechon
Qualifier Limit'

UTL. UTL
MSC UTL U1L Exceeded' Exceeded'

DTj 3801 SA SurfaceSoul
3802 SA Surface Soul

PL 2480 JO NE 17373 19883 YES YES
NE 17.373 19883 NO NO
NE 17373 19883 NO NO
NE 17373 19883 NO NO

OTI Copper 6.74 JO
01 3803 SA
0T3804 SA

Surface Soul Copper 866
Surface Soul Copper 8.28

OT 3805 SA
OT 3806 SA

Surface Soul Copper
Surface Soul Copper

7.73 NE 17.373 19883
17373 19983

NO NO
NO N2_J15.70 JO NE

01 3807 SA Surface Soil Copper 7.87 NE 17.373 19863 NO NO
NO
NO

OT 3808 SA Surface Soil Copper 9.15 NE
NE

17373 19.883 NO
17.373 19.883 NOOT 3809 SA Surface Soil Copper 6.89 JO

01 3810 SA Surface Soil Copper 7.96 _ 73J3_ 19.883 NO NO
NO NO
NO NO

17.373 19.88301 3811 SA Surface Soil Copper 7.00 NE
OT
01

3812 SA
3813 SA

Surface Soil
Surface Soil

Copper
—

4.81
-_____

NE 17.373 19.883

Copper 582 NE 17.373 19883 NO
NO

NO
NONE 17373 19.883J SA Surface Soil Copper 7.62

01 3815 SA Surface Soil Copper 11.20 - JO NE - 17373 19.883 NO NO
NO01 3816 SA Surface Soil 613 NE 17.373 19.883 NO

2I.817 SA Surface Soil 3.82 JO NE 17.373 19.883 NO NO
01 3818 SA Surface Soil Copper 6.33

6.06
JO NE 17373 19.583 NO NO

NONE 17373 19.883 NO01 3819 SA Surface Soil Copper
OT 3820 SA Surface Soil Copper 8.61 NE_ 17373 19.883 NO NO
01 3821 SA Surface Soil Copper 4.3-4 JO NE 17.373 19.883 NO NO

NO01
01
OT

3822 SA
3823 SA

Surface So
Sur1aceSo

Copper
Copper

13.20
7.88

NE
NE

17.373
17.373

19.883 NO
19.883 NO NO

NO3824 SA Surface Soil -. 1.50
000

NE 17.373 19.883
-

NO
2J
01 3826 SA Surface So

Copper
Copper

<42.9
—

NE 17373 NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO

-. NO
NO

4.96 JO NE 7 19883
17.373 19.883 NO01 3827 SA Surface Soil Coppe 8.89 JO NE

OT 3828 SA Surface Soil Copper 391 -

916

JO NE 17373 19883
—

NO
01 38
01

29 SA Surface Soul Copper JO NE 17373 19.883 NO
SA Surface Soil Copper NE 17373 19.883 NO

01 3831 SA Surface Soul Copper 6.33 NE 17373
17.373

19883
19.883
19883

NO
NO
NO

01 3832 SA Surface Soul 614
5.66

NE
JO NE 17.37301 3833 SA Surface Soil Copper

01 3834 SA
07 3835 SA

Surface Soil Copper 806 NE 17.373 19883 NO
JO NE 17.373 19.883 NOSurface Soul Copper

Surface Soil Copper 6.49 JO NE 17.373 19.883
—

NO NO
OT 3837 SA Surface Soil Copper 7.17 NE 17.373 19.883 NO NO

NO01 3838 SA Surface Soil Copper 4.13 JO NE 17373 19883 NO
OT 3839 SA Surface Soil Copper 4.70

Copper 1480
NE 17.373 19.883 NO NO

NO
NO
NO

01 3840 SA Surface So J NE 17.373 19.883 NP
CI 38.41 SA Surface Soil Copper

-
6.19
10.30

—. JO
JO

NE
NE

17.373!i 19.683
19883

—

NOCT 3842 SA Surface Soil
CT 3843 SA Surface Soil 11.20

332
NE 17373 19.883 NO NO

NO01 3844 SA Surface Soil Copper JO NE 17373 19883
01 38.45 SA Surface So

-

Copper 679
Copper 699

NE 17.373 19.883 NO NO
01 3846 SA
OT 3847 SA

SuriaceSo4
-

NE 17373
17.373 19.883
17.373 19.583

NO
NO

NO -
NO
NO
NO
NO

Surface Soil Copper 9.25 JO NE
01 3848 SA Surface Soil Copper 17.30 JQ NE
01 3849 SA Surface Soil 0.00 <36.2 NE 17.373 19.883

—.
NO

01 3850 SA Background Copper 607
Copper 6.90

JO NE 17373 19.883 NO
SA Background01 3851 NE 17.373 19.883 NO NO

Notes
1 J = Estimated quantitation based on OC data.
2 JB Estimated quantitation possibly biased high or a false positive based upon blank data
3 JH = Estimated quantitation possibly biased high based upon CC data
4 JL Estimated quantitation: possibly biased low or a false negative based upon QC data.
5 JO Estimated quantitatioru: detected below the POL
S NE MSC not established for this analyte
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Table 3
Comparison of Iron Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Notes

Analyte Result Oualifler MSC UTL UTL

i j = Estimated quarititation based on QC data.
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data
3 JH = Estimated quantitation: possibly biased high based upon OC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data
5 JO = Estimated quantitation: detected below the P01.
6 NE = MSC not established for this anaIye

Sample
Number

,:t37

UTL

Exceeded'
UTL

OT 3801 S.A Surface Soil Iron 6,880.00 NE 17.717,0 20.5740jNO NO
01 3802 SA Surface Soil Iron 3,690.00 NE 17,7170 20,5740 NO NO
01 3803 SA Surface Soil Iron 11,400.00 NE 17.7170 20,5740 NO NO
OT 3804 54 Surface Soil Iron 11,60000 NE 17,717.0 20,5740 NO

NO
NO
NOOT 3805 SA Surface Soil Iron 10,500.00 NE 17717.0 20.5740

01 3806 SA Surface Soil Iron
Iron

4,870.00
8,710.00

NE
NE

17,717.0 20.5740
17,717.0 20,574 0

NO
NO

NO
NO
NO

OT 3807 SA Surface Soil
01 3808 54 Surface Soil Iron 743000 NE 177170 20 5740 NO
OT 3809 SA Surface Soil Iron 6,68000 NE 17,7170 20,5740

20,574.0
NO
NO
NO
ND
NO

NO
NO
NO
NO
NO

01 3810 SA Surface Soil Iron 10,300,00 NE 17.7170
01 3811 SA Surface Soil Iron 7,440.00 NE

NE
NE

17.717 0 2074O
17.7170 20,5740
177170 20,5740

01 3812 SA Surface Soil Iron 7,030.00
OT 3813 SA Surface Soil Iron 7,980,00

NE 17,717.0 20.5740 NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO -
NO
NO
NO
NO

01 3814 SA Surface Soil Iron 10,200.00
01 3815 SA Surface Soil
01 3816 SA Surface Soil

Iron
Iron

8,050.00
6,000.00
2,680.00

NE
NE
NE

17,7170 20.5740
17,717.0 20.5740
17.7170 20,574 001 3817 SA Surface Soil Iron

3818 SA Surface Soil
01 3819 SA Surface Soil
OT 3820 SA Surface Soil
01 3821 54 Surface Soil

Iron 6,940.00 NE 17,717.0 20,5740
Iron 5,360.00 NE 17,7170 20.5740

17.7170 20,5740
17,7170 20,5740
17.7170 20.574 0

Iron
Iron

11,900.00
4,100.00

NE
NE

01 3822 SA Surface Soil Iron 10,500,00 NE
01' 3823 SA Surface Soil Iron 9,510.00

15,600.00
11,200.00

NE 17,7170 20,5740 NO NO
OT 3824 SA Surface Soil

'1'825 SA Surface Soil
Iron
Iron

NE
NE

17,7170 20,5740
17,7170 20,5740

NO
NO

NO
NO

01 3826 SA Surface Soil Iron 7,170.00 NE 17,7170 20.5740
17.7170 20,5740
17,717 0 20,5740
17,7170 20,5740
17.7170 20,574 0
17.7170 20.574 0

NO NO
07 3827 54 'Surface Soil
01 3828 SA Surface Soil
OT 3829 SA Surface Soil
01 3830 SA Surface Soil

Iron 11,000.00 NE NO
NO
NO
NO

NO
NO
NO
NO

Iron
Iran
Iron

7,630.00
5,100.00
5,360.00

NE
NE
NE

01 3831 SA Surface Soil
OT 3832 SA Surface Soil

Iron 6,580.00 NE NO
NO

NO
NOIron 8,130.00 NE 17.7170 20,5740

01 3833 SA Surface Soil
OT 3834 SA Surface Soil
01 3835 SA Surface Soil

Iron

Iron
5,860.00
9,303,00

NE
NE
NE

17,7170 20.5740
17.7170 20.5740
17,717.0 20.5740

NO
NO
NO

NO
NO
NOIron 5.400,00

01 3836 SA Surface Soil Iron 7,980.00 NE 17,7170 20.5740 NO NO
01 3837 SA Surface Soil Iron 10,200.00 NE 17.7170 20.5740 NO NO
01 3838 SA Surface Soil Iron 10,400.00 NE 17,717.0 20,574.0 NO NO

NE 17,717 0 20,574 0 NO NO
NE 17,7170 20,574 0 YES NO
NE 17,7170 20,5740 NO NO
NE 17,7170 20,574.0 NO NO
NE 17,7170 20.574 0 NO NO
NE 17.7170 20.5740 NO NO
NE 17,7170 20,5740 NO NO
NE 17,7170 20,5740 NO NO
NE 17,7170 20,5740 NO NO
NE 17,7170 20,574.0 NO NO
NE 17,7170 20,574.0 NO NO
NE 17,7170 20,5740 [ NO NO
NE 17,7170 20,574.0 NO NO

01 3839 SA Surface Soil
01 3840 SA Surface Soil

Iron
Iron

8,000.00
20,00000

01 35,41 SA Surface Soil Iron 6,530.00
OT 3842 SA Surface Soil Iron 11,800.00 J
OT
OT

3843
3844

SA
SA

Surface Soil
Surface Soil

Iron 9,180.00
Iron 11,200.00

01 3845 SA Surface Soil Iron 12,700.00
01 3846 SA Surface Soil Iron 7,470.00
01 3847 SA Surface Soil Iron 6,230.00
01 3848 SA Surface Soil Iron 13,200,00
01 3849 SA Surface Soil Iron 4,740.00

3850 54 !ond Iron 7,040.00
5,110.00T 3851 SA Background Iron

.<COCOUp Xi.S



Table 3
Comparison of Lead Concentrations in Surface Soils to Background Concentrations
Aerospace Museurit

-

Sample
fumber Sample Type Arialyte - Result

Surface Soil Lead 227.0

Qualifier
SAt-InC
MSC

1.00000

UTL xsss UTL
3097 42397
30.97 42.397
30.97 42 397
30.97 42.397
3097 42397

SAl-InC
LJTL - UTL q MSC

Exceeded' Exceeded' Exceeded
YES__J YES NO
NO NO NO
NO_____ NO NO
YES NO NO
NO NO NO

07 3801
CT 38O25A
OT 3803JA
f804 SA
OT!3805SA

Surface Sof
Surface Soil

Lead
Lead

12.6
26.6

1,000.00
1.00000
1,000.00
1000.00

Surface Soil
SurfaceSoil

Lead
Lead

330
21.0

OTt 3806 SA Surface Soil Lead 26.3 1000.00 30.97 42397 NO NO NO
01 38
07 38

07 SA
08 SA

Surface Soil
Surface Soil

Lead
Lead

49.4
25,4

1,000.00 3097 42 397
42.397

YES
NO

YES NO
1000.00 30.97 NO NO

01 3809 SA Surface Soil Lead 19.1 1,000.00 30.97 42.397 NO
NO

NO
NO

NO
NO07 3810 SA Surface Soil Lead 19,0 1,000.00 30.97 42.397

01 38 ii SA Surface Soil Lead 17.0 1,000.00 30.67 42.397 NO NO NO
07 3812 SA Surface Soil Lead 32.9 1000.00 30.97 42,397 YES NO NO
OT 3813 SA Surface Soil Lead 21.9 1,000.00 30.97 42.397 NO NO - NO
CT 38
01 38

¶4 SA
15 5A

Surface Soil
Surface Soil

Lead 42.8 1,000.00 3097
30.97

42.397
42397

YES
NO

YES NO
Lead ¶5.4 1000,00 NO NO

01 3816 SA Surface Soil Lead 52.2 1,000.00 30.97 42.397 YES YES NO
CT 3817 SA
01 3818 SA

[CT 3819 SA

Surface Soil Lead 4,0 1000.00 30.97 42.397 NO NO
NO

NO
NOSurface Soul

Surface Soil
Lead
Lead

15.3'
13.0

1,000,00
1000,00

30.97
30.97

42.397
42397

NO
NO NO NO[i 3820 SA Surface Soil Lead 27.7 1,000.00 3097

3097
42.397
42397

NO
NO

NO NO
3821 SA

0T 3822 SA
3.823 SA

Surface Soil Lead 9,1 1,000.00 NO NO
Surface Soil
Surface Soil

Lead
Lead

36.2
23.0

JL
JH

1000.00
1,000.00

30.97
30.97

42 397
42.397
42.397

YES
ND

NO
NO

NO
NO

07 3824 SA Surface Soil Lead 62.2 1,000.00 30.97 YES YES NO
OTt 3825 SA
ij26 SA

Surface Soil
Surface Soil

Lead
Lead

16.6
16.3

1,000.00
100000

30.97
3097

42.397
42.397

NO
NO

NO
NO

NO
NO

Jj7 SA
01] 3825 SA
CT] 3829 SA

Surface Soil
Surface Soil
Surface Soil

Lead 16.2 1,000.00 3097 42.397 NO NO NO
Lead 14.2 ¶000.00 30.97 42.367 NO NO NO
Lead 19.3 1,000.00 30.97 42.397 NO NO NO

OT 3830 SA
CT! 3831 SA

Surface Soil Lead 16.0 J 1,000.00 30.97 42397 NO NO NO
Surface Soil Lead 21.0 1,000.00 30.97 42.397 NO NO NO

3832 SA
OT 3833 SA
OT 3834 SA

Surface Soil
Surface Soil

Lead
Lead

36.0
14.4

1,000.00
100000

3097
30.97

42397 YES NO NO
42.397 NO

NO
NO NO

Surface Soil Lead 21,9 1,000.00 30.97 42397 NO NO
aIr 3835 SA
01] 3836 SA

Surface Soil
Surface Soil

—. Lead 14.2 1,00000
100000
1,000.00
1,000.00

30.97
30.97
30.97
30.97

42397
42397
42.397
42.397

NO
NO
NO

NO NO
Lead 22.4 NO

NO
NO
NOOTJ 3837 SA

3835 SA
01] 3839 SA

Surface Soil
Surface So

Lead
Lead

11,0
14.9 — NO NO NO

Surface So Lead 11.2 1.00000
1,000.00

30.97
3097

42397
42.397

NO
YES

NO
YES

NO
YES01 3840 SA Surface Soil Lead 1,030.0

CT 3841 SA Surface Soil Lead ¶1.6 1,00000 30,97 42397 NO NO NO
01 3842 SA
01 384,3 SA
01 3844 SA

SA

OTj38-46 SA

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Lead
Lead
Lead

20.9 1,000.00 30,97 42:397 NO NO NO
27.5
29.0

1,000.00 30.97 42397 NO NO NO
1,000.00 30.97

30.97
30.97

42.397
42.397
42.397

NO
NO
YES

NO NO
Lead
Lead

19.6
38,4

1,000.00
1,000.00

NO
NO

NO
NO

01j38.47 SA
23848 SA
Jj 3849 SA

Surface Soil
Surface Soil
Surface Soil

Lead
Lead

128.0
580,0

1000.00
1000.00
1,000.00

30.97
30.97

42.397
42397

YES
YES

YES
YES

NO
NO

30.97 42.397 NO NO
YES

NO
NO

Lead 13,9
OT! 3850 SA
OT[3851 SA

Background
Background

Lead
Lead

52.3
96.3

1,000.00
1,000.00

3097
3097

42.397
42.397

YES
YES YES NO

Notes
1 J Estimated quantitation based on CC data
2. JB Estimated quanlitation. possibly biased high or a false positive based upon blank data
3 JH Estimated quantitation: possibly biased high based upon CC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon CC data.
5 JO Estimated quantitation: detected below the PQL
6 NE = MSC not established for this analyte

B(OOCOMe XIS
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Comparison of Magnesium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sample
NUmber Sample Type Analyte Result Quahfier MSC

UTL UTL

UTL UTL Exceeded' Exceeded"
CT 3801 SA Surface Soil Magnesium

SA Surface Soil Magnesium
1 960 NE 3.003 0 3,624 C NO NO

CT 3802 2,090 NE 3.0030 3.6240 NO
NE 3,003.0 - 3,6240 NO
NE 3.0030 3.6240 NO

NO
NO
NO

CT 3803 SA SurlaceSo Magnesium 2300
OT 3804 SA Surface Soil Magnesium 1,740
01 3805 SA Surface Soil Magnesium 1,880 NE 3,003.0 3.6240 NO

36240 NO
3,6240 NO
3,6240 NO

- NO
NO
NO
NO
NO

CT
CT
CT
CI

3806
3807
3808
3809

SA Surface Soil
SA Surface Soil
SA Surface Soil
SA Surface Soil

Magnesium
Magnesium
Magnesium
Magnesium

2,040
2,200
2,160
1,990

NE
NE
NE —
NE

30030
3,003.0
3,0030
3,0030

01 3810 SA Surface Sod Magnesium 2.140 NE 3,003.0 6240 NO
36240 NO
624O NO
3.6240 NO
3,624 0 NO
3240 NO

NO
NO
NO
NO
NO
NO

OT 3811 SA Surface Soil ium 2,190 NE 3,0030
DI 3812 SA Surface Soil Magnesium 1.280 NE 3,003.0
OT 3813 SA Surface Soil 1,620 NE 30030

3.003 0
3,003.0

OT 3814 SA Surface Soil ,flesiurn 1.500
2,090

NE
NE01 3815 SA Surface Soil Magnesium

01 3816 SA Surface Soil jgesiurn 1,320 NE 3,0030 3240 NO NO
NC
NO
NO
NO
NO
NO

01
CT

3817
3818

SA
SA

Surface So1
Surface Soil

2,020
1880

NE
NE

3,0030
-- 003.0

3,003.0

3.6240 NO -

324,9j NO —
3,624J,_ NO
3.62401 NO
3,6240 NO

CT 3819 SA Surface Soil 1,460
-

NE
NE 3,0030CI 3820 SA Surface Soil Magnesium 2,240

CT 3821 SA Surface Soil Magnesium 2000 J NE 3,003.0
NE 3,003001 3822 SA Surface Soil gne'un1 2,170

01 3823 SA Surface Soil Magnesium 2,100 NE 3,003.0 3,6240 NO NO
01
01

3824
3825

SA Surface Soil gflesIun 3.200 NE 3.0030 3.6240 YES NO
SA Surface Soil Magnesium 2.200 NE 3,0030 3,6240 NC NO

DI 3826 SA Surface Sod Magnesium 1.810 NE 3,003.0 3.6240 NO NO
3,6240 NO NO

NO
NC
NO

01 3827 SA Surface Soil Magnesium 240 NE 3.0030
OTI
CT

38262
3830

SA

SA

Surface Soil Magnesium 2,340_ NE
NE

3.0030
30030

3240
3.624 0
36240

NC
NO
NO

Magnesium 2,680
Surface Soil Magnesium 2.650 NE 3.0030

CT 3831 SA Surface Soil Magnesium 1.770 NE 3,0030 3.6240
3.6240
3.6240

NO
NO

NO
NO01 3832 SA Surface Soil Magnesium 1,950 NE 3.0030

01 38.33 SA Surface Soil Magnesium 1,930 NE 30030 NO NO
CT 3834 SA Surface Soil Magnesium 2,320 NE 3.0030 3,6240 NO -— NO

NO

- NO
NO
NO
NO

CT 3835 SA Surface Soil Magnesium 1.800 NE 3,003.0 3.6240
3.6?40
3,624 0

- NO
NO
NO

01
CT
01

3836
3837
3838

SA

SA
SA

Surface Soil Magnesium
—

2.150 NE 0030
3,0030Surface Soil Magnesium 2,380 NE

Surface Soil Magnesium 2.270
__,

NE 3,003.0 3.6240
3,6240

NO
NC01

01
01

3839 54 Surface Soil Magnesium 2,110 NE 003O
NO NO3840 SA

3841 S
Surface Soil Magnesium 1,880 NE 3,003.0
Surface Soil Magnesium

,

2.100 NE 3,0030 3.6240 NO NO
01 3842 54 Surface Soil gnesium 2.660 NE 3,0030 3,6240

3.6240
NO
NO

NO
NO

-
2,100 NE 3.003001

OT
01

3843 SA Surface Sod gnesiurn
3844 SA
3845 SA

Surface Soil Magnesium 2.510 NE - 003O
NE 30030

3,6240 NO
3,6240 YES

NC
NCSurface Soil nesium 3.150

Dl 3846 SA Surface Soil Magnesium 2.350

iurn 1,920
NE
NE

3,0030
3,0030

36240
3.6240
3,6240

NO
NO
NO

-
NO
NO
NC

Dl
01
01

3847 54 Surface Soil
—-

3848 54
3849 SA

Surface Soil
Surface Soil

Magnesium
Magnesium

2.800
1,650

NE 3.003 0
NE 30030 3,6240

3,6240
NO
ND

NO
NOCT 3850 SA 9und Magnesium 2,000 NE 003.0

01 3851 SA Background Magnesium 1.080 NE 3,0030 3.6240
-

ND NO

Noles
1 J Estimated quarititation based on CC data.
2 JB Estimated quantitation possibly biased high or a false positive based upon blank data
3 JH = Estimated quantilation: possibly biased high based upon CC data
4. JL = Estimated quantilation: possibly biased low or a lalse negative based upon OC data.
S JO Estimated quantdation: detected below the PCI.
6 NE = MSC not established (or this analyte

(GOCOMP XLS



Table 3
39% .:!i. -•- ::i

Comparison of Manganese Concentrations in Surface Sots to Background Concentrations
Aerospace Museuni

SampJe
4urriber

J

Samplej! nalyte Result Quaifier MSC UTL
UTL

Exceeded7

OTt 3801
OTt 3802
CT 3803

SA

SA
SA

Surface So
Surface Soil
Surface Soil

Manganese
Manganese

370
389

- NE
NE

849 1 NO
849.1 NO

Mancnese 574 NE 849.1 NO
CT
01

3804
3805

SA
SA

Surface Soil
Surface 5o4

Manganese 526 NE 849.1 NO

Manganese 353 NE 8491 NO
01 3806 SA Surface Soil Manganese 435 NE 8.491 NO
01 3807 S.A Surface Soil Manganese 422 -. NE 8.491 NO
01 3808 SA Surface Soil Manganese 291 NE

NE
NE

849.1
849.1
8491

NO
NO
NO

01 3809 SA Surface Soil ManganesJ 351
01 3810 SA Surface_Soil Mangese 572
OT
01

3811
3812

SA Surface Soil Man 457 NE 849 1 NO
S.A Surface Soil Manganese 303 NE 849.1 NO

NE 849.1 NOOT 3813 SA Surface Soil ese 224
01 3.814 SA Surface Soil Manganese 255 -

631

NE 849.1 NO
OT 3815 SA Surface Soil Manganese NE 8491 — NO

— NOJ3816
OTI 3817

SA Surface Soil Manganese — 290 - NE 8491
SA Surface Soil Manganese 355 NE 8-49 1 NO

01 3815
01 3819

SA
SA

Surface Soil Manganese 428 NE 849.1 NO
Surface Soil Manganese 374 —- NE 849.1 NO

NO
NO

CT 3820 SA Surface Soil Manganese 329 NE 849,1
01 3821 SA Surface Soil Manganese 372 NE 849.1

01 3822 SA Surface Soil Manganese 678
429

NE 549.1 NO
NE 5491 NOCT

01
3823
3824

SA
SA

Surface Soil
Surface Soil

Manganese
Manganese 421 NE 549.1 NO

CT 3825 S.A Surface Soil anese - 325 NE 549.1 NO

—- NO01 3826 SA Surface Soil Manganese 447 - NE 549.1
OT
CT
CT
01

3827
3828
3829
3830

SA
SA
SA
54

Surface So
Surface Soil
Surface So
Surface Soil

ese 538 NE 5491 NO

Manganese 361 NE 849.1 NO

Man 667 NE 549 1 NO

Manganese 296 — NE
NE

8.49.1

8-49.1

NO
NO01 3831 54 SurfaceSoil Manganese 168

01 3832 SA Surface Soil Manganese 317 NE 845.1 NO
OT 3833 SA Surface Soil es 221 —

NE

- NE
849.1
849.1

NO
NO01

Dl
01
CT
CT

3834
3835
3836
3837
3838

54
SA
54
SA
SA

Surface Soil
Surface Soil
Surface So
Surface So
Surface Soil

Manganese 261

Manganese — 303 — NE 849.1

849.1
849.1

NO
NO
NO

Manganese
Manganese
Manganese

408
283 —
368

-—
—. NE

NEJ_
NE

849.1
849.1

NO
NO

07
SA Surface_Soil Manganese 231

3840 54 Surface Soil Mar,nesenese
ganese

476
323
527

NE 849.1 NO
01
CI

3841

3842
SA
SA

Surface So
Surface Soil

- NE 8-491 NO
J NE 849.1 NO

07 3843 SA Surface So
Surface Soil

Manganese
Manganese

-- 403
455

NE
NE

849.1
849.1

NO
NO
NO

01 38-44 SA

2!2 Manganese 364 NE 849.1
01 3846 SA Surface Soil gese 474 -

- -
NE 849.1 NO

CT 3847 54 Surface Soil Manganese 318 - — NE 849.1 NO
OT 3848 SA Surface Soil Manganese 479 - NE 849.1 NO
DI 3849 SA Surface Sod ese 338 NE 849.1 NO
CT 3850 SA gnd ganese

Manganese

346
229

NE

— NE
8491
849.1

NC
NOCT 3851 SA Background

Notes

8(COCOU Xi.S

I J = Estimated quantitation based on CC data
2 JB Estimated quantitation possibly biased high or a false positive based upon blank data
3 JH Estimated quantdation. possibly biased high based upon CC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based upon CC data
5 JO = Estimated quanlitation: detected below the P01
6 NE MSC not established for this analyte.
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Table 3
Comparison of Molybdenum Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

01 3846 SA Surface Soil Molybdenum 179 — JO
OT 3847 SA Surface Soil Molybdenum
OT( 3848 SA Surface Soil
OT 3849 SA Surface Soil

3850 SA8ack
0T1 3851 SA Background

Notes

Molybdenum 0.0 <3.60

I J = stimated quantitation based on QC data.
2 JB = Estimated quantitation: possibly biased high o a raise positive based upon blank data
3. Jt-t Estimated quantitation: possibly biased high based upon OC data
4. JL Estimated quantitation: possibly biased low or a false negative based upon QC data
S JO = Estimated quantitation: detected below the POL
6 NE = MSC not established for this analyte
7. Comparison to UTL not possible because UTI was established as the

highest value in the background dataset.

Sample
Number Sample Type Arialyle Result

Detection UTL

Qualifier Limit? MSC UTL xceeded
CT 3801 jSA Surface Soil Molybdenum 152 JO NE 1 460 - YES

CT
CT 3803 SA

Surface So Molybdenum
Surface Soil Molybdenum

0.0, <3.74 NE 1 460 NO
1.98 JO - NE I 460k ,

YES
1 460 YES01 3804 SA Surface Soil Molybdenum 2.34 NE

CT 3805 SA Surface Soil Molybdenum 204 JO NE 1 460 YES
01 3806 SA Surface Soil Molybdenum 0.0 <3.74 NE 1 460 NO

Molybdenum 1.81 JO
-

NE 1 460 YES01 3807 SA Surface Soil
OT 3808 SA Surface Soil ynm 0.0
01 3809 SA Surface Soil Molybdenum 2.22
01 3810 SA Surface Soil Molybdenum 1.79 ,
01 3811 SA Surface Sofi ynum 0.0
CT 32 SA Surface So bdenum L63
01 3813 SA Surface Soil jynu - 1.35
OT 3814 SA Surface Soil ybdenum 1.78
01 3815 SA Surface Soil Molybdenum 00
01 3816 SA Surface Soil 1ybdenum 0.0
OT 3817 SA Surface Soil ybdenum 0J
01 3818 SA Surface Soil jybdenurn 0.0
aT 3819 54 Surface Soil ybdenum 1.54
01 3820 SA Surface So ynm 1.6
aT 3821 SA Surface Soil ynm 1.23
01 3822 54 Surface Soil t1olybdenum 2.19
01 3823 54 Surface Soil 1.99
OT 3824 SA Surface Soil nurn 0.0
01 3825 SA Surface Soil yum 2.49
1382654 SurfaceSoil num 207

.21 54 Surface Soil Molybdenum 2.99
01 3828 SA Surface Soil p!ybdenun1 203
01 3829 54 Surface Soil Molybdenum 2.54

SurfaceSoil ynum132JL
01 38 SA Surface Sod Molybdenum 0.0
01 3832 SA Surface Soil Molybdenum 2.13
01 3833 SA Surface Soil Molybdenum 1.78
01 3834 SA Surface Soil Molybdenum 2.86

21 Surface Soil penum 1 42
01 3836 SA Surface Sod Molybdenum 3.0
OT 3837 SA Surface Soil ybdenurn 0.0
01 3838 SA Surface Soil Molybdenum 00
aT 3839 54 Surface Soil 0.0
01 3840 54 Surface Soil Molybdenum 4.03
OT 3841 SA Surface Soil ybdenum 1 39
01 384254 Surface Soil jybdenum 197
01 3843 SA Surface Soil Molybdenum 1 91

01 3844 54 Surface Soil ybdenurn 24

JO
JO

JO
JQ
JO-
JO
JL
JO
JL
JO

JO
JO
JO
JO
JO

JO
JO

JO
JO —
JO

JL
JO
JO
JO
JO

— <4.44 NE 1 460 NO
NE 1 460 YES
NE ¶460 YES

<4.07 NE 1460 NO
NE I 460 YES
NE 1 460 NO

-- NE I 460 YES
'4.29 NE 1460 NO
<4.03 NE 1460 NO -
<382 NE 1 460 NO
<3.96 NE — I 460

,
NO

NE I 460 YES
NE 1 460 YES
NE ¶ 460 NO
NE 1 480 YES
NE I 460 YES

<590 NE 460 NO
NE 1 460 YES
NE 1460 YES
NE 1 460 YES
NE 1 460 YES
NE 1460 YES
NE 1460 NO

<4.46 NE 1460 NO

- NE I 460 YES
1 460 YES

NE 1 480 YES
NE 1 460 NO
NE 1 460 YES

<432 NE 1460 NO
'4 13 NE I 460 NO
'420 — NE 1460 NO

NE 1460 YES
NE 1 460 -- NO
NE 1480 YES
NE 1460 YES
NE 1460 YES

OT 3845 SA Surface Soil Molybdenum 22 JO

Molybdenum

1.4€

Molybdenum

2.91

NE
NE

JO
JO

Molybdenum

0.0

NE
NE'

1.91 JL

160
1 450
1 460
I 460

<3.62

YES
YES
NO
YES

NE
NE
NE

1 460
I 460
I 460

NO
YES
NO

eoocouP xs
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Tab'e 3
.1L 11•*i.

Comparison ol 4ickeF Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Notes
1 J Estimated quarutitation based on CC data.
2 JB = Estimated quaritutation: possibly biased high or a false positive based upon blank data—
3 JH Estimated quantitation: possibly biased high based upon OC data

BCOOCOU' *1,5

4 JL = Estimated quanhitation possibly biased low or a talse negative based upon QC data.
5 JO = Estimated quantitation: detected below the POL
6 NE = MSC not established for this analyte

7. Comparison to UTL not possible because UTL was established as the

highest value in the background datasel,

I

Sample j
Sample Type Analyle Result Qualifier

SAl-md
MSC

UTL
UTL Exceeded

SAI-lrrd
MSO

E,cceede
01 3801 SA Surface Soil — Nickel 214.0 20400.0 14.6 YES NO

NO01 3802 SLS1Jrface Soil
01 3803 SA Surface Soil

Nickel
Nickel

198.0 20400.0 146 YES

11.0 20,400,0 14.6
146

NO
NO
NO

NO
NO

- NO
CT 3804 SA Surface Soil Nickel 10.4 20,400.0
01 3835 SA Surface Soil
01 3806 SA Surface Soil

Nicket
Nickel

8.22 20,400.0 14.6
198.0 20,400.0 14.6 YES NO

01 3807 SA Surface Soul
01 3808 SA Surface Soul
01 3809 SA Surface Soil

Nickel 10.5 20,400.0 14.6 NO NO
Nickel 8.97 20,400.0 14.6 NO NO
Nickel 205.0 20,400.0 14.6 YES

NO
NO
NOOT

01
3810
3811

SA
SA

Surface Soil Nickel 9.28 20.400,0 14.6
Surface Soil Nickel — 8,79 J 20400.0 14.6 ,_NO NO

01 3812 SA Surface Soil Nickel
CT 3813 SA Surface Soil Nickel
01 3814 SA Surface Soil Nickel
01 3815 SA Surface Soil Nickel
01 3815 SA Surface Soul Nickel
OT 3817 SA Surface Soul Nickel
01 3818 SA Surface Soil Nickel
01 3819 SA Surface Sail Nickel

36 20,400.0 14.6 NO NO
8.43
8.76

20,400.0
20,400.0

14.6
14.6

NO
NO

NO
NO

229.0 20,400.0 14.6 YES NO
5.88 20,400.0 14.6 NO

YES
NO
NO200.0 20,400.0 14.6

58.6 20,400.0 14.6 YES NO
NO83 20,400.0 ,

14.6
,

NO
01 3820 SA
aT 3821 SA

Surface Soil Nickel 9.15 20.4000 14.6 NO NO
Surface Soil Nickel 189.0 20,400.0 14.6

14.6
YES
ND
NO

NO
NO
NO

SA Surface Soil
0T1 3823 SA Surface Soil
01 3824 SA Surface So
OT 3825 SA Surface Soil

Nickel 12.4 20,400.0
Nickel 9.28 ' 20,400.0 14.6
Nickel 14,0 20,400.0 14.6 NO NO
Nickel 63.1 20,400.0 14.6 YES NO

OT 3826 SA Surface Soul Nickel 218.0 20,400.0 14.6
14.6

YES
YES

NO
NOOT 3827 SA Surface Soil Nickel 218.0 20,400.0

01 3828 SA Surface Sof Nickel 206.0 20,400.0 146 YES NC

fl3829 SA Surface So Nickel 224.0 20,400.0 -. 146
14.6
14.6

- YES NO
01
01
CT

3830
3831

3832

SA

SA
SA

Surface Soil
Surface Soil
Surface Soil

Nickel
Nickel
Nickel

9.34
6.42
7,85

20,400.0
20.4000

NO
NO

NO
NO

20,400.0 14.6 NO NO
CT 3833 SA Surface Soil Nickel 57.9 20,400.0 14.6 YES NO
CT
01
01
DI

3834
3835
3836
3837

SA
SA
SA
SA

Surface Soul
Surface Soul
Surface Soil
Surface Soil

Nickel 9.83 20,400.0 14.6
14.6

NO
YES

NO
NONickel 196.0 20,400.0

Nickel 214.0 20,400.0 14.6 YES NO
Nickel 8,73 20,400.0 14.6 NO NO

01
01
01

3838 SA
3839 SA
3840 SA

Surface Soul
Surface Soil

Nickel 220.0 20,400,0 14.6 YES NO
Nuckel 7,38 20,400.0 14.6 NO NO

Surface Soil Nickel 222.0 20.4000 14.6 YES NO
CT
01
CT
01

3841

3842
3843
384.4

SA

SA
SA
SA

Surface Soil
Surface Soil
Surface Soil
Surface Soil

Nickel 203.0 20,400.0 14.6 , YES
'

YES
NO
NONickel 508 20,400.0 14.6

Nickel 59.1 20400.0 14.6
14,5

YES NO
Nickel 224.0 20,400.0 YES NO

01 3845 SA Surface Soil
01 3846 SA Surface Soul

Nickel 9.71 20,400.0 14.6 NO NO
Nickel 206.0 20,400.0 14.6 YES NO

01 3847 SA Surface Soil Nickel 154.0 20,400.0 14,6 YES NO
OT 3848 SA Surface Soil Nickel 242.0 20,4000 14.6 YES NO
01 3849 SA Surface Soul Nickel 191.0 20,400.0 146 YES NO
01
01

3850
3851

SA
SA

Background Nickel

Background Nickel
230.0
5,75

20,400,0
20400.0

14.6 YES NO
14.6 J NO NO



able 3
Comparison of Potassium Concentrations in
Aerospace Museum

.143
Surface Soils to Background Concentrations

I J = Estimated quantitation based on OC data
2 JB = Estimated
3 JH = Estimated
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data
5 JO Estimated quantitation: detected below the P01
6 NE MSC not established br this analyte

Sample
Number Sample Type Anatyte Result Qualifier MSC UTL

UTL ;'.
Exceeded'

OT 3801 SA Surface Soil Potassium 9660 NE 2,895 NO
01 3802 SA Surface Soil Potassium 6140 JR NE 2,895 NO
01 3803 SA Surface Soil Potassium 1 5800 JH NE 2,695 NO
OT 3804 SA Surface Soil Potassium - 1,450.0 NE 2,895 NO
01
01

3805
3806

SA Surface Soil
SA Surface Soil

Potassium 1,520.0 JH NE 2,895 NO
Potassium 980.0 JR NE 2895 NO

01 3807 SA Surface Soil Potassium
01 3808 SA Surface Soil Potassium
01 3809 SA Surface Soil Potassium
OT 3810 SA Surface Soil Potassium

1,570.0 JH NE 2,895 - NO
NO1,710.0 NE 2.895

1370.0 JR NE 2,895 NO
1,790.0 JH NE 2.895 NO

OT 3811 SA Surface Soil Potassium 1,530.0 JH NE 2895 NO
01 3812 SA Surface Soil Potassium 1,1600 JH NE 2,895 - NO
01 3813 SA Surface Soit Potassium 1,210.0 JH NE 2.895

2,895

NO
NO01 3814 SA Surface Soit Potassium 1,330.0 JH NE

01 3815 SA Surface Soit Potassium 1200.0 JH NE 2,895 NO
3'I' 3816 SA Surface Soil Potassium 1,080.0 JR NE 2895 NO

NO01
01

3817
3818

SA
SA

Surface Soil Potassium 299.0 NE 2,895
Surface Soil Potassium 1,300.0 NE 2,695 NO

01 3819 SA Surface Soil Potassium 1,250.0 NE 2,895 NO
01 3820 SA Surface Soil Potassium 2,030.0 NE 2,895 NO
aT 3821 SA Surface Soil Potassium 712.0 NE 2,895 NO

NOOT 3822 SA Surface Soil Potassium 1,880.0 NE 2,895
01 3823
OT 3824

SA
SA

Surface Soil Potassium 1,320.0 NE 2,895 NO
Surface Soil Potassium 2,740.0 NE 2,895 NO

01' 3825 SA Surface Soil Potassium 1,850.0 NE 2,895 NO
01' 3826 SA Surface Soil Potassium 955.0 NE

NE
2,895
2,895

NO
NO01 3827 SA Surface Soil Potassium 1,260.0

01 3828 SA
01 3829 SA

Surface Soil Potassium 1,210.0 NE 2,895 NO
Surface Soil Potassium 1,020.0 NE 2,895 -- NO

01' 3830 SA Surface Soil Potassium 1,710.0 NE 2,895 NO
01 3831 SA Surface Soil Potassium 1,060.0 NE 2,895

2,595
NO
NO01 3832 SA Surface So Potassium 1,390.0 NE

01 3833 SA Surface Soil Potassium 1,020 0 NE 2,895 NO
01' 3834 SA Surface Soil Potassium 1,410.0 NE 2,895 NO
01' 3835 SA Surface Soil Potassium 628.0 NE 2,895 NO
01' 3836 SA Surface Sot Potassium
aT 3837 SA Surface Soil Potassium -

8670 NE 2.895 NO
1,7900 NE 2,595 NO

01' 3838 SA Surface Soil Potassium 1,300.0 NE 2,895 NO

.21 SA Surface Soil Potassium
, 1,090.0 NE 2,895 NO

01' 3840 SA Surface Soil Potassium 1,070.0 NE 2,595 NO
01' 3841 SA Surface Soil Potassium 591 0 NE 2,895 NO
01 3842 SA
01' 3843 SA

Surface Soil
Surface Sot

Potassium 2,190.0 J NE 2,895 NO
Potassium 1,250.0 NE 2,895 NO

01' 3844 SA Surface Soil Potassium 1,920.0 NE 2,895 NO
01 3845
01 3846

SA
SA

Surface Soil Potassium 2,490,0 NE 2,895 - NO
NOSurface Soil Potassium 1,030.0 NE 2.895

01 3847 SA Surface Soil Potassium 927.0 NE 2,895 NO
01 3848
21 3849

SA
SA

Surface Soil
Surface Soil

Potassium 1,770.0 NE 2,895 NO
Potassium - — 6530 NE 2,595 NO

21 3850 SA Background Potassium 1,1600 NE 2,895 NO

—

01 3851 SA

Notes'

Background Potassium 967.0 JR 2.895NE

quantitation: possibly biased high or a false positive based upon blank data
quantitation: possibly biased high based upon OC data.

NO

(OOCOMP XIS



.1
Comparison of Selenium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

3811

01 3806 SA Surface Soul

01
01

3807
3808

SA
SA

01
01 3810 SA
01
OT 3812

Surface Soul
Surface Soil

3809 SA Surface Soil
Surf ace Soil

SA Surface Soil

SA Surface Soil

I Background

Notes

Selenium
Selenium
Selenium
Selenium
Selenium
Selenium
Selenium

0.0
0.0
O.0
00
00
0.0
00

Selenium 0.0

10,2000

10,2000

10,2000

NO
NO

NO
NO
NO

NO
NO

NO
NO
NO
NO

NO NO

C,—

BgGOCOUP LS

J Estimated quantitation based on OC data
2 JB Estimated quantitation: possibly biased high or a raise positive based upon blank data
3 JH = Eslimaled quarititation: possibly biased high based upon OC data,
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data
5 JO Estimated quantitation: detected below the PQL
5 NE MSC not established for this analyte

Table 3

Sample
Number Sample Type Analyle Resull Qualifier

Detection
LImit? UTL

SAE-Irud

MSC UTL

SAl-End

MSC
Eaceeded"

3801

01 3802
01 3503
01 3804
01 3805

SA
SA
SA

Surface Soil
Surface Soil

Selenium
Selenium

0.0
00

<0.409
<0.347

0.9072
0.9072

10,2000 NO -
10,200j NO

NO
NO

Surface Soul Selenium 0.0 <0.456 0.9072 10,2000 NO NO

SA

SA
Surface Soul Selenium 0094 JL 0.9072 tO 2000 NO NO
Surface Soil Selenium 00 <0.366 0.9072

—

<0.413
10,2000

0.90 72
<0.355

JL <0.424
,,, 0.9072

10,2000

<1.69
0.9072
0.9072

<0.407

10,200 0 NO
NO

NO
NO10,2000

0.9072
<0.416

I 0.200,0
0.9072

.JL 0.439 0.9072 10,2000 NO

-l

01 3813
OT 3814

SA
SA

Surface Soil
Surface Soil

S&enium
Selenium

0.0
0.0

<0.418
<0.4

0,9072
0.9072

10.2000
10,2000

NO
NO

NO
NO

01 3815 SA Surface Soil Selenium 0.0 JL <0.42 0.9072 10,2000 NO NO

07 3816 SA Surface Soil Selenium ,_0.0 JL <0427 0.9072 10,2000 NO NO

01 3817 SA Surface Soil Selenium (0 JL <0.371 0,9072 702000 NO NO
01 3818 SA Surface Soil Selenium 0,0 JL <0.429 0.9072 10.2000 NO NO
01 3819 SA Surface Soil Selenium 0.108 JL 0.9072 10,2000 NO NO
01
01

3820
3827

SA
SA

Surface Soil Selenium 0.0 JL <0.43 0.9072 10,2000 NO — NO

Surface Soil Selenium 0.0 JL <1.9 0,9072 10,2000 NO NO

01 3822 SA Surface Sod Selenium 0.0 JL <0.448 0.9072 10,2000 NO
NO

NO
NO01 3823 SA Surface Sod Selenium 00 <2.2 0.9072 10,2000

07 3824 SA Surface Soil Selenium 0.0 <0.59 0.9072 10,2000 NO - NO

07 3825 SA Surface Soul Selenium 00 <0.404 0.9072 10,200.0 NO NO

OT 3826 SA Surface Soul Selenium 0.0 JL <2.11 0.9072 10,200.0 NO NO
01 3827 SA Surface Soil Selenium 0.0 <0.413 0.9072 10,2000 NO NO
01 3825 SA Surface Soul Selenium 0.0 JL <1.89 0.9072 ¶0,2000 NO NO
01 3829 SA Surface Soul Selenium 0.0 JL <2.25 09072 10,2000 NO NO
01 3830 SA Surface Soul Selenium 0.143 JL 0.9072 10,2000 NO NO
01 3831 SA Surface Saul
OT 38.32 S.A Surface Soil

Selenium
Selenium

0.0993
0.0

JL
<0.442

0.9072
0.9072

10,2000
10,2000

NO
NO

NO
NO

01 3833 SA Surface Soul Selenium 00 JL <2.05 0.9072 10.200 0 NO NO

01 3834 SA Surface Soil Selenium 00 <0.452 0.9072 10.2000 NO NO
01 3835 SA Surface Sod Selenium 00 JL <1.96 0.9072 10,2000 NO NO

01 3836 SA Surface Soil Selenium 0.0 '2.03 0.9072 10,2000 NO — NO

OT 3837 SA Surface Soil Selenium 00864 JL 0.9072 10,200 0 NO NO
01 3838 SA Surface Soil Selenium 00 JL <0.429 09072 10,20013 NO NO
07 3839 SA Surface Soil Selenium 0.0829 JL 0.9072 10.2000 NO NO
01 38.40 S.A Surface Soil Selenium 00 JL <0.429 0.9072 10,2000 NO — NO
Of 3841 SA Surface Sod Selenium 00 JL <2.02 0.9072 10,2000 NO - NO
07 38,42 SA
OT 3843 SA

Surface Soil
Surface Soil

SelenIum 0.0 <0.427 0.9072 10200.0 NO NO
Selenium 0.0 <2.06 0.9072 10.2000 NO NO

01 3844 SA Surface Soil Selenium 0.0 '0421 0.9072 10.2000 NO NO
OT 3845 SA Surface Soul Selenium - 0.0 <0.434 0.9072 10,2000 NO NO
01 38-46 SA Surface Soul Selenium 0.0 JL <1.9 0,9072 10,2000 NO NO
01 3847 SA Surface Soil Selenium 00

JL
<2.18 0.9072 10.200 0 NO NO

OT
OT

3848
3849

SA
SA

Surface Soul Selenium 0.0 <2.19 0.9072 10,200.0 NO NO
Surface Soul Selenium 0.0 JL <0,386 0,9072 10,2000 NO NO

OT 3850 SA ond Selenium 0.0 JL '0.424 0,9072 tQ,200 0 NO NO
<0.4 0.9072



1abie3
Comparison of Silver Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

I
SAI-Irid

Sample
Number Sample Type Analyte Result Qualifier

Detection
Liniif UTL

SAI-Ind MSC
MSC UTL Exceedd

OT 3801 SA Surface Soil Silver 336 JO 0213 10200 YES NO
OT 3802 SA Surface Soil Silver 00 <374 0 213

-
1.020 0 NO NO

01 3803 SA Surface Soil Silver 0.0 <4.12 0.213 1.0200 NO NO
Dl 3804 SA Surface Soil Silver 0.0 <4.87

<4.07
0213
0.213

1.0200
1.0200

NO —
NO

NO
ND01 3805 SA Surface Soil Silver 00

Dl 3806 SA Surface Soil Silver 00 <3.74 0.213 1.0200 NO NO
01 3807 SA Surface Soil Silver 00 <4.52 0213 1.0200 NO NO
01 3808 SA Surface Soil Silver 00 <4.44 0.213 - 1,020.0 NO NO
01 3809 SA Surface Soil Silver 0.0 <363 0213 1.0200 NO NO
01 3810 SA Surface Soil Silver 00 <4,07 0.213 1.0200 NO NO

ND01 3811 SA Surface Soil Silver 0.0 <4.07 0.213
0213

1,0200 NO
01 3812 SA Surface Soil Silver 0.0 <4.3 1,0200 NO NO
OT 3813 SA
01 3814 SA

Surface Soil
Surface Soil

Silver
Silver

00 <422 0.213 1,020.0 NO NO
0.568 JO 0.213

0213
1,0200

—

YES NO
1,0200 NO NOOT 3815 SA Surface Soil Silver 0.0 <4.29

OT 3816 SA Surface Soil Silver 00 <4,03 0.213 1.0200 NO NO
OT 3817 SA Surface Soil Silver 00 <3.82 0.213 1,0200 NO NO
01 3818 SA Surface Soil Silver 0.0 <3.96 0.213 1,020.0 NO NO
OT 3819 SA Surface Soil Silver 00 <4.32

<4.44
0213
0.213

1.0200
1.020 0

NO
NO

NO
NOOT 3820 SA Surface Soil Silver 0.0

OT SA Surface Soil Silver 00 <3.62 3213 1.0200 NO NO
OT 3822 SA Surface Soil Silver 0.613 JO 0213 10200 YES NO
OT 3823 SA Surface Soil Silver 0.0 <4.14 0.213 1.020 0 NO NO
OT 3824 SA
OT 3825 SA

Surface Soil Silver 0.0 <59 0213 1.0200 NO NO
Surface Soil Silver 0.0 <429 0213 1.0200

—
NO NO

OT SA Surface Soil Silver 0.0 <4 14 0213 1.0200 NO NO
OT 3827 SA Surface Soil Silver 00 <4.04 0213 1.0200 NO NO

SA Surface Soil Silver 00 <391 0213 1.0200 NO NO
OT 3829 SA Surface Soil Silver 00 <.424 0213 I 0200 NO NO

L21 3830 SA Surface Soil Silver 0.0 <4.4 0213 I .020.0
—

NO NO
OT 3831 S.A Surface Soil Silver 0.0 <446 0213 1.0200 NO NOj SA Surface Soil Silver 00 -______ <4.26 0213 1.3200 —

NO NO
01 3833 SA Surface Soil Silver 00 <4.04 0213 1,020.0 NO NO
OT 3834 SA Surface Soil Silver 0.0 <4.2 0213 1,020.0 NO NO
OT 38
01 3836

35 SA Surface Soil Silver 00 <3.74 0213 1.0200 NO NO
SA Surface Soil Silver 0.0 <406 0213 1.0200 NO NO

OT 3837
OT 3838
OT 3839

SA Surface Soil Silver 00 <4,32 0.213
0.213

1.0200
1.020 0

NO
NO

NO
NOSA Surface Soil Silver 0.0 '4.13

SA Surface Soil Silver 00 <4.2 0 213 1.0200 NO NO
OT 3840 SA
01 3841 SA

Surface Soil Silver 00 J <4.12 0213 1.0200 NO NO
Surface Soil Silver 00 <352 0213 1.0200 NO NO

OT 384 2 SA Surface Soil Silver 00 <3.94 0.213 1,020.0 NO NO
01 3843 SA
OT 3844 SA
01 3845 54

Surface Soil
Surface Soil

Silver
Silver

0.0
0.0

<3.98 0213 1,0200 NO NO
<4:14 0213 1,0200 NO NO

Surface Soil Silver 00 '4,58 0.213 1,020.0 NO NO
OT 3846 54 Surface Soil Silver 0.0 '3.68 0213 1.0200 NO NO

NO
NO

01 3847
01 3848

54
SA

Surface Soil
Surface Soil

Silver
Silver

0.0
00

<3,86
<4.54

0213
0.213

10200
1.020 0

NO
NO

01 3849 54 Surface Soil Silver — 0.0 — '3.62 0.213 1.020 0 NO NO
OT 3850 SA

54
Background Silver 00 <4.34 0213 1.0200 NO NO

01 3851 ound Silver 0.431 JH 0213 1.020 0 YES NO

Notes
1 J = Estimated quantitation based on OC data
2 JB = Estimated quarltilation' possibly biased high or a lalse positive based upon blank data
3 JH Estimated quarititation' possibly biased high based upon QC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon OC data.
5 JQ Estimated quantitation: detected below the POL
6 NE = MSC not established for this analyle

5.ccocoMi 5L5



Table 3 •'% ,
Compari5on of Sodium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

sample
Numbe Sample Type Analyte Resuf Qualifier

I

MSC UTL

UTL

Exceeded7

DT
OT

3801
3802

SA
SA

Surface Soil Sodium 81 8 NE 25,800 NO

Surface Soul Sodium 58.3 J8 NE 25,800 NO

OT 3803 SA Surface Soil Sodium 155.0 NE 25,800 NO
OT 3804 SA Surface Soil Sodium 94.4 NE 25.800 NO

Surface Soil Sodium 79.7 iS NE 25,800 NO
OT 3806 SA Surface Soil Sodium , 52,7 JB NE 25,800 NO

OT 3807 SA Surface Soil Sodium 277.0 NE 25,800 NO

01 3806 SA Surface Soil Sodium 134.0 NE 25,800 NO

OT 3809 S,A Surface Soil Sodium 62.5 JB NE 25,800 NO
OT 3810 SA Surface Soil Sodium 97,8 JB NE 25.800 NO

OT 3811 SA Surface Soil Sodium 61.3 iS NE 25.800 NO
OT 3812 SA Surface Soil Sodium 110,0 JB NE 25,800 NO
OT 3813 SA Surface Soil Sodium 69,8 JB NE_, 25,800

25800
NO
NOOT 3814 SA Surface Soil Sodium 60,7 JB NE

Dl 3815 SA Surface Soil Sodium 87,5 JB NE 25,800 NO
01 3816 54 Surface Soil Sodium - 43.4 JB NE 25,800 NO
01
OT

3817
3818

SA
SA

Surface Soil Sodium 59.3 NE 25.800 NO
Surface Soil Sodium 60,4 NE 25,800 NO

01 3819 54 Surface Soil Sodium 65.3 NE 25,800 NO
OT
OT

3820
3821

SA
SA

Surface Soil Sodium 59.4 NE 25,800 NO
Surface Soil Sodium 46.1 JB NE 25,800 NO

01 3822 SA Surface Soil Sodium 60.4 NE 25,800 NO

01 3823 SA Surface Soil Sodium 95,1 NE 25,800 ND
OT 3824 SA Surface Soil Sodium 364,0 NE 25,800 NO
OT 3825 SA Surface Soil Sodium 245.0 NE 25,800 NO
OT 382€ SA Surface Soil Sodium 79.2 NE 25,800 NO
OT 3827 SA Surface Soil Sodium 287.0 NE 25,800 NO
OT 3828 SA Surface Soil Sodium 121,0 NE 25,800 NO
01 3829 S.A Surface Soil Sodium 182,0 NE 25,800 NO
OT 3830 SA Surface Soil Sodium 69,9 NE 25,800 NO
OT 3831 SA Surface Soil Sodium 98.6 NE 25,800 NO
OT 3832 SA Surface Soil Sodium 248.0 NE 25,800 NO
OT 3833 SA Surface Soil Sodium 88.6 NE 25,800 NO
OT 3834 SA Surface So Sodium 70.1 NE 25,800 NO

fOT 3835 S.A Surface Soil Sodium 90.7 NE 25,800 NO
OT 3836 SA Surface Soil Sodium 112.0 NE 25,800 NO

LOT 3837 SA Surface Soil Sodium 88.8 NE 25,800 NO

OT
3838
3839

SA
SA

Surface Soil Sodium 129.0 NE 25,800 NO
Surface Soil Sodium 79.5 NE 25,800 NO

OT 38.40 SA Surface Soil Sodium 426.0 NE 25,300 NO
OT 3841 SA Surface Soil Sodium 109,0 NE 25,800 NO
OT 3842 SA Surface Soil Sodium 336.0 J NE 25,800 NO
OT 3843 SA Surface Soil Sodium 101.0 NE 25,800 NO
OT 3844 SA Surface Soil Sodium 288.0 NE 25,500 NO
OT 3845 SA Surface Soil Sodium 273.0 NE 25,800 NO
OT 38.46 SA Surface Soil Sodium 110.0 NE 25,500 NO
OT 3847 SA Surface Soil Sodium 76,9 NE 25,800 NO
OT
OT

3848
3849

SA
SA

Surface Soil
Surface Soil

Sodium 103,0 NE 25,500
-

NO
Sodium 173,0 NE 25,800 - NO

OT 3850 SA Background Sodium 135.0
JB

NE
NE

25,500
25,800

NO
NOOT 3851 SA Background Sodium 75,9

Notes.
I. J = Estimated quarutitation based on QC data.
2 .JB r Estimated quantitatiori: possibly biased high or a false positive based upon blank data
3 JR = Estimated quantilation: possibly biased high based upon QC data.
4. JL = Estimated quantitatiori: possibly biased low or a false negative based upon OC data
5. JO = Estimated quantitation: detected below the POL
6 NE MSC not established for this analyte.
7. Comparison to UTL not possible because UTL was established as the

highest value in the background dataset,

BKOOCOUP Xt.5



.1.
Comparison of Vanadium Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

Sam pie UTL

Number Sample Type AnaI1e Result Qualifier UTL MSC
UT 3801 jSA Surface Soil Vanadium II 8 4626 NE NO
UT 3802 SA Surface Soil Vanadium 7.56 46.26 NE NO
UT 3803 SA Surface Soil Vanadium 28 I 4626 NE

46.26 NE
NO
NO01 3804 SA Surface Soil Vanadium 20.6

01 3805 SA Surface So Vanadium 21 4 45.26 NE NO
UT 3806 SA Surface Soil Vanadium 942 46.26 NE NO
UT 3807 SA Surface Soil Vanadium 25.6 46.26 NE

NE
NO
NOUT 3808 SA Surface Soil Vanadium 21.0 46.26

UT 3809 SA Surface Soil Vanadium 17.2 46.26 NE NO
UT 3810 SA Surface Soil Vanadium 17.6 45.26 NE NO
OT 3811 SA Surface Soil Vanadium 19.5 46.26 NE NO
UT 3812 S.A Surface Soil Vanadium 13.2 4626 NE

NE
NO
NO01 3813 SA Surface Soil Vanadium 174 46.26

01 3814 SA Surface Soil Vanadium 20.4 46.26 NE NO
01 3815 SA Surface Soil Vanadium 23.7 46.26 — NE NO
01 3816 SA Surface Soil Vanadium 13.3 46.26 NE NO
UT 3817 SA Surface Soil Vanadium 3.29 JO 46.26 NE NO
UT 3815 SA Surface Soil Vanadium 17.6 46.26 NE NO
01
01

3819 SA Surface Soil Vanadium
Vanadium

206
21 8

46.26
46.26

NE
NE

NO
NO3820 SA Surface Soil

01 3821 SA Surface Soil Vanadium 8.62 46.26 NE NO
01 3822 SA Surface Soil Vanadium 18.8 46.26 NE NO
01 3823 SA Surface Soil Vanadium 22.1 46.26 NE NO
01 3824 SA Surface Soil Vanadium 23.6 46.26 NE NO
01
OT

3825
3826

SA
SA

Surface Soil Vanadium 20.3 46.26 NE NO
Surface Soil Vanadium 19.7 45.26 NE

NE
NO
NO01 3827 SA Surface Soil Vanadium 204 46.26

01
01

3828
3829

SA

SA
Surface Soil
Surface Soil

Vanadium 15.2 46.26 NE NO
Vanadium 28.5 46.26 NE NO

01
01

3830
3831

SA
SA

Surface Soil Vanadium 17.1 4626 NE NO
Surface Soil Vanadium 18.4 46.26 NE

NE
NO
NO01 3832 SA Surface Soil Vanadium 21 7 46,26

01 3833 SA Surface Soil Vanadium 124 46.26 NE NO
01 3834 SA Surface Soil Vanadium 21.1 4626 NE NO
01 3835 SA Surface Soil Vanadium 17.7 46.26 NE NO
01 3836 SA Surface Soil Vanadium 20.4 4626 NE

NE
NO
NOOT 3837 SA Surface Soil Vanadium 19.6 46.26

OT
01

3838
3839

SA
SA

Surface Soil
Surface Sod

Vanadium 19.1 46.26
46.26

NE
NE

NO
NOVanadium 21.6

OT 3840 SA Surface Soil Vanadium 104 46.26 NE NO
01 3841 SA Surface Soil Vanadium 18.1 46,26 NE NO
01 3842 SA Surface Soil Vanadium 21.0 46,26 NE NO
01 3843 SA Surface Soil Vanadium 19.9 46.26 NE NO
01
01

3844
3845

S.A

SA
SurfaceSoil
Surface Soil

Vanadium
Vanadium

17.1 46.26 NE NO
17.5 45.26 NE NO

OT 3845 SA Surface Sod Vanadium 24.1 46.26 NE NO
OT 3847 SA Surface Soil Vanadium 15.4 4626 NE NO
OT 3848 SA Surface Soil Vanadium - 23.3 46.26 NE NO
01 3849 SA Surface Soil Vanadium 8.68 46.26 NE NO
01 3850 SA Background Vanadium 14.5 45,26 NE NO
OT 3851 SA ound Vanadium 12.2 46.26 NE NO

Notes
1. J = Estimated quantitation based on QC data.
2 JB = Estimated quanlitationT possibly biased high or a false positive based upon blank data.
3 iN Estimated quantitation: possibly biased high based upon QC data.
4. JL = Estimated quantitation: possibly biased tow or a false negative based upon QC data.
5 JQ = Estimated quanMatiori: detected below the POL.
6 NE = MSC not established for this analyte.

II. —
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Table 3
ii. Vf

Comparison of Zinc Concentrations in Surface Soils to Background Concentrations
Aerospace Museum

J Estimated quantitation based on OC data.
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data
3 JH Estimated quantitation: possibly biased high based upon OC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based upon QC data.
5. JO = Estimated quanlitation: detected below the POL.
6 NE = MSC not established for this anafyte

7 Comparison to IJTL not possible because UTL ws established as the

highest value in the background dataset.

—

—

Sample
Number Sample Type Analyte Result Qualifier UTL MSC

UTL
Exceeded?

OT 380 SA Surface Soil Zinc 1270 38.8 NE YES

01 3802 SA Surface Soil Zinc 70.3 38.5 NE YES

01 3803 SA Surface Soil Zinc - 29.6 38.8 NE NO

CT 3804 SA Surface Soil Zinc 357 38.8 NE — NO

CI 3805 SA Surface Soil Zinc 26.6 38.8 NE NO

01 3806 SA Surface Soil Zinc 53.0 38.8 NE YES

01 3807 SA Surface Soil Zinc 27.1 38.6 NE NO

01 3808 SA Surface Soil Zinc 254 38.8 NE NO

01
01

3809 SA Surface Soil Zinc 81.2 38.8 NE YES

3810 SA Surface Soil Zinc 31.2 38.8 NE NO

01 3811 SA Surface So Zinc 21.2 J 38.8 NE NO

01 3812 SA Surface SoH Zinc 19.2 38.8 NE NO

01 3813 SA Surface Soil Zinc 21.9 38.8 NE NO
01 3814 SA Surface Soil Zinc 25.5 38.8 NE NO
01 3815 SA Surface Soil Zinc 79.5 38.8 NE YES

DT 3816 SA Surface Soil Zinc 25.3 38.8 NE — NO

OT 3817 SA Surface Soil Zinc 61.3 38.8 NE YES

01 3818 SA Surface Soil Zinc 33.4 38.8 NE NO

CT 3819 SA Surface Soil Zinc 16.6 38.8 NE NO

OT
OT
01
01

3820 54 Surface Soil Zinc 27.8 38.8 NE NO

3821
3822
3823

SA Surface Soil Zinc 63.2 38.8 NE
NE

YES
NO5A

54
Surface Soil
Surface Soil

Zinc
Zinc

35.0 J 38.5

22.0 38.8 NE NO
01 3824 SA Surface Soil Zinc — 36.5 38.8 NE NO
CT 3825 SA Surface Soil Zinc 37.2 38.8 NE NO
CT 3825 SA Surface Soil Zinc 72.9 38.8 NE YES
OT 3827 54 Surface Soil Zinc 77.3 38.5 NE YES

OT 3828 SA Surface Soil Zinc 70.9 38.8 NE YES

OT 3829 54 Surface Soil Zinc 75.0 38.8 NE YES

54 Surface So Zinc 240 38.8 NE NO
01 3831 54 Surface Soil Zinc 20.8 38.8 NE NO

01 3832 SA Surface Soil Zinc 22.0 38.8 NE NO

OT 3833 SA Surface Soil Zinc 33.7 38.8 - NE NO

01 3834 SA Surface Soil Zinc 20.0 38.8 NE NO

01 3835 SA Surface So Zinc 65.7 3&8 NE
—

YES

01 3836 SA Surface Soil Zinc 73.8 388 NE YES

01 3837 SA Surface Soil Zinc 19.3 38.6 NE NO

OT 3838 54 Surface Soil Zinc 76.7 38.8 NE YES

01 3839 SA Surface Soil Zinc 143 38.8 NE NO
YES01 3840 SA Surface Soil Zinc 106.0 J 38.8 NE

01 3841 SA Surface Soil Zinc 67.5 38.8 NE YES

01 3842 SA Surface Soil Zinc 37.6 J 388 NE
NE

NO
NO01 3843 SA Surface Soil Zinc 31.6 38.6

OT 3844 SA Surface Soil Zinc 87.0 38.8 NE YES

OT 3845 SA Surface Soil Zinc 28.1 38.6 NE NO
01 3846 SA Surface Soil Zinc 695 38.6 NE YES
01 3847 SA Surface Soil Zinc 895 38.8 NE YES
01 3848 SA Surface Soil Zinc 204.0 38.6 NE YES

YES01 3849 SA Surface Soil Zinc 62.8 38.8 NE

01 3850 SA Background Zinc 110.0 38.8 NE YES
01 3851 SA Background Zinc 43.1 38.8 NE YES

Notes

BiCOCOMP XLS
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I. NOTIFICATION TO OWNER

Unified Services of Texas, Inc. (UST) is licensed within the State ofTexas, under the Texas Natural Resource

Conservation Commission (TNRCC) Contractor Registration Program (CRP) and the Registered Corrective Action

Specialist (RCAS) as licensee numbers 000970 and 000278, respectively. Mr. Clarence D, Hill is licensed within the

State of Texas, under the TNRCC IndMdual License Program (IL!') as licensee number 001549, licensed to repair and

install, as well as remove underground storage tank systems, "A" and "B" licenses respectively. All aspects of this

project were performed under the guidance of the Petroleum Equipment Institute Recommended Practice Number 100

(FE! RP-l00) and other acceptable industry practices.

As specified in Subcontract No. 05-G479-00-R-97-l00I, UST demolished and removed debris of small

structures and concrete pads as well as removed and disposed of 23 transformers containing Polychiorinated Biphenyl

(PCB) oil at the Naval Air Station (NAS) Fort Worth Joint Reserve Base (JRB). Carswel] Field. Fort Worth.. Texas (see

appendices A and B).

Contained within this report are copies of data collected during the field operations and other pertinent data

— sources. Site ma and plans are contained in Appendices A and B respectively. Laboratory reports are contained in

Appendix C and ratpts for disposal of liquids and hazardous wastes are contained in Appendix D. A chronology of

-—d events is included as Appendix E, and any additional general correspondence pertaining tothis project is contained

in Appendix F.

Five (5) copies of this report have been provided to Ms. Kathleen R Bindl, Subcontract Manager, Jacobs

Engineering Group, Inc. An original copy is also retained on file in liST's office.

H. EXECEJ11YE SUMMARY

To ensure compliance with Title 40, Code of Federal Regulations, Parts 280 and 281, and Title 30. Texas

Administrative Code, Part I Environmental Quality", Subchapter 334, the Air Force Center for Environmental

Excellence (AFCEE) in support of the Air Force Remedial Action Program, contracted for the demolition and removal

of small structures and concrete pads as well as removal and disposal of 23 transformers with PCB oil at Naval Air

Station Fort Worth Joint Reserve Base, Carswell Field, Fort Worth, Texas.

I-
'—S— lW US( 0* 5CjnaaI Of flt JeOST

Mt'OR DATA W4TAICD Nt*OIJ PSJECTled Services of Texas, Inc I TO flc RISTflOI l nil TTTLI fAG'
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IlL iNTRODUCTION AND PURPOSE

The p.trpose of this Subcontract was to obtain services for ckmolishing and rcmovrng debris of small stnictures

and concrete pads as well as the removal and disposal of 23 transformers containing PCB oil in support of the Air

Force Installation Restoration Program.

Unified SeMces of Texas, incorporated (UST) provides this report for the purpose of documenting the fidd

activities conducted at the site and the observations made during the project. This report provides the data and

information necessary to assess the actions taken as well as any actions which may remain incomplete. The following

representatives of the companies and agencies listed participated in this UST investigative and repair procedure.

Responsibility Identification

FueIfl7anJc System Owner United States Air Forte
Owner fDII 04532 NAS Fort Worth IRE
Facility ID #0009696 Carswell Field

Fort Worth, Texas 76127

Contractor's Team Members

Prime Contractor Jacobs Engineering Group. Inc.
Contract #USAY/F4 1624-94-D-8046 Ms. Kathleen R Bindl. Subcontract Manager

600 17th Street, Suite I lOON
Denver, Colorado 80202
(303) 5954855; Facsimile (303) 595-8857

JE Remediation Technologies, Inc.
Mr. John C. McManus, Site Manager
P 0. Box 52667
Houston, Texas 77052
(817) 737-7237; Facsimile (817) 737-7217

Subcontractors

SCN #05-Q479-00-I001 Unified Services of Texas, Inc.
Mr. ClarenceD. Hill, President
2110 Greenbriar Drive
Southlake, Texas 76092
(817) 481-9510; Facsimile(817)488-1729

Transformer Disposal Aptus, inc.
P.O. Box 1328
H. 169 North
Coffeyville, KS 67337

(316) 251-6380

., lit Ufl 05 aaCLonJ 05 Pt OT
MOO! DATA COSITAflD I*PD$ MSJWT

'led ServIces ot Texas, Inc. 2 TO lit RLZTRJCT 05 lit nTIS Feat



— Transformer Recycling Nix Electric Company

llOSenuyDrive,Noflh
Mansfield, Texas 76063
(817) 477-3759

IV. SCOPE OF WORK

The City of Fort Worth did not require a permit for this work, nor did the Texas Natural Resource

Conservation Commission (TNRCC) require a Thirty Day Construction Notification. AJ] operations were performed

in compliance with applicable State, Federal and local laws and regulations as well as in a prudent. conscientious and

safe manner.

UST demolished nine (9) small structures and concrete pads located in the former Aerospace Museum area.

and demolished one (1) structure and one (I) concrete pad at the Grounds Maintenance Yard Demolition activities

included removing, transporting and disposing of concrete pads and structures. The structures and concrete pads

demolished at the Aerospace Museum included a wooden shed, electrical equipment box, two (2) concrete structures

that appeared to be old bast shields. two (2) concrete and one (1) asphaltic concrete pad Other material that was

removed and disposed consisted of one (1) mobile fuel test system, soil piles, a nibble pile and loose railroad ties.

Following the demolition and removal activities, the Aerospace Museum was restored by clean backfilling and'" compaction. The Site was reseeded with native grass to replicate vegetation currently at the site. The Grounds

Maintenance Yard was backfilled and compacted to 95%.

UST disposed of twenty-three (23) transformers of vaiying sizes located on a concrete pad to the northeast

of the Grounds Maintenance Yard at NAS Fort Worth JRB. Following the receipt of analytical results from JEG, each

transformer was labeled with the appropriate tag indicating the PCB content. included in Appendix D are the waste

disposal manifests indicating appropriate disposal of all materials removed

LV. SAMPLING PROCEDURES AND RESULTS

UST identified and segregated three (3) transformers containing PCB oil in cxccss of the maximum limit of

50 ppm. These three (3) transformers were labeled "G", "H", and "10" respectively and were transported to

AptusiVjlkns for incjneraljoii The remaining ttnty (20) transformers were transported to Nix Elcctnc for recycling.

Absorbent material was wind-rowed around the transformers to provide a pnmaly spill control boundary. Each

transformer was double checked for tightness prior to loading and transporting.

—'
HI VII OR CLOPJS• Of n. *O1XPI

s M'OI DATA CIThID l IUIJWI
erv'Jces o Texas, Inc. 3 Ton. n,'vmrnow ad 7)11 ThIS PAOS
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UST's contract team, propcrty attired, disposed of twenty-three (23) trnsformcrs. The transformers were

"—' segregated into two (2) categories of <5oppm and >S0ppm but 'zSOOppm. Each transformer was transported ton

TNRCC approved disposallrecycling facility. All subcontractor gcneratcd dcbris was removed and disposcd of and

the job site restored to satisfuctory condition.

Unilied Services of Texas, Inc. provides the information contained herein based on field observations and

activities conducted from May 6, 1997 through May 20, 1997, as well as from any information provided and deemed

to be accurate by other competent sources involved, whether directly or indirectly received. It is recomniended that

this report be included as a permanent part of NAS Fort Worth JRB's records and a cop' be maintained on site. UST

appreciates the opportunity to serve your demolition and sampling needs and ]ooks forward to assisting you in any

fiturerequiiemnents. ffafieryou review the information contained herein you have questions, orifi maybe of further

assistance, please contact me at (817) 481-9510.

Respectfully submi fled.

Chris Baker
Report Writer

Reviewed by:

L'Q,/t2
Clarence D. Hill
President

'— 1) UU OR IUCLOJRU O?fl WOWT
lOR TA CITPJD q5D IR P.JW7Itied SeMcn of Texas, inc. 4 to ne eamna. a. n.nil......
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APPENDIX A

SITE VICINITY MAP
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APPENDIX B

srr PlANS

w

_1 on tin oJ a,ccs,a. 0Y nfl *WOMAOSI
Ified Sr,vic.s of T.xe3 Inc B-i iVDATA C(TMflD IflAlI flJIC7

- TO WI RIITRtT d 71* TTI.U P&0



( 
(I

 
I 

I 
I' 

I 
I 

( 
I 

I 

( 
( 

0 

S
P

LR
 
3I

 

(t
U

S
1p

.A
L 
A

R
) 

• 

N
O

. 
13

0 
N

O
R

T
H

—
SO

U
T

H
 

PR
IM

A
R

Y
/I

tS
T

R
U

M
IN

T
 

R
U

N
W

A
Y

 

L 
_ 

/ 

'M
C

 
or

 
A

O
JC

D
V

C
 

O
R

 .
N

O
M

 

LI
I 

A
R

Q
 

at
 

S
C

A
U

 l f
 UT

 

.a
t .1

. 
,,n

 
C

.Q
—

 
—

 

A
E

R
O

sp
A

.c
 U

L)
E

U
M

 S
41

Z
 

1C
1N

tr
'r 

*.
p 



395. 162

—a

w

w

APPENDIX C

LABORATORY REPORTS
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FROM ,ACOb •M•O(• l 0 II' Li NL 4I¼

Atomus Laboratory
P.O. Box 227

ArUngton, Texas 7OO4.1227
1817)274-5754 • METRO(817)469-8353

Case 7EA973 Pag. 1 OF

Oate 20 APR 97 I4atrIx OIL

Date recav.d. 24 APR 97

Idont 1 icart iOn TRANSFORMERS

PCB
UETHOD 3baeA(8082

AnalySiS Date 28 APR 97 Analyst CA

Sample 10:1 Lab S Results DL

A 973 1 I

B 974 <1 1

C 975 <1 1

978 1 1

E 977 <1 1

978 c) 1

G 979 55 1

H 980 51 1

J 9a1 I

K 982 19 1

L 983 18 1

Unrt - mQJ}c
DL — Oetec,tion Limit

Reviewed by_____________________________
Chuck Ables. BCFE
Lab OireOtor

}d.7. .. _. k4 &... pr... .. — ,...' . ..j. 1 ebJI ,. . ..k. b14 . I .L,y I). t ad i
.._4tU.MW. lid ad tee JOlt.Wt. IbSJ aJ..2 fl , ,( — ma.. .4 i pat tea-. .pçvtfl.&( $00' M 'ei" J7,$7 be t1 MflW it,r4 a.Shd %*1.aJ. ad a. —
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FROM .!ACO ENGLNEERINO NON 4 ' 9? I. I I :O9 lO 4?r)8I I 328 8

Atomus Laboratory
P.O. Box 1227 • Arlington. Texas 76004.1227

134 Browning • SuIte 102 • ArlIngton, Texas 78010

0UAi,Ty .SSLUAMCE REPOflT
MATPX SPIKE I MATRIX SPIKE DUPLICATE

28APR97

Case 7EA973 Matrix IVpe: OIl.

- --
SPiKE 'i CONTROL

S.AJ4PLE MS o TRUE REC RPD SALE
RESULT RESULT ESL&T VALUE REC S

bd I 93 103 93 103 10 N/A

bdl — Below 3et.ctipn LimIt
' LIT OF ?€AS&JRE1&NTt

di method blanks iro within Quality ConttoI criterIa.

On* spike/spike duüllcate per 10 samples Is per?ormed for Quality
contro' purposes.

Note: QA Oata maybe from a different sample.

APPOED BY? -
Chuck Ables, BCFE
Lb Director

- a.



ATONUS LABORATORY
t34 BrowIg D. • Soil. t Mnct, Ix ?O

N.Ir.(Rt7)4$O-U53 x(tI7)2&.;o
C1AIN OF CUSTODY RECORD

— a -___

—

1 dun bs uo
—

A9 retum,d 5ITvu 4.-IF

FROM !ACO £MGNEERLNC MON 4. 29 97 15. II 6: 09. NO 1260911 9' F 9

4

ATOMUS LABORATORY
34 S:owr Di', • Swie O2 Angon, T 76OIC

Mo (t7) 469.835.') • Fax (817) 5.7t5O

CHAIN OF CUSTODY RECORD
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Atomus Laboratory
P.O. Box 1227

Arlington, Texas 76004-1227
(817) 274-5754 • METRO (817)469-8353

Case 1 7EA1053 Page: 1 of

Date : 12 MAY 97 Matrix: DUST

Report to: UNIFIED SERVICES OF TEXAS
ATTN: DAN HILL
2110 GF1EENBRIAR DR.
SOUTHLAKE, TX 76092

— Date received: 7 MAY 97

Identification: 3997-002

ft1 MAY 13 1997

PESTICIDES - SW846 8080
Extraction Method: 3510

Analysis Date 9 MAY 97 Analyst CH

Sample ID: 1 2 3

Lab * 1053 1054 1055 DL

Aidrin <1.00 <1.00 <1.00 1.00
alpha-BHC <0.500 <0.500 <0.500 0.500
beta-BHC <0.500 <0.500 <0.500 0.500
Lindane <1.00 <1.00 <1.00 1.00
delta-BHC <0.500 <0.500 <0.500 0.500
Chlorodane <12.5 <12.5 <12.5 12.5
4,4-DDD <0.500 <0.500 <0.500 0.500
4,4-DDE <1.00 <1.00 <1.00 1.00
4,4-DDT <1.00 <1.00 <1.00 1.00
Dieldrin <0.500 <0.500 <0.500 0.500
alpha-Endosulfan <0.500 <0.500 <0.500 0.500
beta-Endosuifan <1.00 <1.00 <1.00 1.00
Endosulfan Sulfate <0.500 <0.500 <0.500 0.500
Endrln <1.00 <1.00 <1.00 1.00
Endrin Aldehyde <0.500 <0.500 <0.500 0.500
Heptachior <0.500 <0.500 <0.500 0.500
Heptachior Epoxide <0.500 <0.500 <0.500 0.500
Methoxychlor <25.0 <25.0 <25.0 25.0
Toxaphene <25.0 <25.0 <25.0 25.0

DL - Detection Limit
Unit of measurement-mg/kg

Chuck Abies, BCFE
Lab Director

Siznples are d,scaj,Jed 30 day, after repon. air mailed unit., prior arruntITitAhi art marie In Writing A viorage lee wilt apply on samples held OWe, 30 days Out true, Wud reprilis Iii lit
o ci usve use of hit c lutni io whom they air addict ted The use of our na,nc must receive nu, prior written appin vol Our Jeileri anti reports apply in, Ike sainpir IC visit ;u,d/i,n ,gaa1w, cii oioi ui lii,!
-hcosaJIly indicative iii lie qualities of appa,enlly identical ne similar products



Atomus Laboratory
P.O. Box 1227 • Arlington, Texas 76004-1227

134 Browning • Suite 102 • Arlington, Texas 76010 as

MATRIX SPIKE / MATRIX SPIKE DUPLICATE

Date:

Case #

12 MAY 97

7EA1053

Customer

Matrix

Name:

Type:

UNIFIED

Solid

SERVICES OF TEXAS

PARAMETER
SAMPLE
RESULT

MS
RESULT

MSD
RESULT

SPIKE
TRUE

VALUE

%
REC
MS

%
REC
MSD

%
RPO

CONTROL
SAMPLE
REC %

Dibutyl Chiorendate bdl 112 112 100 112 112 0 110

bdl = Below Detection Limit

UNIT OF MEASURE?ENT: ppm

method blanks were within quality control or ter I a.

''e spike/spike duplicate per 10 samples is performed for quality
control purposes.

Note: CA Data maybe from a different sample.

APPROVED BY:

Chuck"-Abri,I
Lab Director

(817) 274-5754 • METRO (817) 469-8353 • FAX (817) 265-7150

QUALITY ASSURAMCE REPORT
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2110 Greenbna Drne. Sotjthlake. IX 76092 C8,7) 48l95lO. FAX 8l7) 488 i729

[}JJ Unified Services of Texas, )nc.
S..9. TnA S.,,

CHAIN OF CUSTODY RECORD

PROJECT NO: TAT: 24HR RUSH HRNO 5DA
SAMPLE SAMPLE OF
DEPTH TYPE CNTRS TEST FOR

SAMPLE SAMPLE
ID

DATE TIME

SAMPLE
LOCATION

5 717

5..7-7

(l5
flcj3

I

Z
t"3e,wc

1.5 '

I ?cid.-
'

5-7- i izoi 3
i'

—

lJ b

\-

SAMPLED BY:

ReIinguisei By:

Relinguistied By: (Signature)

T
Relinquished By: (Sature)

RoInguIthd By (Signature)

"a-' Dale Exlraclecj
Date Dgesled:
Date Analyzed:

FINAL DISPOSITION: ____________

LAB REPRESENTATIVE'S SIGNATURE:

5'! 77

c7:!e
Date

(Signature)

A

Date

Iz&)
Time

/ ) 0
Date

,pcered B : (natu

Time Rcjivei B: (Sianatur)

Dale Time

Time

/525
Time

Time

Piecrvod By: (Signature)

Date Time Received By: (Signature)

Date Time

Date Time
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APPENDIX D

RECEIPTS FOR DISPOSABLE LIQUIDS AND HAZARDOUS WASTES

'—I nflUn De ncLOasu ov nu Ieo.sfln.
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&Z0241JLL

f—

7/>)

____
- L;u.)

- /
)1,i, li.J4'7DV

-
/J2V78k'.

u:::; IiOH TI1CIET -I 1t;L— NiX ELECTRIC CO., d.b...

T ran4orrner Repair 5ervice

TOMER ORDER NO.________

CUSTOMER: LJ.Sr -

____ ,3110ADDRESS:_______

SERIAL NO.

1.

ORDER NO. 33b I

— DATE_______________

SIZE I

�r-th' (t-
uLL,,1r

2200 /J.24'wI-.

MI!:)

—a

DESCRIPTION

'- / .

-

-LL24 C&
4'.-

js—
'9O

;/, 1q2

___ ___ _____ __ ___ i/i , /
_I42 27rA7A7a - /2 -2'/ -

7iJ/ / g1 - 7r
,t7-_ //- -..._/2/zk' /)

/
-- - L"T c/

- - _______ ______ . 22Ifl J/797DY - -- . - iJ2,i- 7'•_2
— j ., /,:4;;• — — — .. .— — — — . II - - .- — — I — — ______________________________________

Lj,q_.?4p4___ 37 7 I/7p__ J - / ,- _______
7D3L7 A . /••

- 7 —. - ______________
)/pp ,/ 7 7 V - -

•11'(2/- ; - i/ O) - 6' - a, .2 L.- -...
'16. 3o53)3- r2c, - ,/2o4r 74 (,f 9
I1E CUSTOMER A4 ENCED BY IGN TURF SE OWAGREESrO ALL O THE rERMS AND CONDITIONS PRINTED ON THE REVERSE SIDE.

SIC NED:. . _____________

— -., -

1.2I!72.2L/f9

'yZ .- /7,—
q-",?

_________________ Co. Name: /,1 T{ Date: ___________
720 LOOP 289 S.E. LUBBOCK, TEXAS 79404 (806) 745-4166

— 110 SENTRY DR. NORTH MANSFIELD, TEXAS 76063 (817) 4773759 0' 8774 ANDREWS HWY. N. ODESSA, TEXAS 79765 (915) 362-0940



I 1I.Ac
NIX ELECVRIC CO., d.b...

Transformer Repoir 5ervice
' STOMERORDERO.

STOMER / ,c7i
AD DR ESS

—--/'/f-- I

OH 1!tTCET .1.71

2Th0

.q2L4 ;2n.I'i&,
/i/.dY/L y' KJ?94'kZ/

7X

DATE c- '27

2- -
-

7

- O2-7Li1Z

ON THE REVERSE SIDE.

Date:

ORDER NO. 33bb

IL ,.. ; i
/00

'I —

..
SERIAL NO.

—.. -.---

SIZE

..- .—--..

D E SC R I PT I 0 N

/1)0

aa- /—rA.K JA...'C

4.

5.

-74c-
34JAd_L ___

6.

7.

!
414

-- -'
—THE CUSTOMER A"E4fDNCED LOW

(4(&SIGNED.

- 720 LOOP 289 S.E. LUBBOCK, TEXAS 79404 (806) 745-4166
' 110 SENTRY DR. NORTH MANSFiELD, TEXAS 76063 (817) 477-3759 + 8774 ANDREWS HWY. N. ODESSA,

AGREES TO ALL OF THE TERMS AND CONDITIONS PRINTED

Co. Name: /j-,.ic

TE)(AS 79765 (915) 362-0940



UNIFORM WA�. DATA SHEET (Exhibit B)
Universal Product Category: FCB Transformers/Bushings

7?olluu U:. O.!)) FacWrv To 1nvolc; j A 0 RE
CSR/FSR s,tna

I om
Sirrarn lo.

. 'a '

A. INVOICE INFORMATION

I. Company ithFfEb 'c OP .Zuc-
2. Address Zilo €/V6 3. CybtciZip SDi43a$7 77 7.ô7a
4. Invoice Contact C1 A.) ,4'>S.. 5. Phone No. (7) 4/— ','O

B. PICK UP LOCATION Same ,ks Section A "C .

I. Company -

2. Address 3. Cit/State/Zip

5. Phone No. ( )'I, Pick Up Contact

C. GENERATOR AND SHIPPING INFORMATION
I. Generor USF BASE cc*.'Je1tcgt* A3'f2. USEPA ID No. TX osjgz4o4-z..
3. Address SSo [AM4rrE e-rr( E?)T -I. Ciiv/StaidZip Fr ,i iI4
5. Technical Contact (can nsuer q stin ab,u ibis waste siceanti (AE 3 ,b'ie")

a) PhoneNo (Sl1) '7'3 I ._:r73 XT I b) FrNo. (j'7) 731— I 37
6. Send Wasi Stream Quotation to saute a. Sectioji: 'A 0 0 C Add'l. Copies To:

7, SlateGenerator's7.D.NojR,scrcoJ C5'OcD 4 qp1 NRI59kL
S. DOT Regularei a. DOT Shippiit Description: P0. PuIl,losinnwdBip/ie'sv(s. ________________________ 9 l.\231i. Ii

(Ii,rrlI'l:. ,,JJ '',iikilire or ,..huiwii shos .)

9. 0 Non-DOT Reaulaled a. Shipping Decripiion: PoIrl;lrninotet/Diph'nd.r t.Von-DOTRsg,,/,u-I, < / Lb. RO

10. (.Y' Rollins Transportation or 0 Customer Arranged TT"Speeial Requirements 4"oA6

D. WASTE L'ffORMATIO BY PRODUCT CATEGORY (PC)

I. fl .PCB Trcnsjiirnrers: Con !oh,ed Liqiiiml'R insole' Tm.', TSC- Jnci,,e',otiv,)e't.,.v/7cuiio,s; PC"ó 7
Drained Carcasses For TSCA Loin/fill

a. FCB Traimsfonner(s)tTransiormer Related Coniponents (excluding loose bushin;s & silicone oil-tilled lrailslonners).

lonth Qua,it Othr

i. Quantity _______________ per 0 0 ii. 0 Full o(Oil (<500 pm PCB. iii. 0 Full o(Oil (e 500 ppri PCB)

iv. D Drained soc ppm pc v. 0 Drained Onlv( 500 ppn PCB.): vi. 0 Drained & Flushed (. 500 ppm PCB).

Noic: Transfonners re iVmnt-Leaki,,g. Leakin! T mtslonnerg will be onioimterized/draiiied oloils & absorbeiml added to the shipping
conl3iner (NO FREE LIQUIDS).

b. List any Tramisfonner dimensions (including lists) that xced 7 's 7's 7 & Trartslbrmer weigltu exceeding 14,001) lbs. each:

c. Disposol State Waste Code No(s). ______________________________________________________________________

d. Stream No.

f. StrcaniNo.

Is. Stream No.

(Full o(OiI < 500 ppm) C. Sircaiti No.

(Drained < 500 ppm) . Stream No.

(Drarnrd & flushed � 500 ppm)

(Full ofOI � 500 ppm)

(D,-ained Only � 500 ppm)

PCBI 6.Wwrl.Rm.09/03/96
Pg I o(2

-d
:1 72

ROLLINSINC

.U..

,P.llm.', Use O,./p



p. CONTIN1JAT1O1 OF \VA.. tE 1j'FORMATION
2. Traitsfo,nun: Fsi 7SC 8clai,,aiiuu. . PC6J

a. PCB Ti nsformer(syTraztstbnner r .2Led cotnponcrns (xcludin. oow biishit3s & 3thcon ofl.Iilkd Irans.ionnr). Cont.incJ quith
will be incrnerated or chemically de.tojtjed and carc3ss ilI be r.\vcleWreclain)ed.

sIonth Qusrley OtJw

I. Quantity per 0 0 0— ofOil (< SOU ppm PCB):

iii. 0 Full ofOil (� 00 ppi,. PCB. iv. 0 Drained ( 500 ppn I'CU): v. 0 Dnitied Only ( 51)0 pm C8).

jVote; Transformers are \'v,i-L'okin:. Leokin! Transtbniters will )x toni neriz draited of oils absorb.:it added to the .sltipp.

container (NO FREE LIQUIDS),

b. List a,iv Transionner diniensiouts(iiicIudin tins)that 7 • 7 • 7 Traitsfontier 'ei2hI diit I-toot) lb. cch:

C. Disposal State Wsie Code Ncs). __________________________________________________________________
R'/1in L,. O,./r

d. Stsejn No. (Full ofOI < 500 ppn) e Sirjin No. —_____________________ (F,ti oIO.I � '00 ppn

I Siream No. ________________________ (Did < 500 ppm) t Strjuti No. (Dtn.d tI '01) Pr

3 U PCB (Pu1..iIu,,j,1 Trzn.tjtr;i:ersFor TSC-I /,jue,ui,,,,: Liq,rib , For /,,cnen,ri.,,,

Month Qttanr Othcr

a. Qtiintitv pr 0 0 h Noit-fliilk Coitiiiitr' (T'p..: X St)

c. PCF ConcenCrtion pputi

( . tO.)). )
d. Standard Poh-Motint (thiti-wall) Tranfonners. Traitonner dt,tetisioii NOT TO EXCEED 25 "diitttr (,ndtidiiic ns \ -2

& !naNilmlln %velQltt of 300 lbs. each. Vc,te: Translonliers ar .\o,i—Leuk,n. Leakinit Tri,i(onners vilI be
conCitien2ed/drtned o(oils & abortx,iir adkd to the sItippiii otltaittr (NO FREE LIQUIDS).

e. Disposal State Waste Code NO(S). ___________________________________________________________________ __________
RoI/,

1. Stream No.

LI .PCB ]3JLslii:5 Fut l,:cine,an,w Or Rec-1011,aritnL P

a. 0 PCB Bushin!s For hscitieratjon Or 0 PCB Bushin For Rcelaiti.irion

to, It Quncr Other

b. Qua;ilitv per 0 U c. N,jit-Ltitk (oittaiIICrS (Tpe Size) _____________________

d. PCB Cottcnrtioti ______________________ ppm C. l.t Any Biishiitg Dini'isioits Ex 01112 -J
(fl.. .?-)-—S9. I).r"t. )

Yo1e: ItsInfl!s are jVcn,_LtjLi,,,. Lakin! Bushings iIl be coritaitier ed/drahied of oib • aho, Sent Jed 3 he sitippi 2 CUitl

(NO FREE LIQUIDS).

L Disposal State Wsie Code No(s). ____________________________________________________________________________
t OnIr

g. Stream No. —___________________________

E. GENIR)tTOR CERTifICATION

I hereby certify and warrant that the inionnation supplied ott this lonit and on aiv altacluneitts or stippletneiits reprezcits a contplek
accurate identification and description b' the generator company 01 this \.as material, its cottSIiIltents, and its kJ,aVTI or stt3pccIeo hazs

Furthermore, I varrant (hat this material is not a !,a:ardtnts n'usIr under RCRA. nor is hs treatment or dbposal rc?ulated under ny E.
DOE progra s) other than TSCi.

f0(04eeI - /2-
St2Ji3Cttre Najite & Title (Printed or Typed) D3te

PCRJ6W,dRQ9,O3,96



TEXAS NATURAL RESOURCE
CONSERVATION COMMISSION

enerator's Name and Mailing Address
U.S.A.?. Base Convaralon Agency
6550 White Sett1e*nt Road
Port Worth, TX 76114

4. Genet'atocS Phone 817 731—8973

5. Transporter 1 Company Name

Tn—State Motor 'rransit CO. IMODO950 389
7. Transporter 2 Company Name

9. Designated Facility Name and Silo Address 10. US EPA ID Number

AptuS Inc.
P.O. Box 1329/Rwy. 169 North
Coffyvi11a, KS 67337 $ D 9 9 1 5 0 6 0 2

Mam4f..a4 PflF7T1
18. GENERATOR'S CER'flACAT)ON: I hereby declare that the cOntents 0? this censgnment are fully and accurately described above by proper sPrippog name and are

classified, packed. marked, and labeled, and are in all respects in proper condition to transport by highway accoidng to applicable ,nlematzonal and national
government regulations. including applicable stale regulations.
Ill am a large quantify generator, I certify that I have a program in place to reduce the viume and losiczty of waste genarated to the degree I hive determined to be
economically practicable arid that I have selected the practicable method of treatment, storage. or disposal currently available to me which minimizes the present and
future threat to human health and the environment: OR, if I arm a small quanirty generator. I have made a good laith elf 01 to minimize my waste generation and select

IF

the best waste management method that is available to me and that I can aflord.

Printed/Typed Name 1 Signature Month Day

, //IL t /v/ pJ2o)7
17. Transporter 1 Acknowledgement of Receipt of Materials Date

Printed/Typed Name , Sign ure

IY Ak41
18. Transporter 2 knoedgement of Receipt of Materials

Month Day Year

Dale

Facility ner or Operator: Certificition of receipt of hazardous

Printed/Typed Name

I",
I '.:;J ';li

P.O. Box 13087
AustIn, Texas 78711-3087
Please pr'nt or type. fFomm dlsigned br us. on Ilite (t2pdthl Typ.wllt,r.)

l(fl

p

UNIFORM HAZARDOUS [1. Generator's US EPA ID No.
- - Manifest 2. PaQO 1

WASTE_MANIFST_ XJ) 5:.,' 40 4 21rneN
omi .p9rovad. 0+48 No. 20500039. cipirIs O9i3O.4'

A

Information in 1h areas) .
is not r8quired by Federal law. J

6. US EPAID Number

Number,,

8. US EPA IC) Number

.9 a
C.•.M,i..r......,. '4O355:...

0
E
N
E

D.Trsportei3.Pttone4i74..3131
E. StatwTansporter's ID

11. US DOT Description (including Proper Shipping Name. Hazard Class, and ID

F...Transporte?s Pttono.:.
.G.State Fe :

hA.
NM Number)

a.

POLYCHLORIRATED 81PIYLS

c.

FadItyshone

p
A
T
0
Ft

No
12. Containers 13. 14 ' .•"f•"'t

Total Un,l
lype '-•" WI VOl - .Waste

d.

K
,i

J.

15. Special Handling Instructions and Additional Information Storage
Work Order *113893

911 '1

Dates SEB ATThCEMBNT

T
p
A
N
S
P
0

IL

(i'6 .171

19. Discrepancy Indication Space

Printed/Typed Name 1SinIure Month Day Yea!

I 1•1 I

IRCC 0311 (Rev 07/1394) WhIe . original Pink.TSO Facilily YlIow-Trn5pOilOi Omen Genme,r,lnr' lt copy

materials covered by this manifest except as noted in Item 19

0at
Signature Month Day Ycar
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NON-HAZARDOUS WASTE MANIFEST
1'AS Fr&77/ 3 GEERATOR

GENERATOR ______________________ _____________

ADDRESS: 9'5SO V#/iEmø., F £1

HIGHEST TPH:__J HIGHEST BTEX: '144— CONTAINS METALS: YES NO_____

oUANTIrY:__54/
TYPE OF CONTAINER: TRUCK_ CARTON ___________

CERTIFICA11ON: I HEREBY CERTIFY THAT THE ABOVE NAMED MATERIAL (1) DOES NOT CONTAIN FREE LIQUID AS
DEFINED BY 40 CFR 260.10 OR ANY APPUCABLE STATE LAW; (2) IS NOT A HAZARDOUS WASTE AS DEFINED BY 40 CFR
261 OR ANY APPUCA8LE STATE LAW; (3) HAS BEEN PROPERLY DESCRIBED, CLASSIFIED AND PACKAGED; AND (4) IS
IN PROPER CONDITION FOR TRANSPORTATION ACCORDING TO APPLICABLE FEDERAL STATE, AND LOCAL
REGULATIONS

aLQ
SIGNATURE

DRIVERS NAME:..2 rfj4 d -
(pqjNT

_______ VEHICLE UCENSENO: S
CERT1flCA11ON: I HEREBY CER11FY THAT THE ABOVE NAMED MATERIAL WAS PICKED UP AT THE GENERATOR SITE
LISTED ABOVE.

7Q (2/ //'3ô —

IOA I TUE OF OELJVER)

U SI' Unilled Services of iexas Inc.

2*10 G!eenbria! Drive, Southiake, Texas 76092
(817) 481-9510; FAX: (817) 488-1729

Manliest

Disposal Center Acceptance

SITE NAME: ________
ADDRESS: .S-p,ir 34/

PHONE NO:_L f973x /9 PHONE

WASTE CODE: 47A — —
DESCRIPTIONOFWASTE:_1t?- I _____________

UNIT: NUMBER OF CONTAINERS:________________

BAG_ OTHER5,J ci.S

&4AX , /ZL
GENERATOR F AGENT NAME (PRrrrtc)

TRANSPORTER:

TRANSPORTER

__________________ PHONENO: (11?) 7::g/—/()

ADDRESS:

DA E HIPPED

(ORflFER's SIGNA1URE)

IT IS FURTHER CERTIFIED THAT THE ABOVE NAMED MATERIAL WAS DELIVERED TO THE RECYCUNG/DISPOSAL FACIUTY

(DAIx / 1UE OF LOAOIO)

FACIUrt' NAME:
r

OESflNATO N

PHONE NO:c7 -
ADDRESS:

CERTIFICATION I HEREBY CERTIFY THAT THE ABOVE NAMED MATERIAL WAS ACCEPTED BY THIS FACILITY FOP
RECYCLING/DISPOSAL AS APPROPRIATE. AND TO THE BEST OF MY KNOWLEDGE, THE ABOVE INFORMATION IS
CORRECT AND ACCURATE

jAUTHORrZED VACJtJTY REPRESENTATIVE) (DATE OF RECEiPT)
l2



Sn

4a

APPENTflX F

CHRONOLOGY OF EYLNTS

-t

fl USIOP asCLo D flit WQaaTo.Unified Serflces or Texas, Inc.
E- J

to nte AtnArTo. cii nc TITLE PA41
0V0 DATA CCWTASCD HIA Di



1,..

STRUCTURE DEMOLITION AND DiSPOSAL OF TRANSFORMERS
CHRONOLOGY OF EVENTS

.2

April 30. 1997

UST submitted proposals 5397-013 and 5997-004 in response to the request from Jacobs Engineering Group.
Inc. (JEG) to perform demolition work and dispose of tran.sformers with PCB oil at NAS Fort Worth JRB, Carswdll
Field, Fort Worth, Texas.

May 2. 1991

Conducted site visit to determine work plan.

May 6. 1997

Began demolition of building and concrete pad Uncovered unidentifiable cable. Debris was removed from
the site.

May 7. 1997

Transported20 transformers to Nix Electric for recycling. Collected concrete samples for pesticide analysis.
Finished demolition and continued to remove trash from site.

May 8. 1997

Loaded trash and dirt. Moved and leveled top soil.

May 13. 1997

Hauled off three (3) loads of concrete. Compacted soil around two (2) areas of site.

May 14. 1997

Re-buried unknowa cable discovered during slab removal. Removed buckfill (clay) from slab area, replaced
and compacted to grade.

May 20. 1997

Loaded three (3) transformers, >50 ppm PCB, for disposal at Rollins Environmental, Inc.

fld *1 O aCLOMI O 7) PVO2.V2
A2O DATA C7AIID IktU *JIC7Un?fled SrvIc.3 c . Inc. E.2 TO T) W1CTI * 1)11 1711.1 PA4J
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UNIFIED SERVICES OF TEXAS, INCORPORATED
CORPORATE MEMORANDUM

DATE: April 11, 1997

TO: Kathleen R. Bind!, Subcontract Manager

FROM: Clarence D. "Dan" Hill, President

SUBJECT: RFP 05-G479-O0-R-974002; Confirmation of Attendance at Site Walk

1. As requested by the subject RFP dated 09 April 1997, UST will have one or more representatives
in attendance at the site walk scheduled for 10:00am April 17, 1997. If the site walk will originate
from a location other than the AFBCA offices, please advise me soonest of the point of departure. The
name and telephone number of the AFBCA and/or JEG representative that will conduct the site walk
would be greatly appreciated.

2. Thank you for the opportunity to participate in this procurement.

2fl0 CREENRRIAR cRIVr.. SOUTHLAKE. T 76092 (817 4i-95H
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UNIFIED SERVICES OF TEXAS, INCORPOEATED
CORPORATE MEMORANDUM

DATE: May 5, 1997

TO: Ernest Gonzales
NIX Electric Company, dba

— Transformer
yePair

Service

FROM: Dan Hill ZL

SUBJECT: Transport, Evaluate for Repair/Recycling & Disposal of Nineteen (19) Transformers

1. Please find enclosed copies of the two (2) separate PCB analyses performed on a total of twenty-
three (23) transformers located at the Power Facility Storage Area, NASFort Worth JRB, Texas. The
analyses indicate that transformers number 10, "G" and "H" are above 50ppm and therefore will not
be included in the shipment destined for your facility.

You are requested to be at the main gate, off highway 183 (White Settlement Road) at 9:00am
—Wednesday, May 7, 1997. A UST representative will meet you there to escort you onto the base and

off again. A crane will be available to load your trailer.

3. Please advise me of the make, model and license number of your vehicle and trailer that will pick
up the transformers. If known please include the drivers, name and Texas license number.

4. As discussed earlier today, the transformers will be transported off the base under liST manifest.

5. Should you have questions, please contact me at (817) 481-9510; facsimile (817) 488-1729.

2110 GREENBRIAP DRIVE. SOUTHLAXE, TX 76092 17) 8-95i0
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EXECUTIVE SUMMARY

A basewide background study was conducted at the Naval Air Station Fort Worth Joint

Reserve Base, Carswell Field, Texas (referred to as NAS Fort Worth) to establish

background concentrations of inorganic constituents in various site media. Background

concentrations were determined for 24 inorganic constituents in each of the following

background populations:

• surface soil;

• subsurface soil;

• groundwater sampled via a low-volume sampling technique (to approximate filtered
samples);

—
. groundwater sampled with a bailer (unfiltered samples);

• surface water; and

• sediment in the surface water drainages.

A total of 30 surface soil, 30 subsurface soil, 12 groundwater samples (one low-volume

sample and one bailer sample per well), 8 surface water, and 8 stream sediment samples

— were collected to characterize these media for background concentrations.

—
The Tolerance Interval (TI) method (U.S. Environmental Protection Agency [EPA] 1989,

1992) was used to estimate upper tolerance limits (UTLs) of the distribution of each

— constituent in the background data population. Table ES-I presents the results of the

NAS Fort Worth Background Study. The UTL9595 listed in the table is the value that we

can say, with 95 percent confidence, will exceed 95 percent of the background data. Any

site value greater than the UTL has only a 5 percent probability of being drawn from the

background data population, and thus may indicate the presence of site-related

contamination.

l\CAR5WELL\O5G419OOWP\BkGRND\EXECSUM oc ES-I Ryckd



1.0 INTRODUCTION
S

This report describes field activities, summarizes analytical results, and presents

background concentrations calculated for the basewide background study at the Naval

Air Station (NAS) Fort Worth Joint Reserve Base (JRB), Carswell Field, Texas

(referred to as NAS Fort Worth). Jacobs Engineering Group Inc. (Jacobs) completed

this work under Contract F41624-94-D-8046, Delivery Order 0021, issued by the Air

Force Center for Environmental Excellence. The project consisted of sampling soil,

groundwater, surface water, and sediment, and calculating background concentrations

for select metals in each of these media.

This report is organized into six sections. Section 1.0 introduces the basewide
—

background study, the history of NAS Fort Worth, the physical setting of the station,

project objectives, the general approach, and the rationale for the selection of

sampling locations and the analytical suites. Section 2.0 describes the field sampling

activities. Section 3.0 provides an overview of data quality. Section 4.0 presents the

data analysis and statistical calculations of background concentrations for each of the

media sampled. Section 5.0 sunirnarizes the conclusions of this study. Section 6.0 is

the list of references used to prepare this report. In addition to the six sections. this

report includes the following seven appendices:

• Appendix A - Preliminary Analytical Results

• Appendix B - Chain of Custody Records

• Appendix C - Soil Probe Boring Logs

• Appendix D - Monitoring Well Boring Logs, Constmction Details, Groundwater
Sampling Data Sheets, and Development Records

• Appendix E - Surface Water Data Sheets

• Appendix F - Statistical Calculations Support Tables

• Appendix G - Photographs

Draft

J:\CARSWELL\O5G19OOWPBKGRND\SEClD0C /30/97 1-1 Recycled
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Fort Worth. Most of the land surrounding NAS Fort Worth is zoned for residential

use, but also includes areas zoned for recreational, commercial, and industrial uses.

1.2.2 Geology

The following sections discuss the regional geology for NAS Fort Worth.

1.2.2.1 Regional Geology

The geology of west-cential Tarrant County consists of Early Cretaceous marine

sedimentary rocks underlain by undifferentiated Paleozoic rocks. Unconsolidated

thin alluvial deposits of the Quatemary period overlie bedrock along major stream

and river valleys.

Sediments were deposited in the area during most of the Paleozoic era. Late in the

Paleozoic era the area was uplifted, and extensive erosion during the Jurassic period

produced a surface upon which early Cretaceous marine sediments were deposited as

part of an oscillating shoreline. These marine sediments now exist as a southeast-

— thickening wedge extending into the East Texas basin. From the late Cretaceous

period through the Tertiary period, the sea withdrew toward the Gulf of Mexico, and

the land surface was eroded and shaped by streams. During the Quaternary period,

the streams deposited alluvial sediments. The older sediments are represented by

terrace deposits cut by the alluvial valleys of present streams.

Major structural features in the vicinity of Tarrant County include the Mexia-Talco

fault system about 80 miles to the east, the leading edge of the Ouachita overthrust
— about 30 miles to the east, and the south end of the axis of the Fort Worth basin,

located just to the east of the site.

The generalized regional stratigraphic units in the vicinity of Tarrant County are

presented in Table 1-1. The units are briefly described in the following paragraphs.

Drift
i:\CARSWELL\O5G479OO\WJ'BKGRND\SECJ.DOC irgi 1-5 Recycled



I

300 feet in thickness, is a fossiliferous limestone and shell coquinite, and consists of

interbedded brown sandy clay, thinly bedded fossiliferous clay, fissile clay, and iron-

stained limestone (Leggat 1957).

Rocks of the Trinity Group, consisting of the Paluxy, Glen Rose, and Twin

Mountains Formations, underlie NAS Fort Worth. The Paluxy Formation consists of

sandstone and siltstone interbedded with sandy to silty, calcareous, waxy clay, and

shale (Nordstrom 1982). The sandstone is composed of fine- to coarse-grained, well-

sorted, poorly consolidated, and cross-bedded white quartz. The thickness of the

Paluxy Formation in Tarrant County is approximately 140 to 190 feet (Leggat 1957).

Underlying the Paluxy Formation is the Glen Rose Formation consisting of

sandstone, claystone, limestone, and anhydrite. In the vicinity of the Lake Worth, the

Glen Rose Formation is approximately 250 feet thick.

Underlying the Glen Rose Formation is the Twin Mountains Formation. The Twin

Mountains Formation grades upward from a chert and quartz conglomerate to a fine-

to coarse-grained sandstone interbedded with shale and clay, and is approximately

250 feet thick in the vicinity of Lake Worth. Undifferentiated Paleozoic deposits

underlie the Twin Mountains Formation and consist of shales, sandstones, and

—
limestones 6,000 to 7,000 feet thick.

1.2.2.2 Geology of NAS Fort Worth
—

The geologic units of concern at NAS Fort Worth include, in stratigraphic order, the

following:

• fill materials;

• alluvium;
• terrace deposits;

• Goodland Limestone;
• Walnut Formation; and

• Paluxy Formation.

Draft
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the southeast under the flight line. A cross section presented in the Summary of

Interim Remedial Investigation (Hargis + Associates 1989a) indicates that this

channel has cut down through nearly the entire thickness of the Walnut Formation.

Coarse sand and grave] deposits occur immediately above bedrock in severa] areas at

NAS Fort Worth. The greatest thickness of these coarse deposits is in the

paleochannels where the gravels were deposited as channel lag on the scoured

bedrock surface. Basal sand and gravel in the paleochannel in the Plant 4 East

Parking Lot area reaches a thickness of at least 15 feet (Hargis + Associates I 989a).

Basal sand and gravel in the southeastward extension of this paleochannel under the

runways at NAS Fort Worth range up to at least 35 feet thick. Sand and gravel

greater than 20 feet thick also occur in an area that trends eastward approximately

aligned with White Settlement Road. These deposits probably coincide with the

location of a former channel of what is now Farmers Branch (Radian 1990).

Goodland Limestone. The Goodland Limestone is present in the subsurface

throughout Plant 4 and NAS Fort Worth, except (1) where erosion has removed it in

the northwest part of Plant 4, (2) in the northern portion of NAS Fort Worth, and (3)

in deeply eroded meander bends cut by former courses of the West Fork of the Trinity

River beneath both Plant 4 and NAS Fort Worth. The top of the formation is highly

weathered in places because it was exposed for a long period before overlying

alluvium was deposited. The thickness of the formation on the Site is variable,

depending on the amount of erosion that has occurred. The thickest Goodland

Limestone encountered near the site (just west of Plant 4 at well EPA-4) is 47 feet.

The Goodland Limestone Consists of chalky white, fossiliferous, dense, thinly to

massively bedded limestone interbedded with gray to yellow-brown stiff clay and

marl. Extensive jointing is common in weathered portions of the formation; however,

core samples from the Goodland Limestone indicate that joints are rare when

Oralt
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embayment. The top of the underlying Glen Rose Formation is defined as the first

occurrence of a limestone unit.

Sandstones in the Paluxy Formation are porous, fine- to very fine-grained, and

composed of moderately to well sorted, subangular to subrounded white quartz sand.

The sandstones are poorly cemented (friable) to slightly indurated with sparry calcite

cement (Caughey 1977). Traces of pyrite, iron oxides (limonite concretions), and

glauconite occur in the sandstone, and these can be locally abundant. Thinner

sandstone beds may contain pyrite nodules, traces of lignite, silicified wood, and

carbonized plant fragments. Low-angle cross-bedding has been observed in cores

— from the Paluxy Formation and in outcrops along the Lake Worth shoreline northwest

of Plant 4 where horizontal, fossiliferous limestone beds of the Walnut Formation

truncate cross-bedded yellow-brown sandstone of the upper Paluxy Formation.

Bedding in the gray to green-gray or olive-green shales (mudrocks) and silty

claystones of the Paluxy Formation may be horizontally laminated, massive, or

burrowed (churned or bioturbated). The mudstones commonly contain carbonized

plant fragments and thin beds of lignite.

The thicknesses of individual sandstone and shaley units in the Paluxy Formation

vary across the site. In the upper part of the Paluxy Formation, differences in the

individual sandy and clayey units can be subtle (i.e., silty claystone compared with

very fine-grained sandstone), and fades changes occur across the site (claystone may

grade into very fine-grained sandstone).

1.2.3 Hydrogeology

The hydrogeology in the vicinity of NAS Fort Worth consists of three main units:

I. a shallow (or water table) aquifer within the fill, alluvium, and weathered
Goodland Limestone;

2. an aquitard composed of competent bedrock of the Goodland Limestone and
Walnut Formation; and
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Additional recharge also occurs as leakage from water-supply lines, fire-fighting pipe

systems, cooling-water systems, sanitary sewers, and storm sewers.

Discharge from the shallow aquifer occurs primarily as seeps to Meandering Road

Creek, baseflow to Farmers Branch, and discharge to the West Fork of the Trinity

River. Discharge from the shallow groundwater also occurs as vertical leakage into

the Paluxy Aquifer. Most of the vertical leakage occurs in the paleochannels where

considerable portions of the Goodland Limestone and Walnut Formation are absent.

Slug tests completed during the Plant 4 Remedial Investigation (RI) Preliminary

Assessment (PA)/Site Investigation (SI) to obtain estimates of hydraulic conductivity

in easterly flowing upper zone groundwater, averaged 0.5 x I 0' centimeters per

second (cm/sec). These slug tests were completed on 13 wells, some of which were

screened in the weathered portions of the Goodland Limestone (Rust Geotech 1995).

Hydraulic conductivities determined from slug tests ranged from 4.1 x I 0 cm/sec to

7.98 x lO cm/sec, while pump tests conducted in groundwater monitoring wells

LFO4-02 and LFO4-03 averaged 2.8 x 10' cm/sec (Radian 1991). This value is

within the typical range for clean sand and gravel deposits (U.S. Geological

Survey 1989).

Goodland Limestone and Walnut Formation Aguitard. These two formations form an

aquitard that resiricts the vertical flow of groundwater between the shallow aquifer system

and the Paluxy Aquifer. The entire section of Walnut Formation and at least a portion of

the Goodland Limestone are present throughout most of NAS Fort Worth and the Plant 4

area. In the vicinity of NAS Fort Worth and Plant 4, the maximum thickness of the

aquitard is approximately 30 feet, but is considerably thinner or absent in areas where

— paleochannels have incised into the Goodland Limestone and Walnut Formation. In

highly incised areas, such as the window area, there is a potential for groundwater flow

into the Paluxy Formation.
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siltstonelclaystone units cannot be correlated over large distances because of the variable

distribution of the units and the uncertainty associated with the lithologic logs prepared on

the basis of drill cuttings. Because of these observations, the Paluxy Aquifer is regarded

as a single unconfined to semiconfined flow system consisting of a largely sandstone

matrix with abundant layers of interbedded shale, siltstone, and claystone.

Recharge to the Paluxy Aquifer occurs largely as infiltration of precipitation falling on the

outcrop in Wise, Parker, Hood, and Tarrant Counties. Recharge also occurs as infiltration

from Lake Worth and Eagle Mountain Lake, both of which lie at least partially within the

boundary of the outcmp. Additional minor amounts of recharge also occur as infiltration

from stseaxns that cross the outcrop. In the immediate vicinity of Plant 4, it is evident that

small amounts of recharge are also derived from leakage of upper-zone Terrace Alluvium

groundwater through the window area (where the Walnut Formation has been severely

eroded) arid leakage of surface water through the lower reaches of Meandering Road

Creek. In both of these areas, most if not all of the Walnut Formation has been eroded

reducing the capacity of this aquitard to impede the vertically downward flow of upper-

zone groundwater and surface water.

1.2.4 Surface Water

The primary surface-water features in the vicinity of NAS Fort Worth include Lake

Worth, Farmers Branch, and the West Fork of the Trinity River. Lake Worth is

located along the northern boundary of the site, Farmers Branch flows eastward near

the southern end of the site discharging into the West Fork of the Trinity River, and

the West Fork of the Trinity River flows southeasterly from Lake Worth and borders

the site on the east. Lake Worth was created by damming the West Fork of the

Trinity River. Portions of NAS Fort Worth fall within the 100-year floodplain.

These areas occur along portions of the West Fork of the Trinity River, Lake Worth,

Farmers Branch, and Kings Branch.
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1.2.6.1 Flora and Fauna
a

Because of the urban environmental setting, few natural terrestrial and aquatic

communities exist at NAS Fort Worth. The richest ecological community in the

immediate area exists in the riparian corridor along Meandering Road Creek, west of

Plant 4. At NAS Fort Worth, limited terrestrial and aquatic communities exist along

the shores of Lake Worth, the West Fork of the Trinity River, Kings Branch and

Farmers Branch.

Aquatic species observed in the West Fork of the Trinity include catfish, sunfish, and

numerous varieties of bass. Common birds observed in the area include herons,

kestrels, kingfishers, seagulls, mourning doves, meadowlarks, grackles, and starlings.

1.2.6.2 Threatened and Endangered Species

The U.S. Fish and Wildlife Service (FWS) and the Texas Department of Parks and

Wildlife (TDPW) have identified 12 bird, two reptile, and one sensitive plant species
— that are threatened and endangered species potentially occurring in Tarrant County.

The two federal-listed candidate reptile species that could also inhabit Tarrant County

are the Texas homed lizard, which lives on grassy hillsides, and the Texas garter

snake, which inhabits prairie seeps and wet grassy swales.

However, no state- or federal-listed threatened or endangered species are known to

live on NAS Fort Worth property. The closest sensitive habitat to the sites is the great

-
- blue heron rookeries to the north of NAS Fort Worth, across Lake Worth.

1.2.7 CulturallArchaeological Resources

One historical structure listed in the National Register of Historic Places (NRHP)

— exists within the boundaries of NAS Fort Worth. No significant archaeological or

prehistoric sites have been identified within the boundary of NAS Fort Worth.

Fossils are present in outcrops at NAS Fort Worth, but have not been identified as a

significant paleontological resource.
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gray in color. This soil type is the predominant surface soil at NAS Fort Worth, and

has been observed up to depths of 4 feet below ground surface. However, in some

locations this soil type is not found on the surface because of erosional effects and

Construction activities.

Subsurface soils, Horizon B, are defined as the second encountered soil type below

the organically rich surface soil. The subsurface soil is a sandy clay with varying

amounts of fine subrounded limestone clasts, reddish brown to strong brown. The

thickness of this unit has been found to be from 5 to 15 feet across the base. Local

differences in depositional environments provide for a wide variety of soil types at the

base. However, Horizon B is found to be predominant from below Horizon A to

within proximity of the groundwater capillary fringe in general. Sandy soils which

tend to be saturated, are found below the reddish brown to brown sandy clays. The

section of unsaturated sandy soils from the bottom of the Horizon B and the

groundwater is generally thin and subject to saturation; therefore, it was not included

in the background evaluation.

The Terrace Alluvium aquifer is found below the clay soils in coarser-grained sands

and gravels at various depths ranging from a few feet to 37 feet below the ground

surface. The depth to groundwater at the base is controlled by the depth of bedrock.

The Terrace Alluvium is included in the background evaluation because of the

widespread occurrence of Terrace Alluvium groundwater at NAS Fort Worth and the

potential for environmental impacts to the groundwater.

The Fanner Branch Creek surface water and sediments were selected for background

evaluation because the Farmers Branch is the only consistent upstream source flowing

onto the base. Quarterly groundwater monitoring for the Air Force Plant 4 facility

has shown that volatile organic compounds (VOCs) and semivolatile organic

compounds (SVOCs) are present in the Farmers Branch at the base indicating the

potential for environmental impact.
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1.4.3 Background Study

The analytical results were used to calculate background concentrations for

24 inorganic constituents in each of six background populations. A total of 30 surface

soil, 30 subsurface soil, 12 groundwater samples (one low-volume sample and one

bailer sample per well), eight surface water, and eight stream sediment samples were

collected to characterize these media for background concentrations. The Tolerance

Interval (TI) method (U.S. Environmental Protection Agency [EPA] 1989, 1992) was

used to estimate background concentrations in site media. The TI method is used to

estimate the concentration of a given constituent in a given medium and is expressed

as an appropriate upper tolerance limit (UTL) of the distribution of the constituent in

the background data population.

Section 4.0 discusses the process by which the UTLs were developed and reports the

results for each inorganic analyte by media.

—
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4.0 BACKGROUND CHARACTERIZATION

To assess whether site activities at NAS Fort Worth have affected the concentrations

of inorganic constituents in site groundwater, surface water, sediment, and soils, it is

necessary to compare the concentrations inorganic constituents in site media with

their concentrations in background samples. The TI method was used to estimate

reasonable background concentrations. According to the TI method (EPA 1989,

1992), the concentration of a given constituent in a given media is expressed as an

appropriate UTL of the distribution of the constituent in the background data

population. A TJTL is generally expressed in terms of confidence and coverage

levels, so that it can be said with a specified level of confidence that the 'UTL

indicates the concentration of the constituent below which a specified proportion of

the background data distribution will occur. Thus, a UTL with 95 percent confidence

and 95 percent coverage (UTL) is the value that we can say, with 95 percent

confidence, will exceed 95 percent of the background data. Any site value greater

than the UTL has only a 5 percent probability of being drawn from the background

data population, and thus may indicate the presence of site-related constituents.

UTLs (and other statistical properties) were determined for a total of 24 inorganic

constituents in each of six background populations. The populations consisted of

surface and subsurface soil; groundwater sampled via a low-stress technique (to

approximate filtered samples), groundwater sampled with a bailer (unfiltered

samples), surface water, arid sediment within the surface water drainages.

A total of 30 surface soil, 30 subsurface soil, 12 groundwater samples (one low-stress

and one bailer sample per well), 8 surface water, and 8 stream sediment samples were

collected to characterize these media for background concentrations.
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FIGURE 4-1
Naval Air Station Fort Worth Background Study

Flowchart of Data Analyses

Produce Probability
Plots to Assess

Normality

NOTES.

DL Detection level
k = Tolerance factor
n Number ofsamples
ND = Nondetect

PND = Percent of nondetocts
UTL Upper Tolerance Level (raw)

UTL Upper Tolerance Level (log)
s = Standard deation {Xi)
S, = Standard deviation (VI)

V = Log-transformed data

= Mean (YJ

Raw data

Mean {XJ

:: lF:: i::j :lL. tI

Yes

Yes
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4.2.2 Normality/
The calculation of statistical parameters, and in particular the UTL, is affected

*
significantly by the population distribution of the data set. Both formal and graphical

statistical tests have been applied to assess normality. The general process is outlined

in Figure 4-1.

To assess the population distribution of the data sets, each set was first addressed

using a formal test for normality. Probability plots of the raw and Jog-transformed

data were generated for some analytes to provide a graphical indication of whether the

data distribution was normal or lognormal.
—

For the calculated statistical test of normality, it was first assumed that the data were

lognormally distributed (EPA 1989, 1992). This assumption is based on the

observation that environmental data are commonly distributed lognormally (i.e.,

logarithms of the observed data are distributed normally). This may be because

environmental data are bounded by zero (i.e., negative constituent concentrations are

not possible), so the data sets are often skewed to the right, which is characteristic of a

lognormal distribution. Consequently, logarithms of the data were calculated before

the tests for normality were performed.

Let x represent the raw data, and let y, = ln(x1), where in is the natural or Naperian

logarithm. Let n be the statistical sample size (i.e., the number of data in the data set).

If n . 50, then normality of the distribution of y, was tested by the Shapiro-Wilk test

(EPA 1989, 1992). If n 50, then the alternate Shapiro-Francia test was applied

(EPA 1992). In each case for the NAS Forth Worth AFB background groundwater

data sets, the statistical sample size n was less than 50, and the Shapiro-Wilk test of

normality was applied.
—
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• mean;

• standard deviation;

• UTL;and
• potential outlier statistic.

The calculation of these various parameters depends in part on whether the data set

has been judged to be normally or lognornially distributed.

The frequency of detection is a simple ratio of the number of values greater than the

MDL to the total number of samples in the data set. The range of the background

data set for a given constituent is reported as the minimum and maximum observed

values in the data set. These values do not depend on the shape of the distribution.

0
The mean x was calculated as the arithmetic mean of the data set

= (E, x)! n.

The standard deviation s was calculated as the sample standard deviation of the data

set

s {[n1x12—(E1x,)2}/[n(n— l)}}.

The UTL95,95 was calculated as

UTL9595 = x + ks.

where k is the tolerance factor for a one-sided normal (or lognormal) tolerance

interval with a minimum of 95 percent coverage, a 95 percent probability, and n

background observations.

For distributions that were determined to be lognormal rather than normal, the UTL

was calculated in the same fashion except that x was replaced by (the mean of the

Draft
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acceptable ... If the Censored Probability Plot has significant bends and

curves ..., one might consider Aitchison's procedure instead.

To test the assumptions of Aitchison's method, a Detects-Only

Probability Plot may be constructed. [N]ondetects are completely

ignored and a standard Probability Plot is constructed using only the

detected measurements Thus, ... Normal quantiles are computed only

for the ordered detected values If the Detects-Only Probability Plot is

reasonably linear, then the assumptions underlying Aitchison's

adjustment (i.e., that "nondetects" represent zero concentrations ...) are

probably reasonable.

Cohen's Adjjstment. If it was determined that Cohen's adjustment was appropriate,

the sample mean Xd and sample variance Sd2 for only the data greater than the

detection limit were first calculated. Then two parameters h and y were computed as

h = (n - 1)/n

and

Xd .-MDL)2

where / is the number of observations greater than the detection level, and MDL is the

method detection limit. Based on the values of h and y, a value X was determined

from a table in Appendix B of EPA (1989), and corrected values of the mean x and

standard deviation s were calculated by

—
x xd-?.(xd-MDL)

and

5[Sd2+ X( xa-MDL)2J.

\1
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with the datum (such as a transcription error or failure to account for dilution) was

any change made to the data set. The test for outliers merely identified those data that

might be outliers and for which additional data review was warranted.

4.3 BACKGROUND CONCENTRATIONS

Results of the background study, including percent of samples below the detection

limit, number of detects, minimum, maximum, mean, standard deviation, UTL, and

outlier identification, are listed in Tables 4-I through 4-6. Additionally, the tables

identify the results of the Shapiro-Wilk test for normality, indicating the sample-size

dependent critical value (W(crit)) and the calculated test result for the log-transformed

(W(Iog)), and untransformed (W(raw)) data. The following sections briefly explain the

process by which background values were calculated for each media based on the

Figure 4-1 flowchart for each analyte.

4.3.1 Soils

The Horizon A and Horizon B soils were evaluated separately.

4.3.1.1 Horizon A Soils

The following paragraphs briefly describe the process used to calculate each UTL.

The analytes are grouped according to how the UTL was derived, based on the

frequency of detection and the distribution of the data.

Calcium. Chromium. Cobalt, and Potassium. Calcium, chromium, cobalt, and

potassium were detected in 30 of 30 samples. Based on the Shapiro-Wilk test, the

null hypothesis of normality was accepted for the log-transformed data for each

analyte (Table 4-I). The mean and standard deviation listed in Table 4-I are for the

—
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the UTL was calculated as exp(UTLy). No outliers were identified based on the

formal test of the log-transformed data.

Antimony. Mercury. and Molybdenum. Antimony, mercury, and molybdenum were

not detected in a large percentage of samples. Antimony and molybdenum were not

detected in 80 percent of the samples, and mercury was not detected in 93.3 percent of

samples. For these three analytes the minimum value is a nondetect at the lowest

detection limit and the maximum value is the maximum detected value. Mean and

standard deviation were not calculated because data were insufficient. The UTL was

established as the highest detected value. No test for outliers was performed because

of the high number of nondetects.

Beryllium Nickel. and Silver. Beryllium and nickel were detected in 30 of 30

samples, and silver was detected in 29 of 30 samples. Based on the Shapiro-Wilk

test, the null hypothesis of normality was rejected for both the log-transformed and

the raw data (Table 4-1). The mean and standard deviation listed in Table 4-1 are for

the raw data. The UTL was established as the highest detected value. No outliers

were identified based on the formal test of the log-transformed data.

Barium. Sodium, and Zinc. Barium and zinc were detected in 30 of 30 samples, and

sodium was detected in 29 of 30 samples. Based on the Shapiro-Wilk test, the null

hypothesis of normality was rejected for both the log-transformed and the raw data

(Table 4-I). The mean and standard deviation listed in Table 4-1 are for the raw data.

The UTL, which would normally be established as the highest detected value in this

case, was found to be a potential outlier. The second highest value was therefore

established as the UTL.

Selenium. Selenium was detected in 18 of 30 samples, so the frequency of nondetects

was 40 percent. Based on the Shapiro-Wilk test, the null hypothesis of normality was

rejected for both the log-transformed and the raw data (Table 4-I). The mean and

standard deviation listed in Table 4-1 are for the raw data. Review of the data
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Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were

not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

reccnninended for antimony, barium, beryllium, lead, manganese, molybdenum,

nickel, silver, sodium, thallium, and zinc.

4.3.1.2 Horizon B Soils

Aluminum. Arsenic. Beryllium. Chromium. Iron. Nickel, arid Vanadium. Aluminum,

arsenic, beryllium, chromium, iron, nickel, and vanadium were detected in 30 of 30
—

samples. Based on the Shapiro-Wilk test, the null hypothesis of normality was

accepted for the log-transformed data for all seven analytes (Table 4-2). The mean

arid standard deviation listed in Table 4-2 are for the raw data. Because the null

hypothesis of log-normality was accepted, a UTLy based on the mean and standard
—

deviation of the log-transformed data was calculated, and the UTL was calculated as

exp(UTLy). No outliers were identified based on the formal test of the log-

transformed data.

Barium. CoDper. Manganese, Potassium, and Zinc. Barium, copper, manganese,

potassium, and zinc were detected in 30 of 30 samples. Based on the Shapiro-Wilk

test, the null hypothesis of normality was rejected for the log-transformed data but

accepted for the raw data for these analytes (Table 4-2). The mean, standard

deviation, and UTL listed in Table 4-2 are for the raw data. No outliers were

identified based on the formal test of the log-transformed data.

Calcium. Calcium was detected in 30 of 30 samples. Based on the Shapiro-Wilk test,

the null hypothesis of normality was rejected for both the log-transformed and raw
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were not calculated for these analytes. As outlined in the flowchart (Figure 4-I). the

UTL for analytes with greater than 90 percent nondetects is defined as the highest

ranked value, or in this case nondetects at a given detection limit. Because none of

these analytes were detected, no test for outliers was performed.

Cadmium and Silver. Cadmium and silver were detected in 20 of 30 samples for a

frequency of nondetection of 33 percent. Based on the Shapiro-Wilk test, the null

hypothesis of normality was rejected for both the log-transformed and the raw data

(Table 4-2). The mean and standard deviation listed in Table 4-2 are for the raw data.

Review of the data suggested that either the raw data or log-transformed data might

— be reasonably normal under Cohen's assumption that nondetects represent the

presence of these analytes at levels too small to be quantified by the laboratory.

Consequently, the censored and detects-only probability plots were prepared for both

the raw data and log-transformed data. The most linear of the probability plots for

both analytes was the censored data plot for log-transformed data. Therefore,

Cohen's adjustment was applied to the log-transformed data.

Based on Cohen's adjustment, estimates were calculated for the mean, y, and

standard deviation, sy, of the log-transformed data. The UTLy was then calculated

from these values, and the UTL was calculated as UTL = exp(UTLy).

Because Cohen's adjustment was applied to the log-transformed data, estimates of the
—

mean and standard deviation of the log-transformed data were obtained by the Gilbert

(1987) method described in Section 4.3.1.1 above.

Based on the formal test for outliers using the mean and standard deviation from the

Cohen adjustment for log-transformed data, the highest cadmium concentration was

identified as a potential outlier.

Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were

Drift
I CARSWLL'5G479OOW?'EKGRND'sEC4 DOC t3Oi91 4-23 Rccyckd



Antimony. Arsenic. Cadmium. Cobalt. Lead. Mercury. Molybdenum, and Thallium.

Antimony, arsenic, cadmium, cobalt, lead, mercury, molybdenum, and thallium were

not detected in any of the background samples. Therefore, the minimum and

maximum values in Table 4-3 are reported as less than the minimum and maximum

detection limits, respectively. Additionally, the minimum and maximum values are

the same because all of the detection limits for each analyte were the same. Mean and

standard deviations were not calculated for these analytes. As outlined in the

flowchart (Figure 4-1), the UTL for analytes with greater than 5(1 percent nondetects

is defined as the highest ranked value, or in this case, nondetects at a given detection

limit.

Beryllium. Chromium. Capper. Nickel, and Silver. Beryllium, chromium, copper,
— and silver were each detected in one of 12 samples, while nickel was detected in three

of 12 samples. For these five analytes the minimum value is a nondetect at the lowest

detection limit and the maximum value is the highest detected value. Mean and

standard deviation were not calculated because data were insufficient. The UTL was

established as the highest detected value. No test for outliers was performed because

of the high number of nondetects.
—

Aluminum. Potassium. Selenjuni. and Zinc. Aluminum and selenium were detected

in nine of 12 samples, and potassium and zinc were detected in eight of 12 and seven

of II samples, respectively. One of the zinc results was rejected during the data-

validation process. Review of the data suggested that either the raw data or log-

transformed data might be reasonably normal under Cohen's assumption that

nondetects represent the presence of these analytes at levels too small to be quantified

by the laboratory. Consequently, the censored and detects-only probability plots were

prepared for both the raw data and log-transformed data. The most linear of the

probability plots was the censored data plot for log-transformed data. Therefore,

Cohen's adjustment was applied to these data.
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not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparanietric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for magnesium, manganese, and nickel.

4.3.2.2 Total Metals in Groundwater

Aluminum. Barium. Calcium. Iron. Magnesium. Manganese. Nickel. and Sodium.

Aluminum, barium, calcium, iron, magnesium, manganese, nickel, and sodium were

detected in 12 of 12 samples. Based on the Shapiro-Wilk test, the null hypothesis of
—

normality was accepted for the log-transformed data for all analytes (Table 4-4). The

mean and standard deviation listed in Table 4-4 are for the raw data. Because the null

hypothesis of log-normality was accepted, a UTLy was calculated using the mean and

standard deviation of the log-transformed data, and the UTL was calculated as

exp(UTLy). No outliers were identified by the formal test of the log-transformed

data.

Selenium. Vanadium, and Zinc. Selenium was detected in 10 of 12 samples, and

vanadium and zinc were detected in 10 of 11 samples. One vanadium and one zinc

result was rejected during the validation process. The Shapiro-Wilk test, accepted the

null hypothesis of normality for the log-transformed data for all three analytes

— (Table 4-4). The mean and standard deviation listed in Table 4-4 are for the raw data.

Because the null hypothesis of log-normality was accepted, a UTLy was calculated

using the mean and standard deviation of the log-transformed data, and the UTL was

calculated as exp(UTLy). No outliers were identified based on the formal test of the

log-transformed data.

Beryllium. Cadmium. Chromium. Copper. and Potassium. Beryllium and cadmium

were detected in four of 12 samples, chromium was detected in five 0112 samples,
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4.3.3 Surface Water

Aluminum. Barium. Calcium. Iron. Magnesium. Manganese. Potassium, and Sodium.
—

Aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium

were detected in eight of eight samples. Based on the Shapiro-Wilk test, the null

hypothesis of normality was accepted for the log-transformed data for these analytes

(Table 4-5). The mean and standard deviation listed in Table 4-5 are for the raw data.

Because the null hypothesis of log-normality was accepted, a UTLy based on the

mean and standard deviation of the log-transformed data was calculated, and the UTL

was calculated as exp(UTLy). The highest value detected for aluminum was the only

result identified as a potential outlier based on the formal test of the log-transformed

data.

Copper was detected in six of eight samples. The null hypothesis of

— normality was rejected for both the log-transformed and raw data. The minimum

value is a nondetect at the lowest detection limit arid the maximum is the maximum

detected concentration. The UTL was established as the highest detected value. No

outliers were identified by the formal test.

Vanadium. Vanadium was detected in six of eight samples. Based on the Shapiro-

Wilk test, the null hypothesis of normality was accepted for the log-transformed data

for these analytes (Table 4-5). The minimum value is a nondetect at the lowest

detection limit and the maximum is the maximum detected concentration. Because

the null hypothesis of log-normality was accepted, a UTLy based on the mean and

standard deviation of the log-transformed data was calculated, and the UTL was

calculated as exp(UTLy). No outliers were identified by the formal test.
-S

Arsenic. Beryllium. Cobalt. Lead. and Molybdenum. and Thallium. Arsenic,

beryllium, cobalt, lead, molybdenum, and thallium were not detected in any of the

background samples. Therefore, the minimum and maximum values in Table 4-5 are

reported as less than the minimum and maximum detection limits, respectively.
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log-transformed data for these analytes (Table 4-6). The mean and standard deviation

listed in Table 4-6 are for the raw data. Because the null hypothesis of log-normality

was accepted, a UTLy was calculated on the mean and standard deviation of the log-

transformed data, and the UTL was calculated as exp(UTLy). The highest value

detected for manganese was the only result identified as a potential outljer by the

formal test of the log-transformed data.

Molybdenum. Molybdenum was detected in seven of eight samples. The Shapiro-

Wilk test accepted the null hypothesis of normality for the log-transformed data for

these analytes (Table 4-6). The mean and standard deviation listed in Table 4-6 are

for the raw data, and the UTL was estimated from the mean and standard deviation of

the log-transformed data and calculated as exp(UTLy). The highest value detected for

molybdenum was not identified as a potential outlier based on the formal test of the

log-transformed data.

Iron was detected in eight of eight samples. Based on the Shapiro-Wilk test, the

null hypothesis of normality was rejected for the log-transformed data but accepted

for the raw data for these analytes (Table 4-6). The mean, standard deviation, and

UTL listed in Table 4-6 are for the raw data. No outliers were identified based on the

formal test of the raw data.

Mercury. Selenium, and Sodium. Mercury and selenium were detected in one of

eight samples, and sodium was detected in two of eight samples. For these three

analytes, the minimum value is a nondetect at the lowest detection limit and the

maximum value is the maximum detected value. Mean and standard deviation were

— not calculated because data were insufficient. The UTL was established as the

highest detected value. No test for outliers was performed because of the high

number of nondetects.

— - Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were

Draft
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4.4.5 Sediment
.1

Nine positive detections of organic chemicals from six individual samples were

recorded. Of the organics detected, bis(2-ethylhexyl) phthalate is a common

laboratory contaminant. Benzo(b)fluoranthene and pyrene were detected once, and

fluoranthene was detected twice. All of the detections were "F" qualified by the

laboratory as a value above the detection limit, but below the practical quantitation

limit.

—

—

—
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2.0 PROJECT ACTIVITIES

The following sections describe the project objectives and the activities conducted as part of the

Site Investigation/Site Characterization at the Aerospace Museum Site (AMS) and the Grounds

Maintenance Yard (GMY). The activities include procedures associated with the selection of

sampling locations, execution of field activities, and laboratory analysis of soils collected from

two sites located at the Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field.

Results of the chemical data evaluation are also described in this section. All work was

performed in accordance with the Sampling and Analysis Plan (LAW, 1995a) and Health and

Safety Plan Addendum (LAW, 1995b).

2.1 PROJECT OBJECTWES

The objective of the soil sampling and analysis program was to conduct an initial site

characterization to determine the presence or absence of contamination in surface soils resulting

from previous site activities or from past operations. Previous site activities at the Aerospace

Museum Site included the storage and restoration of surplus aircraft used as museum pieces.

Potential contaminants include lubricants, solvents, and aircraft paint. Forty-nine surface soil

samples were collected from 0 to 2 feet at locations established on a grid layout of the site, as

shown on the sample location map (Figure 2-1). Sampling locations occur at approximately 100-

foot intervals.

Past operations at the Grounds Maintenance Yard include storage and maintenance of

groundskeeping equipment, and storage of pesticides, solvents, and fuels. Potential contaminants

include lubricants, fuels, solvents, pesticides, and herbicides. Twenty-eight surface soil samples

were collected from 0 to 2 feet at locations established on a grid layout of the site, as shown on

the sample location map (Figure 2-2). Sample locations occur at approximately 60-foot

intervals, but locations were offset to include stained areas near the two maintenance buildings

and former pesticide storage building, in the area of petroleum storage tanks, and at locations

where obvious soil staining was observed. Stained areas and areas of potential releases were

given preference for sampling.
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Soil sampling locations were placed on a base map that was provided to LAW. The sampling

locations presented on each map generated for this repon were not surveyed and should be

considered to be approximate locations.

2.2 FELl) ACTIVITthS

The Sampling and Analysis Plan (LAW, 1995a), describes the field activities and procedures to

be used during the Site Investigation/Site Characterization at the Aerospace Museum Site and

the Grounds Maintenance Yard. The following activities were performed during the field event:

• Determination of sampling locations
• Collection of surface soil samples and transport to laboratory
• Decontamination of sampling equipment

-d
Surface soil samples were collected from 0 to 2 feet using stainless steel hand augers. Chain-of-

custody records were prepared for each shipping container. Samples were sent by overnight

courier to Law Environmental National Laboratories, located in Pensacola, florida.

All sampling equipment was decontaminated before use using procedures specified in the

Sampling and Analysis Plan. Decontamination water was collected for disposal as described in

section 2.2.3.

All field activities were performed by LAW personnel. The following sections describe the

chronology and methodology of the field activities, and field Quality AssurancelQuality Control

(QAJQC) procedures.

2.2.1 Chronology of Field Work

The field activities for the Aerospace Museum Site and Grounds Maintenance Yard sampling

episode were performed from October 22 to October 24, 1995. Surface soil was collected from
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0 to 2 feet using stainless steel hand augers following a grid layout of the sue. The soil was

thoroughly mixed and placed in the appropriate containers as specified in the Sampling and

Analysis Plan (LAW, 1995a). The properly labeled sample containers and chain-of-custody

documents were placed in a shipping cont.ainer for overnight shipment to the laboratory.

Completed chain-of-custody forms are provided in Appendix A. The receiving laboratory did

not indicate any problems with sample receipt or the condition of samples that would affect the

quality of the data. Field sampling completeness was detennined to be 100 percent.

2.2.2 Field Oualitv Assurance/Quality Control

Quality control parameters are monitored through the assessment of data collected for the

evaluation of precision, accuracy, i-epresentativeness, and completeness. Field quality control

activities consisted of the following:

• Collection of field duplicate samples to evaluate sampling precision

• Decontamination of field equipment and collection of equipment blanks

• Documentation of field information and measurements in hard bound field
notebooks

• Review of field documentation, chain of custody records, and other field
records

Daily meetings were conducted by the site manager for the purpose of reviewing the field

procedures and quality control activities with the field team. Any corrective actions necessary

were discussed, documented, and implemented immediately.

2.2.3 Investigation Derived Waste Management

Investigation derived waste (IDW) consisted of wash water and rinse water from the

decontamination of field equipment. The wash water was collected and discharged to the local

3517-3209.31 2-5
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wastewater treatment plant. The rinse water was stored in a 3,000-gallon polyethylene tank until

the end of the sampling episode. A sample from the tank was collected and analyzed for

volatiles, semi-volatiles, and metals. Based on the analytical results, LAWdisposed of the water

through a local hazardous waste transportation and disposal contractor.

2.3 LABORATORY ANALYSIS

The Law Environmental National Laboratories in Pensacola, Florida, provided sample shipping

containers, chain-of-custody documents, chemical analysis, and laboratory quality

assurance/quality control (QA/QC). The laboratory analyses were performed from October 27,

1995, to December 2, 1995. The analytical methods performed by the laboratory are

summarized in Table 2-1.

The following sections describe the data quality objectives, analytical methodologies, analytical

quality control program, and data quality evaluation.

2.3.1 Data Oualitv Objectives

The following sections discuss the evaluation criteria used to review the field and laboratory

results, the formulas used to calculate quality control data, and the qualifiers applied to the

sample results based on data evaluation.

—
2.3.1.1 Review of Field Records - Field records were evaluated for the following:

• Completeness of field records

• Identification of valid samples

— • Completeness of the sampling effort

• Sample handling and shipping procedures

• Effectiveness of sampling procedures in preserving sample precision and
accuracy

3517-3209.31 2-6



TABLE 2-1

ANALYTICAL TE METHODS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

MATRIX: SOIL METHOD (soil/water)

Volatile Organics SW 8240/8260

Semi-Volatile Orgarncs SW 8270

l1erbicidesb SW 8150

Pesticides/PCBs' SW 8080

Total Metals SW6OIO

Arsenic SW 7060

Load SW 7421

Selenium SW 7740

Mercury SW 7471/7470

Test Methods for Evaluation of Solid Waste, SW-846 (Third Edition)
Herbicides collected at Grounds Maintenance Yard only.
Pesticides collected at Grounds Maintenance Yard only,

Note: (1) If the lead concentration detected on the inductively coupled plasma (ICP) is >5 x the instrument
detection limit (IDL) on the ICP. the ICP value can be used. If the lead concentration detected on the LCP
is <5 x the IDL on the ICP, then the Graphite Furnace Atomic Absorption(GFAA) analysis is required.

(2) Preparation methods for soil samples are SW 3550 for semi-volatiles and pesticides/PCBs. and SW
3050 for metals (except for arsenic). Preparation methods for water samples are SW 3520 for semi-
volatiles and pesticides/PCBs. SW 3005 for metals by SW 6010. and SW 3020 for lead.

3517-32093l 2-7
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Field records were assessed for completeness and to determine whether field activities were

carried out as planned. Samples were evaluated to determine their representativeness through

the review of field QC results.

2.3.1.2 Review of Laboratoi Data - Laboratory data were evaluated for the following:

a
• Chain of custody forms
• Sample integrity
• Applicability of the instruments/methods used
• Holding times
• Method calibration criteria
• Method blanks
• Verification of quantitation limits
• Laboratory sample preparation records• Quality control results
• Corrective action for out-of-control QC results

— • Calculations used for analyte quantitation and reporting
• Completeness of data

Laboratory reports containing sample results and QC information were reviewed by the

laboratory QA coordinator and submitted to LAW. A case narrative was included ineach data

report to provide an assessment of the laboratory's QA activities. The data presented in the

laboTatory report was generated from the laboratory's information management system (LIMS)

and was reviewed by the LAW project chemist during the data evaluation process. An electronic

data deliverable (EDD) was also produced by the laboratory from the LIMS and submitted to

LAW. The chemical data tables presented in this report were produced from the data base

developed from the laboratory EDD. Additional processing of the information contained in the

data base resulted in the generation of the positive results tables presented in Section 3. Data

comparison to regulatory standards was achieved through visual review of the positive analytical

results. Electronic files of the positive results were generated from the data base to transfer the
— data onto computer aided design and drafting (CADD) drawings.
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Chemical data evaluation was performed according to LAW's standard operating procedures

(SOPs) which were developed following the USEPA "National Functional Guidelines for Organic

Data Review" (USEPA, 1990) and "Laboratory Data Validation: Functional Guidelines for

Evaluating Inorganic Analyses" (USEPA, 1988). A standard format for the documentation of

the results of data evaluation is included in the SOP. This documentation is maintained in the

project file at LAW.

2.3.1.3 Formulas - The following formulas were used to calculate quality control data.

Accuracy - Accuracy is defined as the degree of agreement of a measurement with an accepted

reference or true value. To determine the accuracy of an analytical method, a sample spiking

program was conducted. The results of sample spiking was used to calculate the percent

recovery (%R). The percent recovery is defined as follows:

%R= X-Ti®
K

where:

% R = percent recovery
X = analytical result of the spiked sample

T = analytical result of the unspiked sample

K = known amount of the spike in the sample

Surrogates, matrix spike and matrix spike duplicates (MS/MSD), and internal standards were

analyzed to determine accuracy. The control limits were based on the mean percent recovery
plus or minus 3 standard deviations of the mean using a population of 20 or more recovery
values.

3517-3209.31 2-9
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Precision - Precision is the measure of mutual agreement among individual measurements of the

same property, under si Lái conditions. Precision between duplicate measurements is best

expressed in terms of relative percent difference (RPD). Precision was assessed through the use

of field duplicate samples and MSIMSD samples. An RPD for each sample pair was calculated

using the following equation:

RPD= A—B xlOO
(A + B)12

where:

A = replicate value 1

B = replicate value 2

RPD = relative percent difference

The laboratory established control limits were based on a population of ten or more RPt) values.

They were calculated by determining the mean RPD plus three times the standard deviation for

the upper limit and zero as the lower limit.

Con1eteness - Completeness is a measure of the amount of valid data obtained from a

measurement system compared to the amount that was expected to be obtained under normal

conditions. The result is expressed as a percentage determined by analyte, by method. For this

project, a completeness goal of 90 percent was established.
—

Number of valid measurementsPercent completeness = x 100
Total number of measurements

2.3.1.4 Data Oualifiers - Data qualifiers are used to flag sample results if accuracy or precision

criteria have not met the QC requirements presented in Appendix A of the Sampling and
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Analysis Plan (LAW, 1995a). Data qualification flags used for this project are presented in

Table 2-2. Each data point reported is graded as usable as reported, usable with qualifications,

or rejected. All data determined to be usable as reported or usable with qualifications are

considered valid data for the purpose of calculating the data completeness for the project.

2.3.2 Analytical Methodologies

All soil samples collected at the Aerospace Museum Site were analyzed for volatile organic

compounds, semi-volatile organic compounds, and total metals. The soil samples collected at

the Grounds Maintenance Yard were analyzed for volatile organic compounds, semi-volatile

organic compounds, pesticidesfPCBs, chlorinated herbicides, and total metals. Soil samples

were analyzed by the U.S. Environmental Protection Agency (USEPA) SW-846 methodologies

listed in Table 2-1.

Quantitation limits were based on the method detection Emits (MDLs) established by the

laboratory using the required USEPA procedure specified in 40 CFR Part 136 Appendix B. The

1995 laboratory established detection and quantitation limits are presented in Appendix A of the

Sampling and Analysis Plan (LAW, 1995a). Sample results detected below the practical

quantitation limit (PQL) but above the MDL were reported and the data were flagged as

estimated values using the qualifier "JQ."

2.3.3 Analytical Ouality Control

The quality of the chemical data is assessed through the evaluation of both field and laboratory

QC data. The QC parameters that were evaluated include: sample preservation and holding

time requirements, batch method blank analysis, LCS analysis, internal standard recovery,

MS/MSD analysis, surrogate analysis, field duplicate analysis, trip blank analysis, and

equipment blank analysis.
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TABLE 2-2

DATA QUALIFICATION FLAGS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

FLAG POSITIVE RESULTS NEGATIVE RESULTS

FLAGS FOR DATA WflIIIN ACCEPTANCE LIMITS (Usable as Reported)

(no flag) (Use datum without qualification (Use datum without qualification}

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualification)

Estimated quantitation based upon QC data Estimated quantitation based upon QC data

18 Estimated quantitation: possible biased high or (Not applicable)
false positive based upon blaák data

il-i Estimated quantitation - possibly biased high based (Not applicable)
upon QC data

it Estimated quantitation - possibly biased low based Possible false negative based upon QC data
upon QC data

3d Estimated result due to dilution Reporting limit raised due to dilution

JQ Estimated quantitation; result below the PQL (Not applicable)

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon QC data: do not use Datum rejected based upon QC data: do not use

MISCELLANEOUS FLAGS

Tentatively identified compound; identity not (Not applicable)
confirmed with standard and quantitation estimated
(applicable to GCTMS data only)

Note that if the QC results suggest contradictory flags, the following hierarchy should be used to select the appropriate flag
to assign:—

R >J,JH,JL,JB,Jd

JH+JL =3
Jd >31-Ut

3d > 18 (where 38 is due to laboratory method blank or field blanks)

JB > Jd (where 38 is due to laboratory system blank)

38

J}IorJL >J

— 3517-3209.31
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Quality control limits are generated annually by the laboratory based on statistica] analysis of

historic data. The QC limits for laboratory control samples (LCS) recovery, surrogate recovery

and matrix spike/matrix spike duplicate (MS/MSD) recovery and precision were presented in

Appendix A of the Sampling and Analysis Plan (LAW, 1995a).
—

2.3.3.1 Sample Handling - Samples were transported to the laboratory daily by overnight

express shipment. Upon receipt of the shipment, the laboratory recorded the temperature of

each cooler and checked the preservation of aqueous samples. Adjustment of sample pH was

performed as needed and recorded. Samples were maintained at the laboratory at a temperamrt

of 4 degrees Celsius until analysis. Holding times for extraction and analysis were strictly

adhered to following the requirements of the Sampling and Analysis Plan.

2.3.3.2 Method Blanks - Method blanks consist of organic-free or deionized water that is

carried through the analytical scheme like a sample. Positive method blank results indicate the

presence of contamination associated with sample preparation or anaiysis. For most analyses,

a method blank is analyzed for each extraction or analysis batch at a frequency of I per 20 or

fewer samples. If an analyte of interest is detected above the quantitation limit in a method

blank, the corrective action consists of reprocessing and reanalyzing the entire sample batch.

For the common organic contaminants such as methylene chloride, acetone, toluene, 2-butanone,

and phthalates, and the inorganic contaminants, aluminum, calcium, iron, magnesium, sodium

and potassium, reanalyses were performed only if contaminants exceeded three times the

quantitation limit.

2.3.3.3 Laboratory Control Sanis - Laboratory control samples were analyzed with every

batch of 20 or fewer samples. LCS samples were prepared for each method by the addition of

known concentrations of all method analytes. LCS samples were carried through the complete

sample preparation and analysis procedure, and recoveries of the spiked analytes were

determined and compared to QC criteria, Batch acceptance was based on the successful

recovery of all analytes of interest as specified in the Sampling and Analysis Plan, and

3517-3209.31 2-13



—

2:3!]

acceptable recovery of at least 80 percent of the total analyte list for each method. Failure to

meet these criteria resulted in reprocessing and reanalyzing the entire sample batch.

2.3.3.4 Internal Standards - Internal standard results were evaluated for methods SW-8240 and

SW-8270 according to method requirements. Failure to meet the internal standard recovery or

retention time criteria resulted in reanalysis of the affected samples.

2.3.3.5 Matrix Spikes - The MSIMSD samples were designated prior to sampling to allow for

the collection of additional aliquots of the sample in the field. At the Laboratory, the sample

aliquots were spiked with known concentrations of the analytes of interest, and the samples were

prepared and analyzed with a batch of 20 or fewer samples. The spike recoveries and the

precision between duplicate spikes were calculated and evaluated compared to QC criteria. This

technique allows for the assessment of any effect of the matrix on the precision and accuracy

of the sample data. No corrective action was required for MS/MSD recoveries that failed QC

criteria as long as the associated LCS results were within control.

2.3.3.6 Surrogates - Surrogates are known amounts of selected compounds added to all field

and QC samples prior to preparation and analysis. Surrogate recoveries were evaluated for

methods SW-8240, SW-8270, SW-8 150, and SW-8080. The recovery of surrogates may be used

to determine the effect of the matrix on the accuracy of the sample data. Surrogate recovery

failure required reanalysis of the affected sample.

2.3.3.7 Field Precision - Field duplicate samples were collected from eight Locations during the

soil sampling activities. The results of field duplicates were used to evaluate sampling precision.

A relative percent difference (RPD) was calculated from the positive results of the sample and

its duplicate, and the RPt) values were compared to a precision goal of 30 percent. For sample

values less than five times the quantitation limit, the precision is determined by calculating the

difference between the concentrations reported in the sample and its duplicate. The criteria used

to evaluate this result is the concentration equivalent to two times the PQL. Sample results for
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those parameters with field precision grcater than the criteria of 30 percent RPt) or two times

the PQL, as applicable, are qualified as estimated values.

2.3.3.8 Trip Blanks - Trip blanks were shipped with each cooler containing samples collected

for analysis of volatile compounds. Trip blanks were prepared by the laboratory from organic-

free water, and were handled, packaged, preserved, and shipped in a manner similar to actual

field samples. Trip blanks were analyzed for volatile organics to detect contamination that may

have resulted from cross-contamination or ambient sources of contamination during shipment and

handling.

2.3.3.9 Equipment Blanks - Equipment blanks were collected during the sampling activities to

evaluate the effectiveness of equipment decontamination procedures. One equipment blank was

collected each day during the sampling event. Equipment blanks were analyzed for the same

parameters as those requested on environmental samples.

2.3.3.10 Completeness - Completeness measures the amount of usable data resulting from a data

collection activity. Completeness for the purpose of this project was defined as the amount of —

sample data points actually acquired and accepted as valid, divided by the number of sample data

points planned to be acquired, expressed as a percentage. Valid data is defined as all data which

was not rejected as a result of data quality evaluation. A completeness goal of 90 percent was

expected to be achieved for this project.

2.3.4 Data Ouality Evaluation

The parameters of precision, accuracy, representativeness. completeness, and comparability are

indicators of data quality (USEPA, 1987). The field QC data and laboratory QC data were

evaluated to ascertain the quality of the chemical data. The QC data were compared to the

criteria presented in the Sampling and Analysis Plan (LAW, 1995a). If QC problems were

encountered during the performance of sampling and analysis procedures, corrective action was

immediately initiated, and the problem and its resolution are reported in the following section.
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If QC problems affected the data reported for a field sample and corrective action did not

resolve the problem, or holding time constraints did not allow for re-exu-actionireanalysis, the

data for that sample has been qualified following LAW's standard operating procedures for data

evaluation. The following sections present the procedures used for evaluation of the field and

laboratory data, and the results of the data quality evaluation.

23.4.1 Laboratory Methods and Detection Limit Requirements - The laboratory followed the

analytical methods presented in the Sampling and Analysis Plan. All method detection limits

provided in Appendix A of the plan were met. Sample results were quantitated below the

Practical Quantitation Limit (PQL) in order to meet project required detection limits. Results

reported below the PQL were qualified as estimated (JQ).

2.3.4.2 Calibration - initial calibrations and continuing calibrations were evaluated according

to method-specific calibration criteria. Failure to meet calibration criteria resulted in

qualification of the associated sample data. Results associated with a high relative standard

deviation in the initial calibration or a high percent difference in the continuing calibration were

qualified as estimated (J). Low relative response factors resulted in the qualification of

associated positive results as estimated (I) and the rejection (R) of associated nondetects. All

calibrations met the required criteria with the exception of the following:

Volatiles Analyses

• The relative response factor of the continuing calibration was below the
minimum response criterion for 2-chioroethyl vinyl ether for several
analysis batches. Associated sample results were nondetect; therefore, the
sample data for this compound were rejected (R).

• Several continuing calibrations exhibited high percent differences for
chloroethane, 2-chloroethyl vinyl ether, vinyl acetate, acetone, 2-
hexanone, and 2-butanone. Associated samples were qualified as
estimated (J).
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Semi-Volatiles Analvse.

The initial calibration performed on instniment BNA-l on November 14.
1995, resulted in a percent relative standard deviation value greater than
the method criteria for 4-chloroaniline. The initial calibration performed
on instrument BNA-2 on November 6, 1995, resulted in a percent relative
standard deviation value greater than the method criteria for 2,4-
dinitrophenol. The sample results associated with an analytical batch for
which a compound failed the criteria, were qualified as estimated (J).

• Several continuing calibrations resulted in percent difference values
greater than the method criteria. The following compounds were affected:
hexachiorocyclopentadiene, 2, 4-dinitrophenol, 4-chioroaniline, bis(2-
chloroisopropyl)ether, 3,3' -dichlorobenzidine, and 4, 6-dinitro-2 -

methylphenol, 4-nitrophenol. The sample results associated with an
analytical batch for which a compound failed the criteria, were qualified
as estimated (J).

Herbicides Analyses

• The initial calibration performed on November 18, 1995, resulted in Dalapon
outside the method criteria on the primary and secondary columns. Associated
results were qualified as estimated (3). The initial calibration performed on
November 25, 1995, resulted in Dichioroprop outside the method criteria on the
primary colunm. Associated results were qualified as estimated (J).

2.3.4.3 Method Blanks - Method blanks were analyzed to determine the effect of laboratory

contamination on sample results. The reported values of constituents in samples may be

attributable to blank contamination if the concentrations were less than or equal to five times the

blank concentration or, for certain common laboratory contaminants, ten times the blank

concentration. Sample results attributable to blank contamination were qualified as estimated

(JB). Method blank results were nondetect with the exception of the following:
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Metals Analvss

ICPSB38O3 contained 0.400 mg/kg of iron. Associated positive sample
results less than five times the blank concentration (2.00 mg/kg) were
qualified as estimated (JB). However, all associated results were greater
than five times the blank concentration, and qualification was not

necessary.

• ICPSB3O94 contained 6.80 mg/kg of aluminum, 34.1 mg/kg of potassium,
and 23.1 mg/kg of sodium. Associated positive sample results less than
five times the blank concentrations (34 mg/kg for aluminum, 170 mg/kg
for potassium, and 116 mg/kg for sodium) were qualified as estimated
(JE). Associated aluminum and potassium results were not qualified
because concentrations were greater than five times the blank value.

• ICPSB3 124 contained 0.700 mg/kg of copper. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

• ICPWB31O7 contained 0.0190 mg/L of copper and 0.251 mg/L of
sodium. No associated copper samples contained positive results less than
five times the blank concentration; therefore no copper data were
qualified. Associated positive sodium results less than five times the
blank concentration (1.255 mg/L for sodium) were qualified as estimated
(JB).

• FSB3I2I contained 0.122 mg/kg of lead. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

Pesticides/PCB Analyses

• PPSB7423, PPSB7499, PPSB7459 contained 0.00215 mg/kg, 0.00269
mg/kg, and 0.0100 mg/kg of methoxychior, respectively. With the
exception of sample FDUP-07, associated samples did not contain positive
results less than five times the blank concentration. Sample FDIJP-07 was
qualified as estimated (JB) for methoxychior.

2.3.4.4 Laboratory Control Sample Resuhs - Laboratory control samples (LCSs) were used to

demonstrate method accuracy. The LCS analytes which were outside of control limits resulted
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in the qualiflcation of the associated sample results as estimated, biased high (11-1) for high

recoveries, or biased low (IL) for low recoveries. LCS recoveries less than 10% resulted in

rejection (R) of nondetect sample results. The LCS results were within control limits with the

exception of the following:

Metals Analyses

ICPSL3O94 had high recoveiy of potassium. Associated positive sample
results were qualified as estimated biased high (JH) for that compound.

• ICPSL3O92 had high recovery of potassium. No associated samples
contained positive results; therefore, no data were qualified.

Semi -Volatiles Analyses

• SSL7468, SSL7476, SSL7450, and SSL7480 had low recovery of bis(2-
chloroisopropyl)ether. Associated sample results were qualified as
estimated biased low (IL) for that compound.

• SSL7421 had low recovery of bis(2-chloroisopropyl)ether, and no
recovery of hexachiorocyclopentadiene. Associated sample results were
qualified as estimated biased low (IL) for bis(2-chloroisopropyl)ether.
Associated positive sample results were qualified estimated biased low
(IL), and associated nondetect sample results were rejected (R) for
hexachlorocyclopentadiene.

• SSL7498 had low recovery of 2 ,4-dimethylphenol and no recovery of
hexachlorocyclopentadiene. Associated sample results were qualified as
estimated biased low (IL) for 2,4-di.rnethylphenol. Associated positive
sample results were qualified estimated biased low (IL), and associated
nondetect sample results were rejected (R) for hexachiorocyclopentadiene.

• SSL7444 had low recovery of 2,4-dimethyiphenol and bis(2-
chloroisopropyl)ether, and no recovery of hexachiorocyclopentadiene.
Associated sample results for were qualified as estimated biased low (IL)
for 2, 4-dimethylphenol and bis(2 -chloroisopropyl)ether. Associated
positive sample results were qualified estimated biased low (IL), and
associated nondetect sample results were rejected (R) for
hexachiorocyclopentadiene.
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PesticideslPCB Analyses

• PPSL7499 had high recovery of heptachior. There were no positive
results for associated samples; therefore, no data were qualified.

Herbicides Analyses

• HERBSL743O had low recovery for secondary column results of MCPA,
and low recovery for primary column results of dicainba. Associated
sample results were qualified estimated biased low (IL) for dicamba.
MCPA was not detected on the primary column; therefore, data was not
qualified.

• HERBSL7SO1 had high recovery for results of MCPA and MCPP. There
were no positive results for this analyte; therefore, no data were qualified.

2.3.4.5 MS(MSD Results - MS/MSD samples were analyzed to assess method accuracy and

precision. The results of the analysis of MS/MSD samples are provided in Appendix B. The

sample associated with an MS/MSD pair was qualified as estimated, biased high (JH) for high

recoveries, or biased low (IL) for low recoveries. If only one sample of the matrix spike pair

was outside of the QC range, the other sample was evaluated for whether its recovery was above

or below the median of the control range. Bias was assigned only if both spikes exhibited a

trend in the same direction. When RPD values exceeded the QC criteria for precision, the

sample results were qualified as estimated (I) unless the result had already been qualified "JI!"

or "IL' based on spike recoveries. MS/'MSD results were within QC ranges with the exception

of the following:

Metals Analyses

• Sample 0T3913SA was analyzed as an MSIMSI) sample. Antimony,
molybdenum, and selenium had low MS and MSD recoveries. The
associated sample result was qualified estimated biased low (IL) for these
metals. Manganese and nickel had MS and/or MSD recoveries outside
QC criteria; however, because the sample concentration was greater than
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four times the spike amount, the results were not qualified. Cadmium had
low MS recovery, and the RPD was higher than the control limit. The
result was qualified as estimated (JL) for cadmium. Chromium had high
MS and MSD recoveries. The result was nondetect; therefore, no
qualification was necessary.

Sample 0T3840SA was analyzed as an MS/MSD sample. Antimony and
arsenic had low MS and MSD recoveries. The associated sample result
was qualified estimated biased low (JL) for these metals. Manganese and
nickel had MS and/or MSD recoveries outside QC criteria; however,
because the sample concentration was greater than four times the spike
amount, the results were not qualified. Barium, cobalt, copper, and silver
had RPDs higher than the control limits. The sample result was qualified
as estimated (i) for these metals. Beryllium had high MS and MSD
recoveries, and the RPD was higher than the control limit. The result was
nondetect; therefore, no qualification was required. Cadmium,
molybdenum, and selenium had low MS and MSD recoveries, and the
RPD was higher than the control limit. The result was qualified as
estimated biased low (IL) for these metals. Thallium and zinc had low
MSD recovery, and the RPD was higher than the control limit. The result
was qualified as estimated (J) for thallium and zinc. Lead had high MS
and MSD recoveries, and the RPD was higher than the control limit. The
result was qualified as estimated biased high (JH) for lead.

• Sample 0T3830SA was analyzed as an MS/MSD sample. Antimony,
molybdenum, arsenic, and selenium had low MS and low MSD
recoveries. The associated sample result was qualified as estimated biased
low (IL) for these metals. Cadmium had low MS and MSD recoveries,
and the RPD was higher than the control limit. The sample result was
qualified as estimated biased low (IL) for cadmium. Manganese had low
MSD recovery, and the RPD was higher than the control limit. The
sample concentration for manganese was greater than four times the spike
amount; therefore, the sample results were not qualified. Lead had high
MS recovery, and the RPD was greater than the control limit. The result
was qualified as estimated (3) for lead.

• Sample OT3SSOSA was analyzed as an MS/MSD sample. Antimony,
cadmium, arsenic, and selenium had low MS and low MSD recoveries.
The result was qualified as estimated biased low (IL) for these metals.
Molybdenum had low MS recovery; therefore, the result was qualified
(IL) estimated biased low. Manganese, lead, and nickel failed MS and/or
MSD recoveries, and the RPD was higher that the control limit for
manganese. The sample concentration for these metals was greater than
four times the spike amount, therefore, the sample results were not
qualified.
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Sample 0T3820SA was analyzed as an MS1MSD sample. Antimony had
low MS and MSD recoveries, and the RPt) was higher than the contro!
limit. The result was qualified as estimated biased low (IL) for antimony.
Cadmium, molybdenum, arsenic, and selenium had low MS and MSD
recoveries. The associated sample results were qualified as estimated
biased low (JL) for these metals. Manganese failed MS recovery, and the
RPD was higher that the control limit. The sample concentration was
greater than four times the spike amount; therefore, the sample result was
not qualified. Lead had high MS and MSD recoveries, and the RPI) was
greater than the control limit; however, the sample concemration was
greater than four times the spike amount and the sample was not qualified.

Sample 0T3815SA was analyzed as an MSIMSD sample. Antimony
cadmium, copper, and selenium had low MS andior MSD recoveries.
The results were qualified as estimated biased low (IL) for antimony,
cadmium, copper, and selenium. Manganese and nickel failed MS andlor
MSD recoveries. The sample concentration for manganese and nickel was
greater than four times the spike amount; therefore, the results were not
qualified. Chsomium and arsenic had low MS andIor MSD recoveries,
and the RPDs were greater than 20 percent. The sample results were
qualified as estimated biased low (JL) for arsenic and estimated (J) for
chromium.

• Sample 0T3930SA was analyzed as an MSIMSD sample. Antimony.
cadmium, molybdenum, arsenic and selenium had low MS and MSD
recoveries, and the RPD was greater than 20 percent for antimony. The
results were qualified as estimated biased low (JL) for these metals.
Manganese had low MSD recoveries, and the RPD was greater than the
control limit. The sample concentration for manganese was greater than
four times the spike amount; therefore, the results were not qualified.
Lead had RPD results greater than the control limit; therefore, results
were qualified (3) as estimated.

• Sample 0T3920SA was analyzed as an MSfMSD sample. Antimony,
cadmium, and selenium had low MS and MSD recoveries, and the RPD
was higher than the control limit for cadmium. The result was qualified
as estimated biased low (JL) for antimony, cadmium, and selenium. Zinc
had low MSD recovery, and the RPD was greater than 20 percent. The
associated sample result was qualified as estimated (3) for zinc.
Manganese and lead failed MS and MSD recoveries, and the RPI) for
manganese, lead, and nickel were higher than the control limit. The
sample concentrations were greater than four times the spike amount;
therefore, the sample result was not qualified. Barium, chromium, and
copper had high MS andlor MSD recoveries, and the RPDs were greater
than 20 percent for barium and chromium. Positive results were qualified
as estimated biased high (JH) for these metals.
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Sample 0T3822SA was analyzed as an MS/MSD sample. Antimony, cadmium,
and molybdenum, arsenic, lead, and selenium had low MS and MSD recoveries.
and the RPD was higher than the control limit for antimony and lead. The result
was qualified as biased low (JL) for antimony, cadmium, molybdenum, arsenic.
lead, and selenium. Manganese failed MS and MSD recoveries, and the RPD for
manganese was higher than the control limit. The sample concentrations were
great.er than four times the spike amount; therefore, the sample result was not
qualified. Chromium and zinc had low MS recoveries, and the RPD was higher
than the control limit. The associated sample results were qualified as estimated
(J) for chromium and zinc.

Volatiles Analyses

• Sample 0T3840SA was analyzed as an MSIMSD sample. —
Tetrachioroethene had low MS and MSD recoveries. The associated
sample was qualified as estimated biased low (JL) for tetrachioroethene.

Semi-Volatiles Analyses

• Sample 0T3820SA was analyzed as an MSIMSD sample. Benzo(a)pyrene
had an RPD greater than QC limits. The associated sample was qualified —

as estimated (J) for benzo(a)pyrene.

• Sample 0T3920SA was analyzed as an MS/MSD sample. 2,4-
dinitrotoluene had low MS and MSD recoveries. Pentachlorophenol had
low MSD recovery, and the RPD was greater than the control limit. The
associated sample result was qualified as estimated biased low (IL) for
2, 4-dinitrotoluene and pentachiorophenol.

• Sample 0T3840SA was analyzed as an MS/MSD sample. 2,4-
Dinitrotoluene had low MS and MSD recoveries, and was qualified (JL).
Pyrene had high MS and MSD recoveries and was qualified (JH).

2.3.4.6 Post Digestion Spikes - Post digestion spikes were analyzed to assess the effect of the

sample mati-bc on the measurement system. Post digestion spike results were within QC ranges

with the exception of the following:
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Metals Analyses

Samples 0T3827SA, 0T3840SA, 0T3824SA, 0T3903SA, 0T3821SA,
0T3841 SA, 0T3835SA, 0T3833SA, 0T3846SA, 0T3848SA,
0T3828SA, FDUP-05, 0T3829SA, 0T3826SA, 0T3839SA, 0T3849SA,
0T3837SA, 0T3838SA, 0T3831SA, 0T3819SA, OT3SO1SA,
0T3818SA, OT38I7SA, 0T3808SA, 0T3804SA, 0T3904SA,
0T3914SA, 0T3921SA, 0T3924SA, 0T3919SA, and 0T3923SA had
pose digestion spike values less than 85 percent for selenium. The
associated sample results were qualified as estimated biased low (JL) for
selenium.

• Sample 0T3826SA had a post digestion spike value less than 85 percent for
arsenic. The associated sample result was qualified as estimated biased low (JL)
for arsenic.

• Samples 0T3903SA, 0T3823SA, 0T3916SA, and Purge H20 had post
digestion spike values greater than 115 percent for lead. The associated
positive sample results were qualified as estimated biased high (JH) for
lead.

• Sample 0T3851SA had post digestion spike values greater than 115
percent for selenium. The associated sample results were nondetect;
therefore, no data were qualified.

• Samples 0T3912SA, 0T3915SA, 0T3926SA, 0T3925SA, and FDUP-07
had post digestion spike values greater than 115 percent for arsenic. The
associated positive sample results were qualified as estimated biased high
(JH) for arsenic. Sample 0T3912SA was not qualified for arsenic because
results were nondetect.

2.3.4.7 Holding Times and Preservation - The holding times were met for all parameters for

the soil samples. The trip blank collected October 24, 1995, was analyzed twice. The

laboratory ran method SW-8240 within the holding time; however, method SW-8260 was

requested. When the ermr was recognized, the laboratory reanalyzed the trip blank using

method SW-8260, eight days outside of holding time. The results of the initial analysis satisified

the data requirements for trip blank analysis, therefore, only the SW-8240 results were used.

Project-required quantitation limits were met based on the laboratory reporting results below the

PQL.
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2.3.4.8 Surrp2ate and Internal Standard Analysis Results - Internal and surrogate standard

recoveries were used to mdicate acceptable extraction and analytical performance for each

sample. Corrective actions initiated by the laboratory included re-extractionlreanalysis of

samples exhibiting poor surrogate recovery and internal standard failures, unless failure was due
—

to dilution. Sample results were qualified ii corrective action was unsuccessful inirnpro'ing the

recoveries, or holding time constraints did not allow for re-extraction/reanalysis of a sample.

Surrogate failures resulted in the qualification of sample results based on the observed bias.

High surrogate recoveries resulted in qualification of associated positive sample results as

estimated, biased high (ill). Low surrogate recoveries resulted in qualification of all associated

positive and nondetect sample results as estimated, biased low (IL). If a sample required

dilution and the surrogate recoveries were affected, data qualification for surrogate failure was

considered unnecessary.

Internal standard failure resulted in the qualification of associated compounds as estimated (J).

Extremely low recoveries (less than ten percent) resulted in rejection (R) of assocaited

compounds. All surrogate and internal standards were within control limits with the exception

of the following:

Semi-Vplatiles Analyses

• Surrogate recoveries for 2-fluorophenol and phenol were outside of control
limits for sample OT38O1SA, due to a required 10 times dilution;
therefore, no results were qualified.

• Samples 0T3815SA, 0T3802SA, 0T3806SA, 0T3813SA, 0T3809SA,
0T3904SA, and OT39OISA had low recoveries for one or both of the
internal standards chrysene-d12 and perylene-d12. Sample 0T3815SA
also had low recovery for the internal standard phenanthrene-dlO. All
samples were reanalyzed with similar results. The analytes associated
with the low internal standards were qualified as estimated (J) for the
above samples.

• Surrogate recoveries for 2-fluorobiphenyl, phenol-d6, nitrobenzene-d5,
and 2,4,6-tribromophenol were outside of control limits for sample
0T3912SA, due to a required 50 times dilution; therefore, no results were
qualified.
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• Surrogate recoveries for 2-fluorophenol and phenol-d6 were outside of
control limits for sample OT38O1SA, due to a required 10 times dilution,
No results were qualified.

• Samples 0T3928SA, FDtJP-07, 0T3920SA, 0T3926SA, 0T3925SA,
FDUP-08, and 0T3914SA had low recoveries for the internal standard
chrysene-d12 and perylene-d12. All samples were reanalyzed with similar
results. Only 0T3928SA improved upon reanalysis with only perylene-
d12 remaining below the internal standard Inge. The analytes associated
with the low internal standards were qualified as estimated (I) for the
above samples.

• Samples 0T392 ISA and 0T3924SA had low recoveries for one or both
of the internal standards chrysene-d12 and perylene-d12. The samples
were reanalyzed with similar results. The analytes associated with the low
internal standards were qualified as estimated (3) for the above samples.

Pesticides/PCB Analyses

• Surrogate recoveries for DBC were low on one or both columns for
several 0T39 samples. The TCMX surrogate recoveries reported for
these samples were within control limits; therefore, no results were
qualified.

2.3.4.9 Field Duplicates - Field duplicate samples were analyzed to assess sampling precision

for the analytes detected. The results of the field duplicate analyses and the corresponding RPDs

are presented in Table 2-3 and Table 2-4. The RPD criterion for sample results greater than

five times the qu.antitation limit was less than 30 percent. For sample results less than five times

the quantitation limit, the difference between the two results should be less than two times the

PQL. Sample results exceeding these criteria were qualified as estimated (J). All results for

field duplicates met the criteria with the exception of the following:

—
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Metals Analyses

• Sample 0T381 iSA and its duplicate FDIJP-0l had an RPD greater than
30 percent for calcium and zinc, and nickel failed the difference criteria.
The sample and FDUP-0l were qualified "1" for these metals.

• Sample 0T3821SA and its duplicate FDUP-02 had an RPD greater than
30 percent for barium and magnesium, and sodium failed the difference
criteria. The sample and FDUP-02 were qualified '7" for these metals.

• Sample 0T3831SA and its duplicate FDUP-03 exceeded the difference
criteria for selenium. FDUP-03 was qualified "I" for this metal. Sample
0T383 iSA was previously qualified "IL" for selenium based on low post
digestion spike recovery.

• Sample 0T3942SA and its duplicate FDUP-04 had an RPD greater than 30
percent for aluminum, iron, manganese, potassium, and zinc. Beryllium and
sodium failed the difference criteria. The sample and FDUP-04 were qualified
"I" for these metals.

• Sample 0T3848SA and its duplicate FDUP-05 had an RPD greater than
30 percent for arsenic. The sample and FDtJP-05 were qualified "J" for
arsenic,

• Sample OT3911SA and its duplicateFDuP-06 exceeded the difference criteria for
beryffium and chromium. The sample and F'DUP-06 were qualified "J" for these
metals.

• Sample 0T3928SA and its duplicate FD'LTP-07 had an RPD greater than
30 percent for arsenic, iron, nickel, zinc and lead. Chromium failed the
difference criteria. The sample and F'DUP-07 were qualified "J' for these
metals.

• Sample 0T3925SA and its duplicate FDUP-08 had an RPD greater than 30
percent for zinc. The sample and FDUP-08 were qualified "J" for zinc.

Percent Moisture

• Sample 0T3842SA and its duplicate FDIJP-04 had an RPD greater than
30 percent for percent moisture. The sample and FDUP-04 were qualified
"F' for percent moisture.

3517-3209.31 2-37



:
Volatiles Analys

• Sample 0T3925SA and its duplicate FDUP-08 failed difference criteria for
toluene. The sample and FDTJP-08 were qualified "J" for this constituent.

PesticidesfPCB Analyses

• Sample 0T3928SA and its duplicate FDUP-07 failed difference criteria for
4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and chiordane. The sample and FDUP-
07 were qualified "1" for these constituents.

2.3.4.10 Field Blanks - Trip blanks were analyzed to assess sample contamination that may

have occurred during shipping. Equipment blanks and ambient blanks were analyzed to assess

sample contamination that may have occurred during sample collection. Table 2-5 presents the

results of equipment blanks and ambient blanks. Table 2-6 presents the results of the trip blanks

associated with two shipments of samples to be analyzed for volatile organics. Associated

positive sample results may be attributable to blank contamination if the concentrations were less

than or equal to five times the blank concentration or, for certain common laboratory

contaminants, ten times the blank contamination. Sample results attributable to blank

contamination were qualified as estimated (JB). Field blank results were nondetect with the

exception of the following:

—
Metals Analyses - Equipment Blanks

• Equipment blank, EQB-1 collected on 10/22/95, contained 0.135 mgfL of
aluminum, 0.250 mg/L of calcium, and 0.014 mg/L of zinc. All
associated sample results for these metals were greater than five times
blank concentrations; therefore, no results were qualified.

• Equipment blank, EQB-2 collected on 10/23/95. contained 0.120 mg/L of
aluminum, 0.203 mg/L of calcium, and 0.013 mg/L of zinc. All
associated sample results for these metals were greater than five times the
blank concentration; therefore, no results were qualified.
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Equipment blank, EQB-3 collected on 10/24/95, contained 0.064 mg/L of
aluminum, 0.386 mg/L of calcium, 0.568 mgIL of sodium, and 0.006
mg/L of zinc. Associated sample results for aluminum, calcium, and zinc
were gi'eater than five times the blank concentration; therefore, no results
were qualified. All associated positive sample results less than five times
the blank concentration for sodium (284 mglkg) were qualified (JB) based
on blank contamination.

Volatiles Analyses - Equipment Blanks

• Equipment blanks, EQB-1 and EQB-2, contained chloroform at
concentrations of 0.549 g/L and 0.5 17 gfL, respectively. All associated
sample results for chloroform were nondetect; therefore, no results were
qualified.

-I

Volatiles Analyses - Ambient Blank

• Ambient blank, AMBL-1 collected on 10/23/95, contained 0.570 g/L of
chloroform. All associated sample results for chloroform were nondetect;
therefore, no results were qualified.

2.3.4.11 Interferences - The results for chiordane reported in samples 0T3909SA and

— 03916SA were rejected (R) due to interferences resulting from the detection of Aroclors in

these samples.

2,3.4.12 Completeness - Field completeness is defmed as the number of field samples collected

divided by the number of field samples planned. Field completeness was 100 percent for the

sampling event because all samples were collected as planned.

—

The overall completeness of sampling and analysis activities is defmed as the amount of

acceptable data actually acquired divided by the total sample data planned. This calculation

combines the field completeness and the analytical completeness. The overall completeness for

the sampling event was 100 percent for all analytes with the exception of:

— 3517-3209.31 2-46



— t:; ft:::

• 2-chioroethyl vinyl ether completeness was 96 percent for the GMY and
71 percent for the AMS as a result of rejected data due to failure to meet
calibration criteria.

• Hexachlomcyclopentathene completeness was 86 percent for GMY based
on spike recovery failure in the laboratory control spike.

• Chlordane completeness was 93 percent for the GMY.

Mi analytical parameters met the 90 percent completeness goal for this project except 2-

chioroethyl vinyl ether at the AMS and hexachiorocyclopentadiene at the GMY.

3517-3209.31 2-47
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3.0 ANALYTICAL RESULTS

'-I
The following sections present a summary of the analytical chemistry results of soil samples

collected at the Aerospace Museum Site and the Grounds Maintenance Yard at the Naval Air

Station Fort Worth, Joint Reserve Base, Carswell Field. The analytical data summary tables are

presented in Appendix C. The positive analytical results for each site are presented in tables and

figures in the following sections, along with a discussion of the constituents detected at the two
— sites.

3.1 AEROSPACE MUSEUM SITE

The following section discusses the chemical constituents detected in soil samples collected from

the Aerospace Museum Site. Forty-nine soil samples, two background samples, and five field

duplicate samples were collected. The positive analytical results are presented in Table 3-1.

This table also indicates which results were reported at concentrations exceeding the TNRCC
—

Medium Specific Concentration (MSC) value for organic constituents, or the maximum

background concentration and MSC value, for metal constituents. Constituents for which MSC

cnteria apply are also depicted on the associated figures to aid in the interpretation of the data.

3.1.1 Background Levels

Site-specific background levels of metals are based on the results from samples collected from

— two background locations adjacent to the site, 0T3850SA, located south of the site, and

0T385 ISA, located north of the site (Figure 2-1). Sample data were compared to the maximum

values obtained from the background samples. The secondary background sample was used

when the maximum background concentrations were greater than the concentrations reported at

— the site. This occurred for three metals, lead, nickel and zinc. Lead appeared elevated in both

background samples, indicating that the background locations may not be representative of

background conditions.

—
3517-3209.31 3-1
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A high degree of variability was observed between the concentrations reported for several metals

in the two site-specific background samples. Based on this observation, the background

concentrations used for data comparison in the following section may not be representative of

basewide background concentrations.

3.1.2 Data Summary

The analytical results for the Aerospace Museum Site are discussed by chemical class below.

Volatile Organic Compounds - Methylene chloride and toluene were detected in soil samples

collected at this site. Methylene chloride was detected in one soil sample, OT3SO4SA, however

the result was less than the PQL. Toluene was detected in both background soil samples.

Background sample 0T3851SA contained 0.0302 mg/kg of toluene and OT3S5OSA contained

toluene at a concentration less than the PQL. Toluene was detected in 44 of 51 samples

analyzed as depicted in Figure 3-1, however, 27 results were reported at concentrations less than

the PQL. The maximum concentration of toluene was 0.0302 mg/kg, reported in background

sample OT38SISA. Toluene was reported throughout the site in concentrations ranging from

nondetect to 0.0 194 mg/kg at 0T3841SA. The detection of toluene in background samples may

be indicative of the presence of a source unrelated to the Aerospace Museum Site.

Semi-Volatile Organic Compounds - Semi-volatile constituents detected in soil samples included

acenaphthene, anthracene, benz(a)arnhracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(g,h,i)perylene, benzo(k)fluoranthene, butyl benzyl phthalate, chrysene, di-n-

butylphthalate, dibenz(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, mdeno(1 ,2,3-

cd)pyrene, naphthalene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate. Semi-volatiles

were not detected in background sample OT3B5OSA; however, background sample 0T3851SA

contained acenaphthene, anthracene, di-n-butylphthalate, fluorene, and bis(2-ethylhexyl)phthalate

at concentrations below the PQL, and low concentrations of benz(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(g, h,i)perylene, benzo(k)fluoranthene, chrysene,

dibenz(a, h)anthracene, fluoranthene, indeno( 1,2, 3-cd)pyrene, phenanthrene, and pyrene.
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Polynuclear aromatic hydrocarbons (PAHs) were detected in 20 soil samples out of 49 samples

collected at the site as depicted in Figure 3-2. The highest concentrations of PAHs encountered

were collected from the northern third of the site and included samples OT38O1SA, 0T3814SA,

and background sample 0T385 ISA. Dibenzofuran was also detected in samples OT38O1SA and

0T3814SA. The maximum concentration of total PAHs reported was 46.42 mg/kg, at

OT38O1SA, collected adjacent to Fanner's Branch. A second area exhibiting lower levels of

PAHs was identified in the vicinity of sample 0T3847SA, on the south side of the site.

Phthalates were detected in several soil samples, however, butyl benzyl phthal.ate and di-n-

butylphthalate were detected only at concentrations below the PQL. Bis(2-ethylhexyl)phthakte

was detected in five samples, including background sample, 0T3851SA. The maximum —

concentration reported was 1.09 mg/kg at 0T3804SA, on the northwest edge of the site.

Metals - Metals detected in soil samples include aluminum, antimony, arsenic, barium,

beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,

molybdenum, nickel, potassium, selenium, silver, sodium, vanadium, and zinc. All of these

metal constituents were detected at one or both background locations with the exception of

selenium and cadmium. The following metals were detected at the site at concentrations greater

than the background concentration:

• Aluminum results exceeded the maximum background concentration of
5,120 mg/kg at 40 of 49 sample locations. The maximum sample
concentration reported was 20,800 mg/kg at 0T3824SA.

• Antimony results exceeded the maximum background concentration of
1.99 mg/kg at 10 of 49 sample locations, as depicted in Figure 3-3. The
maximum sample concentration reported was 2.79 mg/kg at 0T3848SA.
The remaining locations exceeding the background concentration are
distributed across the site.

• Arsenic results exceeded the maximum background concentration of 2.31
mg/kg at 13 of 49 sample locations as depicted in Figure 3-4. The
maximum sample concentration reported was 5.48 mg/kg at 0T3848SA
on the southwest edge of the site. The remaining locations exceeding the
background concentration are distributed across the site.
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• Barium results exceeded the maximum background concentration of 57,2
mg/kg at 47 of 49 sample locations as depicted in Figure 3-5. The
maximum sample concentration reported was 6,730 mg/kg at 0T3835SA.
All other samples were reported with concentrations less than 200 mg/kg.

• Beryllium results exceeded the maximum background concentration of
0.216 mg/kg at 27 of 49 sample locations as depicted in Figure 3-6. The
maximum sample concentration reported was 1.72 mg/kg at 0T3825SA
located on the eastern edge of the site. Additional locations exceeding the
background concentration are distributed across the site.

• Cadmium was detected at two locations, 0T3806SA and 0T3809SA, at
concentrations of 0.972 mg/kg and 0.843 mg/kg, respectively. These
locations are depicted in Figure 3-7. Background samples were anlayzed
for cadmium, but no cadmium was detected.

• Calcium results exceeded the maximum background concentration of
170,000 mg/kg at 13 of 49 sample locations. The maximum sample
concentration reported was 285,000 mg/kg at 0T3817SA. Additional
locations exceeding the background concentration are distributed across
the site.

• Chromium results exceeded the maximum background concentration of
10.8 mg/kg at 18 of 49 sample locations, as depicted in Figure 3-8. The
maximum sample concentration reported was 40.8 mg/kg at OT38OISA
located on the northeast edge of the site.

• Cobalt results exceeded the maximum background concentration of 3.45
mg/kg at. 22 of 49 sample locations, however many of the results were
less than the PQL. The maximum sample concentration reported was 7.49
mg/kg at OT381OSA located on the north side of the site.

• Copper results exceeded the maximum background concentration of 6.90
mg/kg at 27 of 49 sample locations. The maximum sample concentration
reported was 24.8 mg/kg at OT38O1SA located on the northeast edge of
the site.

• Iron results exceeded the maximum background concentration of 7,040
mg/kg at 34 of 49 sample locations. The maximum sample concentration
reported was 20,000 mg/kg at 0T3840SA located on the southeast edge
of the site.
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Lead results exceeded the maximum background concentration of 96.3
mg/kg at 4 of 49 sample locations. Lead exceeded the secondary' —

background concentration of 52.3 mg/kg at one additional location, as
depicted in Figure 3-9. The maximum sample concentration reported was
1,030 mg/kg at 0T3840SA located on the southeast edge of the site. Two
adjacent sample locations, 0T3847SA and 0T3848SA, were reported with
concentrations of 128 mg/kg and 722 mg/kg, respectively. One additional
location OT38O1SA, on the northeast edge of the site, was reported with
a lead concentration of 227 mgIkg.

Magnesium results exceeded the ma.xirnum background concentration of
2,000 mg/kg at 30 of 49 sample locations. The maximum concentration
reported was 3,200 mg/kg at 0T3824SA located on the west edge of the
site.

• Manganese results exceeded the maximum background concentration of
346 mg/kg at 32 of 49 sample locations. The maximum concentration
reported was 678 mg/kg at 0T3822SA located in the central portion of the
site.

• Molybdenum results exceeded the maximum background concentration of
1.91 mg/kg at 20 of 40 sample locations, however many of the results
were less than the PQL. The maximum concentration reported was 4.03
mg/kg at 0T3840SA, located on the southeast edge of the site.

• Nickel results exceeded the rnaxinium background concentration of 230
mg/kg at one location, 0T3848SA, which was reported at 242 mg/kg.
All results exceeded the secondary background concentration of 5.75
mg/kg, as depicted in Figure 3-10. Nickel concentrations across the site
range front less than 10 mg/kg to 229 mgIkg.

• Potassium results exceeded the maximum background concentration of
1,160 mg/kg at 30 of 49 sample locations. The maximum concentration
reported was 2,740 mg/kg at 0T3824SA, located on the west edge of the
site.

• Selenium was detected at six locations, with a maximum concentration of
0.143 mg/kg at OT3S3OSA, located in the central portion of the site.
Background samples were analyzed for selenium, but no selenium was
detected.

• Silver was not detected above the PQL at any sample location.
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• Sodium results exceeded the maximum background concentration of 135
mg/kg at 13 of 49 sample locations. The maximum concentration
reported was 426 mg/kg at 0T3840SA, located on the southeast edge of
the site.

• Vanadium results exceeded the maximum background concentration of
14.5 mg/kg at 39 of 49 sample locations. The maximum concentration
reported was 28.5 mg/kg at 0T3829SA, located on the east edge of the
site.

• Zinc results exceeded the maximum background concentration of 110
mg/kg at 2 of 49 sample locations. Results exceeded the secondary
background concentration of 43.1 mg/kg at 22 of 49 locations. The
maximum concentration reported was 204 mg/kg at 0T3848SA, located
on the southwest edge of the site.

GROUNDS MAINTENANCE YARD

The folio g section discusses the chemical constituents detected in soil samples collected from

the Grounds tenance Yard. Twenty-eight soil samples, two background samples, and three

field duplicate es were collected. The positive analytical results are presented in

Table 3-2. This table indicates which results were repoTted at concentrations exceeding the

TNRCC MSC value for o 'c constituents, or the maximum background concentration and

MSC value, for metal constituen Constituents for which MSC criteria apply are also depicted

on the associated figures to aid in of the data.

3.2.1 Background Levels

Site-specific background levels of metals were determm m samples collected from two

background locations adjacent to the site, OT39OISA, located the south, and 0T3902SA,

located to the north (Figure 2-2). Sample data were compared to the urn values obtained

from the background samples. The secondary background sample was u en the maximum

background concentrations were greater than the concentrations reported at t site. This

occurred for four metals, beryllium, iron, nickel, and potassium. Both backgroun pies
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appeared to contain high concentrations of aluminum and vanadium, indicating that the

background locations may not be representative of background conditions.

A high degree of variability was observed between the concentrations reported for several metals

in the two site-specific background samples. Based on this observation, the background

concentrations used for data comparison in the following section may not be representative of

basewide background concentrations.

3.2.2 Data Summary

The analytical results for the Grounds Maintenance Yard are discussed by chemical class below.

Volatile Organic Compounds - Acetone, 2-butanone (MEK), carbon disulfide, methylene

chloride, tetrachioroethene, toluene, and xylenes were detected in soil samples collected at this

site. With the exception of toluene, volatile constituents were not detected in the background

samples. Background sample OT39OISA contained 0.00503 mg/kg toluene which was less than

the PQL. Toluene was detected in 21 of 28 samples analyzed as depicted in Figure 3-11,

however 14 results were reported at concentrations less than the PQL. The maximum

concentration of toluene detected was 0.0336 mg/kg at 0r3925SA. Other volatile constituents

detected include the following:

• Acetone was detected at three locations, 0T3912SA, 0T3917SA, and
0T3920SA with a maximum concentration of 0.107 mgIkg at 0T3917SA.
These locations are adjacent to the mower storage shed and concrete
containment pad.

• 2-Butanone was detectedat two locations, 0139 17SA and 0T3920SA with
a maximum concentration of 0.0266 mg/kg at 0T3917SA. These
locations are adjacent to the mower storage shed and concrete containment
pad.

• Carbon disulfide was detected at one location 0T3908SA, on the east edge
of the site, at a concentration of 0.00061 mg/kg.
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• Methylene chloride was detected at five locations with a maximum
concentration of 0.0271 mg/kg at 0T3921SA, located in the central
portion of the site.

• Tetrachioroethene was detected at two locations, 0T3918SA and
0T3930SA. The maximum sample concentration reported was 0.00358
mg/kg at 0T3930SA, located adjacent to the office on the southwest edge
of the site.

• Xylenes were detected at one location, 0T3917SA, at a concentration of
0.00296 mg/kg, which was below the PQL. This location is adjacent to
the mower storage shed.

Semi-Volatile Organic Compounds - Semi-volatile constituents detected in soil samples include

2-methylnaphthalene, acenaphthene, anthxacene, benz(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, butyl benzyl phthalate,

chrysene, di-n-butylphthalate, dimethylphthalate, dibenz(a,h)anthracene, fluoranthene, fluorene,

indeno(l ,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate.

Semi-volatiles were not detected in the background surface soil samples with the exception of

di-n-butylphthalate detected at 0.0276 mg/kg, which was below the PQL, in sample OT39OISA.

PAHs were detected at 15 of 28 sample locations as depicted in Figure 3-12. The highest

concentrations of PAils encountered were collected from samples collected adjacent to the

concrete containment pad and along the east edge of the site. The maximum concentration of

total PAHs reported was 41.01 mg/kg, at 0T3905SA.

Phthalares were detected in several soil samples, however di-n-butylphthalate was detected only

at concentrations below the PQL. Butyl benzyl phthalate was detected above the PQL in one

sample, 0T3916SA, at a concentration of 2.60 mg/kg. Bis(2-ethylhexyl)phthalate was detected

above the PQL at two locations, 0T3905SA and 0T3918SA, at concentrations of 2.35 mg/kg

and 0.494 mg/kg, respectively. 0T3905SA is located on the east edge of the site.
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Pesticide/PCBs - Pesticides and PCBs detected in soil samples include 4,4'-DDT, 4,4'-DDD,

4,4-DDE, Aroclor 1254, chlordane, dieldrin, heptachiorepoxide, and methoxychior. Pesticides

and PCBs were not detected in either of the background soil samples. Pesticide/PC

constituents are depicted in Figure 3-13 and are discussed below:

4,4'-DDT was detected at two locations, 0T3920SA and 0T3928SA, at
0.0134 mg/kg and 0.176 mg/kg, respectively. These locations are near
the concrete containment pad and the equipment bay.

• 4,4'-DDD was detected at four locations, OT3911SA, 0T3920SA,
0T3926SA, and 0T3928SA. The maximum sample concentration
reported was 0.0342 mg/kg at 0T3928SA.

• 4,4'-DDE was detected at nine locations, with a maximum sample
concentration of 0.143 mg/kg at 0T3928SA.

• Aroclor 1254 was detected at two locations, 0T3909SA and 0T3916SA,
at 0.161 mg/kg and 0.181 mg/kg, respectively. These locations are in the
fenced electric substation.

• Chiordane was detected at 8 of 28 sample locations. The maximum
sample concentration reported was 0.110 mg/kg at OT 3920SA, near the
concrete containment pad.

• Dieldrin was detected at three locations, Ot3904SA, OT391OSA, and
0T3926SA. The maximum sample concentration reported was 0.00331
mg/kg at 0T3926SA, near the west edge of the site.

• Heptachlor epoxide was detected at one location, 0T3920SA, at a
concentration of 0.00175 mg/kg, below the PQL.

—
• Methoxychlor was detected at one location, 0T3928SA, at a concentration

of 0.0129 mg/kg, however this result was qualified as an estimated value
due to blank contamination.

Chlorinated Herbicides - Herbicides detected in soil samples include 2,4,5-TP (Silvex) and

MCPP. Herbicides were not detected in either of the background soil samples. Silvex was

detected in two samples, OT39I1SA and 0T3917SA, at 0.00551 mg/kg and 0.00510mg/kg,
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respectively. MCPP was detected in sample 0T3905SA at 4.05 mg/kg. Figure 3-14 depicts the

locations where herbicides were detected.

— Metals - Metals detected in soil samples include aluminum, antimony, arsenic, barium.

beryllium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum,

nickel, potassium, selenium, sodium, vanadium, and zinc. All of the metal constituents reported

were detected at one or both background locations with the exception of antimony and selenium.

Aiuminum, arsenic, barium, calcium, iron, lead, magnesium, manganese, nickel, potassium,

sodium, vanadium, and zinc were detected at concentrations above the PQL in both samples.

The following metals were detected at concentrations greater than the maximum background

concentration:

Aluminum results exceeded the maximum background concentration of
9,440 mg/kg at 2 of 28 sample locations. The maximum sample
concentration reported was 10,800 mg/kg at 0T3922SA.

• Antimony was detected at 10 of 28 sample locations as depicted in Figure
3-15. The maximum sample concentration reported was 3.17 mg/kg at
0T3922A. Antimony was not detected in either background sample.

• Arsenic results exceeded the maximum background concentration of 2.23
mg/kg at 6 of 28 sample locations as depicted in Figure 3-16. The
maximum sample concentration reponed was 169 mg/kg at 0T3907SA on
the east edge of the site. Additional locations exceeding the background
concentration are distributed across the site.

• Barium results exceeded the maximum background concentration of 122
mg/kg at 20 of 28 sample locations. The maximum sample concentration
reported was 183 mg/kg at OT3911SA.

• Beryllium results exceeded the maximum background concentration of
0.634 mg/kg at 2 of 28 sample locations. Detections of beryllium were
reported at 8 of 28 locations, as depicted in Figure 3-17. The maximum
sample concentration reported was 1.81 mg/kg at OT3911SA. Seven of
eight detections were encountered on the south side of the site.

—
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• Calcium results exceeded the maximum background concentration of
106,000 mg/kg at 25 of 28 sample locations. The maximum sample
concentration reported was 296,000 mg/kg at 0T3906SA. Additional
locations exceeding the background concentration are distributed across
the site.

• Chromium results exceeded the maximum background concentration of
9.28 mg/kg at 12 of 28 sample locations as depicted in Figure 3-18. The
maximum sample concentration reported was 32.7 mg/kg at 0T3905SA
located on the east edge of the site.

• Cobalt results exceeded the maximum background concentration of 3.57
mg/kg at 3 of 28 sample locations, however all of the results were less
than the PQL.

• Copper results exceeded the maximum background concentration of 9.04
mg/kg at 13 of 28 sample locations. The maximum sample concentration
reported was 24.8 mg/kg at 0T3906SA located on the east edge of the
site. Many of the concentrations exceeding the background were reported
below the PQL.

• No iron results exceeded the maximum background concentration of
10,800 mg/kg reported at OT39OLSA, However, 6 of 28 sample locations
exceeded the secondary background concentration of 7,090 mg/kg reported
at 0T3902SA. The highest sample concentration reported was 9,630
mg/kg at 0T3928SA.

• Lead results exceeded the maximum background concentration of 12.4
mg/kg at 13 of 28 sample locations as depicted in Figure 3-19. The
maximum sample concentration reported was 86.0 mg/kg at 0T3928SA

- located on the west edge of the site between the trailers. Additional
results exceeding background were identified at 0T3920SA near the
concrete containment pad, at 0T3905SA and 0T3907SA on the east edge
of the site, and at other locations distributed across the site.

• Magnesium results exceeded the maximum background concentration of
2,370 mg/kg at 5 of 28 sample locations. The maximum concentration
reported was 3,140 mg/kg at 0T3929SA located near the office.

• Manganese results exceeded the maximum background concentration of
334 mg/kg at 10 of 28 sample locations. The maximum concentration
reported was 493 mg/kg at 0T391 iSA located on the south side of the
site.
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• Molybdenum results exceeded the maximum background concentration of
1.59 mg/kg at 7 of 28 sample locations, however many of the results were
less than the PQL. The maximum concentration reported was 2.31 mglkg
at 0T3918SA, located on the south side of the site.

• Nickel results exceeded the maximum background concentration of 114

rnglkg reported at 0T3902SA, at 19 of 28 sample locations. Nickel
exceeded the secondary background concentration of 8.72 mg/kg at22 of
28 sample locations, as depicted in Figure 3-20. The maximum
concentration reported was 257 mg/kg at 0T391 ISA, located on the south
side of the site. Other locations exceeding background are distributed
across the site.

• One potassium result exceeded the maximum background concentration of
2,170 mg/kg reported at OT39O1SA. Potassium exceeded the secondary
background concentration of 1,480 mg/kg at 12 of 28 locations. The
highest reported concentration was 2,290 mgfkg at 0T3929SA.

• Selenium was detected at 12 locations, however several results were
reported below the PQL. The maximum concentration reported was 0.617
mg/kg at 0T3914SA, located in the central portion of the site. Selenium
was not detected in either background sample.

• Sodium results exceeded the maximum background concentration of 70.6
mg/kg at 27 of 28 sample locations, however 17 samples were qualified
as estimated due to blank contamination. The maximum concentration
reported was 550 mg/kg at 0T3917SA, located on the south side of the
site.

• None of the vanadium results exceeded the maximum background
concentration of 17.4 mg/kg at 0T3902SA, located on the north side of
the site.

• Zinc results exceeded the maximum background concentration of 44.2
inglkg at 21 of 28 sample locations. The maximum concentration
reported was 122 mg/kg at 0T391 ISA, located on the south side of the
site.
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4.0 REGULATORY COMPAJUSON

The positive analytical results from the site investigation were compared to the appropriate Texas

Natural Resource Conservation Commission (TNRCC) regulatory standards. The selection of

regulatory standards was based on LAW's understanding of current land use and probable future

land use at the facility.

4.1 REGULATORY STANDARDS

The TNRCC published the final Risk Reduction Standards in the Texas Register and the

regulation was made effective June 29, 1993, (TNRCC, 1993). The standards were written for

the protection of human health and the environment from exposure to contaminant releases.

Under the Standards, closure of a contaminated area may be attained by applying Risk Reduction

Standard Number 1, 2, or 3. Risk Reduction Standard Number 1 involves closure or

remediation to background, or to the practical quantitation limit (PQL), if the PQL is greater

than background. Standard Number 2 involves closure or remediation to health-based cleanup

levels or medium specific concentrations (MSCs). The TNRCC has published MSCs for soil

and ground water, for both industrial and residential land use. If industrial soil MSCs are used,

the responsible party must register specific information about the site in the registry of county

deeds, and future owners of the facility are required to undertake responsibility for post-closure

care. Risk Reduction Standard Number 3 includes a baseline risk assessment for the purpose

of assessing the potential risk to human health and the environment under existing sIte-specific

conditions.

The scope of this site investigation was developed to determine the presence of site contaminants

that may potentially impact human health through direct contact with surface soil, or through

contamination of ground water or surface water. The land use at the two sites investigated is

currently, and is expected to continue to be, industrial. Therefore, the industrial MSCs for soil

were used for both the SoilJAir and Ingestion Standard (SAX-md) and the Soil-to-Ground Water

Cross-Media Protection Concentration (GWP-Ind). The lower of the two criteria for any
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detected constituent was used to determine whether a reported concentration exceeded the MSC

value under Standard Number 2.

4.2 COMPARISON OF RESULTS TO REGULATORY STANDARDS

Background data were obtained for each of the two sites investigated in order to perform a

comparison of metals constituents detected at the sites to naturally occurring concentrations. For

metals occurring at concentrations exceeding background levels, results were also compared to

MSC values (Tables 3-1 and 3-2). Organic constituents were compared directly to MSC values.

When sample duplicate results were reported, the highest concentration was used for comparison

purposes. Any result qualified as estimated due to blank contamination (JB) was not included

in the sample data used for comparison.

4.2.1 Aerospace Museum Site

Eight metals were reported at concentrations exceeding both the site-specific background

concentrations, as discussed in Section 3.1, and MSC criteria. A site map depicting the

concentrations of these metals is presented in Figure 4-1.

• Antimony was reported in one background sample at a concentration
greater than the MSC value of 0.6 mg/kg. Ten samples were reported
with antimony concentrations greater than background and the MSC
criteria.

• Arsenic was reported at concentrations greater than the MSC value of
3.27 mg/kg in three samples.

• Barium was reported at a concentration greater than the MSC value of 200
mg/kg in one sample.

• Beryllium was reported at concentrations greater than the MSC value of
0.4 mg/kg in 25 samples.

• Cadmium was reported at concentrations greater than the MSC value of
0.5 mg/kg in two samples.
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• Chromium was reported in one background sample at 10.8 mg/kg, greater
than the MSC value of 10.0 mg/kg. Eighteen samples were reponed with
chromium concentrations greater than the background sample and MSC
value.

• Lead was reported in five samples at concentrations exceeding the
secondary background sample and the MSC value of 1.5 mg/kg.

• Nickel was reported in thirty-two samples at concentrations exceeding the
secondary background sample and the MSC value of 10.0 mg/kg.

All volatile and semi-volatile organic constituents detected were compared directly to the

appropriate MSC values. All sample results reported for organic constituents were less than the

MSC values.

Es were reported at concentrations exceeding both the site-specific background

discussed in Section 3.2, and MSC values. A site map depicting the

MSC value of

is presented in Figure 4-2

was detected in ten samples at concentrations exceeding the
of 0.6 mg/kg. Background samples were nondetect.

:ected in three samples at concentrations exceeding the

• Beryllium was report in eight samples at concentrations exceeding the
secondary background pie and the MSC value of 0.4 mg/kg.

• Chromium was reported in
MSC value of 10.0 mg/kg.

• Lead was reported in thirteen
MSC value of 1.5 mg/kg.

• Nickel was reported in twenty-one samples at
secondary background sample and the MSC val
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All o constituents detected, including pesticides/PCBs, herbicides, volatile organics, arid

semi-volatile or , were compared directly to the appropriate MSC criteria. The sample

results reported for all org onstituents were less than the MSC criteria with the following

exceptions: one sample contained bis exyl)phthalate exceeding the MSC criterion of

2.04 mg/kg; one sample contained both 4,4'-DDT an , each exceeding the MSC
—

criterion of 0.0841 mg/kg; one sample contained dieldrin exceeding t criterion of

0.00179 mg/kg; and two samples contained Aroclor 1254 exceeding the MSC criterion o . —

mg/kg.

a
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY OF FINDINCj

A summary of findings based on the results of the soil analyses performed during the site

investigations are presented in the following sections.

5.1.1 Aerospace Museum Site

Soil samples collected at the Aerospace Museum Site contained metals, volatile organic, and

semi-volatile organic constituents. Toluene was detected in samples throughout the site,

including background locations. The toluene results may be attributable to widespread ambient

contamination or laboratory contamination; however, no contamination was detected ut the

associated field or laboratory QC blanks. Methylene chloride was detected at only one location

at the site. All detections of volatile compounds were less than the MSC cnteria.

Polynuclear aromatic hydrocarbon compounds were detected throughout the site, including the

background sample collected north of the site. The highest concentrations encountered were in

the northern area of the site adjacent to Farmers Branch. The presence of PAN constituents

could be the result of surficial spills of petroleum products, oils, or lubricants previously

documented at this site. None of the individual PAN constituents exceeded the MSC criteria.a-

Phthalates were detected at concentrations less than the MSC criteria. The presence of

phthalates at low levels may be due to the prevalence of phthalate compounds in the

environment, and thus may be unrelated to previous site activities.

Samples collected from four locations exhibited maximum concentrations for multiple metals.

Chromium and copper concentrations were highest at location OT38OISA; aluminum,

magnesium, and potassium concentrations were highest at location 0T3824SA; iron, lead,

molybdenum, and sodium concentrations were highest at location 0T3840SA; and antimony,
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arsenic, nickel, and zinc were highest at location 0T3848SA. These four locations are near the

site perimeter on the northeast, west, southwest, and southeast boundaries of the site. Locations

OT38O1SA and 0T3840SA are adjacent to Farmers Branch, which flows along the northern and

eastern boundary of the site, and eventually empties into the West Fork of the Trinity River.

Of the 22 metal constituents detected at the site, all 22 were reported at concentrations exceeding

background levels at one or more locations. Of these, the following eight metals also exceeded

MSC criteria: antimony, arsenic, barium, berythum, cadmium, chromium, lead, and nickel.

However, the background data collected during this investigation may not be representative of

base-wide background concentrations, as discussed in section 3.0. As a result, the findings for

metals detected at the site are inconclusive. —

1.2 Grounds Maintenance Yard

Soil sarnp collected at the Grounds Maintenance Yard contained metals, volatile organics,

semi-volatile or cs, pesticides/PCBs, and chlorinated herbicides. Seven volatile constituents

were detected, inclu acetone, 2-butanone (MEK), carbon disulfide, methylene chloride.

tetrachlomethene, toluene, d xylenes. Toluene was detected in samples throughout the site,

including the two background I ons. The toluene results may be attributable to widespread

ambient contamination or laboratory tamination; however, no contamination was detected in

the associated field or laboratory QC bl Methylene chloride was detected at five locations,

acetone was detected at three locations, 2-bu e and tetrachioroethene were detected at two

locations, and carbon disulfide and xylenes were de ted at one location. The presence of low

levels of volatile constituents may be related to solven sage for the purpose of cleaning the

equipment stored at the site. All detections of volatile co unds were less than the MSC

criteria.

Polynuclear aromatic hydrocarbon compounds were detected throughout t ite. However, the

highest concentrations occurred adjacent to the concrete containment pad directly east

(downgradient) of that location. The presence of PAN constituents could be t suit of

3517-3209.31 5-2



:.

sut-ficial spills of petroleum products, oils, or lubricants assocated with site activities. None of

the individual PAH constituents exceeded the MSC criteria.

thalates detected were at concentrations less than the MSC criteria except for bis(2-

ethy1h )phthalate. The highest concentration detected was at a location near the earern site

boundary. e source of this contamination is unknown; however, phthalates are commonly

occurring env nmental contaminants.

Pesticides were detec at the site in areas where mixing and handling of these substances likely

occurred. Location 0 8SA, between the trailers on the west side of the site, exhibited the

maximum concentrations o ,4'-DDT, 4,4'-DDD, 4,4'-DDE, and methoxychior. Location

0T3920SA, adjacent to the con te containment pad, exhibited the maximum concentration of

chlordane at the site. In addition, eptachior epoxide, 4,4'-DDT, and 4,4'-DDD were also

detected adjacent to the pad. PCBs ere detected at two locations in a drainage feature

downgradient of the electric substation. lIar 1254 concentrations were greater than the

MSC criteria at these locations. All pestici concentrations were less than the MCS criteria

with the exception of 4,4'-DDT, 4,4'-DDE, an eldrin.

The chlorinated herbicides Silvex and MCPP were det at three locations at the site, but at

concentrations less than the MSC criteria. The presence herbicides is consistent with the

historic use of the maintenance yard.

Location 0T39 liSA, downgradient from both the concrete pads and e mower storage area,

exhibited the maximum concentrations for five metals: barium, berylliu manganese, nickel,

and zinc. The presence of arsenic and lead at locations 0T3928SA and 0 21SA, adjacent

to and downgradient of the pesticide storage area, could be related to pesticide so found at

these locations.

Of the 20 metal constituents detected at the site, 18 were reported at concentratio that

exceeded baclround levels at one or more locations. Of these, the following six metals o

—
3517-3209.31 5-3
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exceeded MSC criteria: antimony arsenic, chromium, lead, and nickel. However the

background data collected during this investigation may not be representa
-

ase-wide

background concentrations, as discussed m Section 3.0. suIt, the findings for metals

detected at the site are inconclusiv

5.2 RECOMMENDATIONS

Based on the results of the investigations performed at the Aerospace Museum Site and Grounds

Maintenance Yard, LAW has prepared the following recommendations.

5.2.1 Aerpsopce Museum Site

• Polynuclear aromatic hydrocarbons detected in the northern area of the
site adjacent to Farmers Branch have not been fully delineated. LAW
recommends sampling of Farmers Branch sediments to determine whether
PAM constituents pose a threat to surface water. Additional soil sampling
may also be necessary to define the vertical extent of PAH contamination.

• Metals data from this investigation were inconclusive because the data
from the two background samples do not appear to be representative of
true background levels when compared to metals concentrations reported
from the site. LAW recommends that the results ofthe planned base-wide
background study be used to reevaluate this site for concentrations of
metals.

ie organic compounds, PAN compounds, and bis(2-
hthalate detected at the site have not been fully delineated.

additional soil sampling to fully delineate the
,t of these constituents.

Pesticides/PCBs detected at the site ha been fully delineated. LAW
recommends additional sampling to determine rizontal and vertical
extent of these constituents. PCBs may pose a e to off-site
migration via surface drainage features. LAW recommends tainment
of run-off from the electric substation to reduce off-site migration, and
removal of the PCB source and contaminated soils.

3517-3209.31 5-4
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