WELL LOGS



GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-84

LITHOLOGIC LOG OF WELL RD-7

DEPTH INTERVAL

{feet) DESCRIPTION OF MATERIAL
0-8 CLAYEY SILT Brown, with some gravel
{Filn
8 - 300 SANDSTONE Alternating zones of medium brown and light grey, very
) fine to medium grained with some silt, with fissile siltstone
interbeds

NOTE: Driller noted fractures at 120’
and 250,

TOTAL DEPTH OF BOREHOLE: 300 feet

BG4AOM-B9C GWRC
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GROUNDWATER RESQURCES CONSULTANTS, INC. s040

DEPTH BELOW LAND

SURFACE IN FEET
2= 0 ==z /? TR
é I2-inch DIAMETER STEEL CASING
%L— 175 - inch DIAME TER BOREHOLE
Z—w CEMENT GROUT
30 —

6!/5-inch DIAMETER BOREHOLE

OPEN BOREHOLE

101 L—

FIGURE 2
CONSTRUCTION SCHEMATIC WELL RD-74




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-27

LITHOLOGIC LOG OF MONITOR WELL RS-16

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

0- 7.0 CLAYEY SAND Light brown, some clay interlayers, trace gravel, dry,
may be fill, no odor.

At 2.0 feet, damp.

I 7.0-11.0 SANDY CLAY Dark brown, some gravel, trace sandstone cobbles,
no odor, may be fill.
l 11.0-18.0 SILTY SAND Brown, some clay, trace gravel, damp, traces of
concrete,
l 18.0- 20.5 SANDSTONE Yellow-brown, friable, weathered, damp,
{(CHATSWORTH no odor,
FORMATION)

TOTAL DEPTH OF BOREHOLE: 20.5

8640M-89C GWRC
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ADMINISTRATIVE OFFICE ADDRESS

San-Diego » Portland ¢ Pocatello, ID
P:0::Box.724. (U587 MAIL-ONLY
301 -A Rcosevelt ﬁPARCELS

OhLY)

8390
208) 234 441, ¢ (800) 528—8206

..........

: FAX 190,5\ ?'34—1%

l]ecembﬂ 14, 200]

'''''''

Vs, D Haimbrick! Adia Norels
] \'Iontgomery Watson Harza _

250 North Madison Avenue : R ¢

Pasadena, Lahlorma 91101 v o

: ’ : ) _,/..

Subj'ectg,...--f'/ Field Docmngi;tation-Repoﬁ for
e Land Fill Boindary and Conductive Debris Survey,

7 Area 1V Landfill, Rocketdyne SSFL "

3 ;:-' 44 : m

-~ Dear M ----Hambmk and Mr.Norris;

- Representatives: of FULS Services (‘orpamtmn were: present at: ﬂle Aveq- l\ALandﬁlls:te Bl
- December 10 and 11; 2001 to conduct a survey ¢ of the Area Four Landfill to determine the
approximate, Landfill boundary and interior lying conductive anomalies. The search areais

..................................... an.approximate.160.by.440.foot.open.area depicted on MWH Sheet FIG 1-SV. Drnwino
Entitled SWMU 7.1 Bulldmg 56 Landhll (bcale 1in=40ft.). ‘

\GETHODS

1 . _ Anniog Audio and/or Real Tnne Delayed Pulse Electronmgnetlc—lnductlon Metal Detectlon

---------- (DBLMIMD)»method is-employed.-Analog Systems-104-B-induction-unit-with-four-foot. coil
% ' loop antenna is utilized to search out surface projection metal - mass anomalies typically
ubsewed over metal - mass debris. A five by ﬁve foot grid path is walked throughout the
survey zone, Observed anomalies are marked wlth red paint and one-foot length wooded

tikes (painted with red paint). X buse’ reference line trending South isstaked within the
¢/ southern portion of the survey area using 4 -foot wooden lath. Existing Fencing is utilized

i, -

for reference as well. Reference lines are plotted on Sheet Drawing. Observations are plotted_

- ' ‘ on Sheet Drawmg using Two-Point Triangular Intersection method.




o
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Area 1V Landfill SuWey— Rockeidyne SSFT. - Page 2

OBSERVATIONS

Physical Site Description

The landfill site (survey zone) is located northwest of the Bmldmg 100 area. Itis situated
along the top of the east side of a deep northeast trending ravine, The landfill survey zone is
approximately 160 by 440 feet trending north to northeast. The LF western boundary is
along the top-of-slope area leading into the referenced northeast trending ravine; the
eastern boundary includes the existing chain link fence, open pit area, and rock outcropping;
the southern boundary is rock outcropping; and the northern boundary is rock
outcropping. Most of the vegetation across the flat open areas has been removed or
flattened. Ground surface varies and consists of soil and some areas with soil mixed with ;

fine concrete, asphalt, and metal pieces.

Surface debris piles are observ ed near the northern — northeast boundary and near the
southern boundary. A telephone pole insulator is observed along the west side at top of
slope. A steep sloping side of LI area is observed from top of slope down to toe of slope at

the base of the northeast trending ravine. Sides of slope wall are also covered with some

concrete. and asphalt debris of mrious sizes from small pieces to very large blocks

Findings

Observaﬁom from the Delayed Pulse EMIMD (DP — EMIMD) survey indicate low ambient
EM noise (background response) from the existing ground in the immediate area allowmg
for high gain setting and optimum response. Specific EMIMD results from real —time data
collected, indicate conductive anomalies primarily along the top of slope areas along the
western, northern and southern portions of the survey zone. Some smaller isolated
anomalies are located within the east side (Refer to Fig 1). Metallic r esponse is not observed
at all surface debris areas. : :




Area 1V Landfill Survey- Rocketdyne SSFL - Page 3

SUMMARY AND CONCLUSIONS

EMIMD response at this site is good. EMIMD response may indicate conductive or
metallic near surface to relative deeper debris material associated with past landfill
operations. Metallic response is not observed at all surface debris pile locations; therefore
non-metallic debris may also be buried at unknown depth below this site. Most surface
debris and metallic 'anomaly observations are noted near the top of slope areas and along the
sloping sidewall areas. Deeper burial material located back away from the top of slope may
exist; however; this material may be out of detection range. Careful exploratory trenching
or borehole sampling may be needed to determine the exact nature of subsurface below this

site.

If you have any questlons about this report or referenced data please feel firee to call at:
(800) 528-8206. :

_ Sincerely,

ULS Seryi¢es Corporaﬁoﬂ

Field Survey Representative
President and Director '
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ULS SERVICES CORPORATION

0061 Calio Dol Verde Gantes, O §2071 800 5258200  wwyw . utzservices O

August 30, 2002

Ms, Dixie Hambrick
Montgomery Watson Harza
250 North Madison Aveaue
Pasadena, California 91101

Subject: Field Documentation Report for Additional Work
Land Fill Boundary and Conductive Debris Survey,
Area 1V Landfill, Rocketdyne SSFL

Dear Ms. Hambrick,

A representstive of ULS Services Corporation was present at the Area 1V Landfill sie oo
August 29, 2002 to verify/remark staked condactive anomalics (observed during our work
cfforts last December 2001) and to further investigate areas recently cleared of brush that
were nat investigated during previous cfforts, Recent brush clearing cfforts destrayed »
few stakes, but for the majorify the previous markings are intact. Additional areas oot
surveyed fast time due to excessive brush were checked. These areas include the area eust
of the fence line (Fshuped fence used as hascline) and the upward trendiag hill-slope
located to the sonth or south of RD-7, This area was heavily brushed at the time and was
thought to be native material or bedrock. Ne conductive anomalies ure observed in these
arcar. ULS staff walked site with MWH staff and helped place proposed trench marker
stakes relative to conductive axomulies observed and marked and depicted on MWH

drawing,

If you have sny questions about this repert or referenced daia please feel free 1o cali at:
(800) 528-8206.

Sincerely,

ULS Services Carporation

./] /
Mickiae
Field Survey Representative

Cc: Glen Jaffe
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Group 8-Western Portion of Area IV RFI Report
Appendix B — B056 Landfill (SWMU 7.1) September 2007

APPENDIX B, ATTACHMENT B-3
BUILDING 056 LANDFILL (SWMU 7.1)
Electronic Copy of Validation Reports, COCs, and Case Narratives
Readme File

This Readme file contains information and instructions regarding the electronic copies of the
Data Quality Report, validation reports, chain-of-custody forms, case narratives, and data tables
included in Attachment B-3 of the Group 8-Western Portion of Area IV RCRA Facility
Investigation (RFI) Report Santa Susana Field Laboratory (MWH 2007), and is provided
electronically on the compact disc (CD) that comprises this attachment.

This read-only CD contains a summary data table and electronic copies of validation reports,
chain-of-custody (COC) forms, and case narratives for samples collected at the B056 Landfill
RFI (SWMU 7.1). All data in the tables and documents included in this section were used for the
RFI characterization and/or risk assessment of B056 Landfill of the Group 8 — Western Portion
of Area IV RFI Report.

There are five main components to this attachment (the Laboratory Data Quality Report, three
folders and one summary data table):

1. Data Quality Report

This report was prepared to describe data quality of samples collected for the B056 Landfill
Group 8 Reporting Area.

2. “Soil” Folder

This folder contains sampling and analytical information for soil samples collected at the B056
Landfill RFI Site. The folder is divided into three subfolders:

e COC - Case Narratives: This subfolder contains COCs, analytical request change
forms (where applicable), and analytical report case narratives. The electronic files
are scanned images of hard copy documents presented in Portable Document Format
(PDF) files, which can be viewed using Adobe Acrobat software. The electronic files
are grouped and organized in this subfolder by the sample delivery group (SDG)
number, a tracking and reporting number used by the laboratory to group up to 20
samples upon receipt.

The COCs were generated in the field at the time of sample collection to document
the handling and chain of custody for the samples.

The case narrative is text typically found at the beginning of the laboratory report.
Laboratories use the case narrative to describe any deviation from standard handling
or analytical procedures for a sample or SDG.

Attachment B-3
1of5



Group 8-Western Portion of Area IV RFI Report
Appendix B — B056 Landfill (SWMU 7.1) September 2007

Change Forms are generated for samples subsequent to shipment to the laboratory.
Generally, change forms were generated when changes or corrections to a COC were
needed (e.g., when additional analyses were requested for a sample).

e Validation Reports: Validation reports include laboratory results and a data
assessment form completed by AMEC Earth and Environmental, Inc. (AMEC) or
MEC*, LLC (MEC”) data validators. The validation report summaries identify the
analytical method and target compounds for each sample. Additionally, the report
indicates whether each compound was detected, the concentration (or detection limit
if not detected), and applicable laboratory and data validation qualifiers. With the
exception of field QC samples (field blanks, equipment rinsates), all analytical data
generated from background field samples were validated by AMEC or MEC*. Data
validation report PDFs are sorted by their validation report numbers, which can be
associated with results of interest in the BO56 Landfill Data Table (see description in
section 5 below).

e Not Validated: This folder contains Lab reports (with copy of COC when available)
or copies of Results Table from previous site investigations that were not covered by
this program. Asbestos results contained in this folder are not included in the B056
Data Table.

3. “Soil Vapor” Folder

The Soil Vapor folder contains sampling and analytical information for soil vapor samples
collected at BO56 Landfill RFI Site. The folder contains three subfolders:

e COC - Case Narrative: See the analogous description for this subfolder in the Soil
Matrix section above.

e Validation Reports: See the analogous description for this subfolder in the Soil
Matrix section

e Not Validated: See the analogous description for this subfolder in the Soil Matrix
section

4. “Surface Water” Folder

The Surface Water folder contains sampling and analytical information for surface water samples
collected at B0O56 Landfill RFI Site. The folder contains two subfolders:

e COC - Case Narrative: See the analogous description for this subfolder in the Soil
Matrix section above.

e Validation Reports: See the analogous description for this subfolder in the Soil
Matrix section

5. B0O56 Data Table

Attachment B-3
20f5
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This table is a sampling and analytical results table for BO56 samples included in the B056
Landfill RFI site characterization. The table is provided in PDF format. The data was queried
from the SSFL database, which has been maintained throughout the history of the RFI program.

Results included in the B056 RFI risk assessment are populated with a “yes” in the ”Included in
Risk Assessment” column of the table.

This table can be used as a correlation look-up table to make documents in this appendix easier
to access.

The B056 RFI Site Data Table is sorted (in order) by:
Matrix Type

Collection Date

Object Name

Sample Identification

Analytical Method

Analyte

The structure and directions for use of this table is described below.

A. Table Structure
e Object Name —Identifier assigned to a unique location point. Samples collected at
various depths at a single location will carry the same Object Name.

e Sample Name - Prior to June 15, 2006 this represented a unique 5 character
identifier assigned in the field to samples to identify analytical laboratory and
facilitate database management. For samples collected after June 15, 2006, a single
unique ID was applied which substituted for both ‘Sample Name’ and “Sample
Identification”. This new identifier is presented in both columns as it is more
consistent with ‘Sample Identification’ conventions but also replaces the ‘Sample
Name’ as the unique identifier.

e Sample Identification —Identification assigned to sample to denote RFI site, sample
collection method and sample matrix type, sample location, and sample number.
Naming conventions are described in Table 4-1 of the RCRA Facility Investigation
Program Report (MWH 2004). For samples colleted after June 15, 2006, this column
is populated with the ”Sample Name”.

e Collection Date — Date of sample collection.
e Matrix — Surficial sample matrix. See Sample Collection and Matrix Type section of
Table 4-1 of the RFI Program Report (MWH, 2004).

e Sample Type — Sample type indicates whether the samples is a primary, field
duplicate, or split sample. A more detailed description of the different sample types
can be found in the Quality Assurance Project Plan (QAPP) contained in the RCRA
Facility Investigation Work Plan Addendum Amendment (Ogden. 2000a).

e Result Type — Result type indicates whether the results is a primary, a lab repeat
analysis or a tentatively identified compound

Attachment B-3
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Analytical Method — Analytical method use to analyze sample.
Analyte — Chemical for which the sample is analyzed.

Concentration — The concentration of a detected analyte or, if the analyte was not
detected, the appropriate detection limit for that analytical method.

Units — Unit of measurement for analyte (e.g., milligrams per kilogram [mg/kg]).

Validated — Indicates the validation status of the individual result (see “Project
Qualifier”).

Project Qualifier — If “Validated” column is populated with “Yes”. Project Qualifier
represents a validation qualifier code assigned by data reviewer at AMEC or MEC*
during the validation process. These codes are defined in Table 1.2 of Appendix A of
the RFI Program Report (MWH, 2004).

If Validated column is populated with ”No” then Project Qualifier represents a
Laboratory qualifier code assigned by the analytical laboratory who performed the
analysis.

PQL - The Practical Quantitation Limit (PQL) is the concentration that can be
reliably measured within specified limits during routine laboratory operating
conditions using approved methods. Under the SSFL RFI program organics and
perchlorate are validated and reported to the PQL.

MDL - The Method Detection Limit (MDL) is the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero. Under the SSFL RFI program metals are validated
and reported to the MDL.

Sample Delivery Group — Sample Delivery Group (SDG) number is assigned by the
laboratory upon receipt of samples. A single SDG number is assigned to all samples
on one COC form (up to 20 samples), and each laboratory report includes one SDG.

Excavated — Indicates whether the soil from which the sample was collected has
been excavated. If the sample was excavated, this column is populated with “yes”.
Samples that have not been excavated are designated with “no” in this column.

Analytical Laboratory — Analytical laboratory where the sample was analyzed.

Validation Report Number — Tracking number assigned by AMEC or MEC*. The
validation report number provides a system to associate the data in the RFI database
with the hard copy version of the validation report. Validation report number
assignments and method associations are defined in Table B-1-2 of Appendix B-1 in
the RFI Program Report (MWH, 2004).

Northings and Eastings — Map Coordinates (State Plane, NAD 27 Zone V).

Included in Risk Assessment — Populated with either a “yes” or a “no”. A “yes” in
this column indicates the result was included in the risk assessment for B056 Landfill.
See Appendix F of the Group 8 Bundle Report for more information regarding risk
assessments.

Rationale for Risk Exclusion — provides justification for not including a result in the
risk assessment for B0O56 Landfill. This applies only to samples that were not
included in the risk assessment. Results with no value in this column were included in

Attachment B-3
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the risk assessment. See Appendix F of the Group 8 Bundle Report for more
information regarding risk assessments.

B. Instructions for use as look-up tables

These tables are configured to facilitate the search for a document in any of the folders described
above. To locate documents for samples associated with a particular result:

1. Using the table’s sorting priority described earlier in this section, locate the sample
identification and laboratory method.

2. Scroll right to the SDG and validation report number columns.
3. Note the appropriate SDG and validation report number.

Locate the document of interest under the appropriate folder as described above. Validation
reports are organized by the validation report numbers.

Attachment B-3
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GROUP 8 — WESTERN PORTION OF AREA 1V
RCRA FACILITY INVESTIGATION REPORT
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

VOLUME II — RFI SITE REPORTS
APPENDIX B, ATTACHMENT B-3
BUILDING 056 LANDFILL (SWMU 7.1)

LABORATORY DATA QUALITY REPORT

Prepared For:

THE UNITED STATES DEPARTMENT OF ENERGY

Prepared by: Reviewed by:

MECX, LLC MWH

12269 East Vassar Drive 618 Michillinda Ave., Suite 200
Aurora, CO 80014 Arcadia, CA 91007
M@\ ,\N O J~L~
Elizabeth A. Wessling Lisa Tucker

MECX, LLC MWH

PROGRAM QA/QC MANAGER PROJECT CHEMIST

A
Patti Meeks, Ph.D.
MECX, LLC

PROJECT CHEMIST

September 2007



Group 8 RFI Report
Appendix B, Attachment B-3, Building 056 Landfill (SWMU 7.1) September 2007

TABLE OF CONTENTS

APPENDIX B, ATTACHMENT 3

Section No. Page No.
B3.1 OVERALL QUALITY ASSURANCE PROGRAM........cccccoviiiiiieieeseieeie e, 3-1
B3.2 QUALITY ASSURANCE FINDINGS FOR HISTORIC AND PRIMARY DATA 3-3
B3.2.1 HISTORIC DATA Lottt e e e e e e enes 3-3

B3.2.2 PRIMARY DATA . .ottt sttt enesne s 3-3
B3.2.2.1 Interference in Soil Metal ANalyses ... 3-4

B3.2.2.2 Columbia Analytical Services Volatile Organic Compound Analyses.. 3-4

B3.2.2.3 Columbia Analytical Services Semivolatile Organic Compounds......... 3-5

B3.2.2.4 Columbia Analytical Services Total Petroleum Hydrocarbons.............. 3-5

B3.2.2.5 Dioxin Analyses by EPA Method SW-846 8290...........cc.ccoovvivvvnnnnnn. 3-5

B3.2.2.5 Soil Vapor Incomplete Bulb Decontamination and Instrument Carryover.
............................................................................................................... 3-6

B3.3 QUALITY ASSURANCE FINDINGS FOR GROUP 8 B056 SAMPLES ............... 3-6
B3.3.1 DIOXINS. ..ot 3-6

B3.3.2 ENERGETICS.... ..ottt sttt 3-7

B3.3.3 GENERAL MINERALS AND OTHER ANALYTES......cccccoooiiiieciecciee 3-7
B.3.3:4 IMETALS ... oottt ettt st 3-9

B3.3.5 PAHS 3-10

B3.3.6 PCBS ...ttt bttt 3-11
B.3.3.6 SVOCS ...ttt e r e e 3-12
BL3.3.7 TPH oottt ns 3-12
B3.3.8 VOCS IN SOIL VAPOR SAMPLES........cooi e 3-13

B3.4 REFERENGCES. ...ttt e e naa e e anreeen 3-14

@ mwH .



Group 8 RFI Report
Appendix B, Attachment B-3, Building 056 Landfill (SWMU 7.1)

September 2007

CAS
CEL
DTSC

EDL
GC/MS

GEL
ICSA
LCS
MDL
MEC*
MS/MSD
MWH
OCDD
PAH
PARCC
PCB
PE

QA
QAPP
QC
RCRA
RFI
RL
RPD
SIM
SoP
SSFL
svocC
TCDF
TIC
TPH

LIST OF ACRONYMS AND ABBREVIATIONS
Columbia Analytical Services
Calscience Environmental Laboratory
Department of Toxic Substances Control

Estimated Detection Limit
Gas Chromatography/Mass Spectroscopy

General Engineering Laboratories
Interference Check Sample A
Laboratory Control Sample

Method Detection Limit

MEC*, LLC

Matrix Spike/Matrix Spike Duplicate
Montgomery Watson Harza, Inc.
Octachlorodibenzo-p-dioxin
Polynuclear Aromatic Hydrocarbon

Precision, Accuracy, Representativeness, Completeness and Comparability

Polychlorinated Biphenyl

Performance Evaluation
Quality Assurance

Quality Assurance Project Plan
Quiality Control

Resource Conservation and Recovery Act
RCRA Facility Investigation
Reporting Limit

Relative Percent Difference
Selective lon Monitoring
Standard Operating Procedure
Santa Susana Field Laboratory
Semivolatile Organic Compound
Tetrachlorodibenzofuran
Tentatively Identified Compound
Total Petroleum Hydrocarbons
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VOC Volatile Organic Compound
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B3.1 OVERALL QUALITY ASSURANCE PROGRAM

The Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at the Santa
Susana Field Laboratory (SSFL) includes soil, groundwater, surface water, and biota sampling
and analysis, as well as passive and active soil gas sampling and analysis following
agency-approved work plans (Ogden 1996, 2000). Samples were analyzed for a variety of
compounds including those analyzed in the Group 8 Building 056 Landfill (B056) sampling
effort:

e Volatile organic compounds (VOCSs) by United States Environmental Protection Agency
(USEPA) SW-846 Method 8260B
e Semivolatile organic compounds (SVOCs) by USEPA SW-846 Method 8270C

e Polynuclear Aromatic Hydrocarbons (PAHs) by USEPA SW-846 Methods 8270C and
8270C Selected lon Monitoring (SIM)

e n-Nitrosodimethylamine by USEPA SW-846 Method 8270C SIM

e Polychlorinated biphenyls (PCBs) by USEPA SW-846 Method 8082

e Total petroleum hydrocarbons (TPH) by USEPA SW-846 Method 8015B, modified

e Metals by USEPA SW-846 Methods 6010B and 6020

e Mercury by USEPA SW-846 Methods 7471A (soil samples) and 7470A (water samples)
o Dioxins and furans by USEPA Method 1613B

o  Energetic compounds (Energetics) by USEPA SW-846 Method 8330

e General Minerals - pH by USEPA SW-846 Method 9045C, fluoride by USEPA Method
300, perchlorate by USEPA Method 314.0 modified for soils, and hexavalent chromium
by USEPA SW-846 Method 7199.

The resulting data was validated by qualified chemists following United States Environmental
Protection Agency (USEPA) guidelines as described in the RFI Quality Assurance Plans
(QAPPs) (Ogden 1996 and 2000) and data validation standard operating procedures (SOPs).
These data validation procedures are based on USEPA Contract Laboratory Program National
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Functional Guidelines for Organic Data Review (February 1994) and National Functional
Guidelines for Inorganic Data Review (February 1994).

The Group 8 B056 sampling effort collected and analyzed soil samples following RFI protocols.
Field Quality Control (QC) samples provide a means of evaluating the quality of field sampling
procedures, the effectiveness of equipment decontamination procedures, and the potential for
introduction of contaminants unrelated to the project. Field QC samples collected during the
project included one field blank, one equipment rinsate, two trip blanks, and one field duplicate.
Unless otherwise noted, field QC samples were collected according to the Santa Susana Field
Laboratory RFI QAPPs.

Data from all samples collected in support of the Group 8 B056 sampling effort were
subsequently validated at either USEPA Level IV or VV by MEC®. The associated data validation
reports, annotated laboratory result forms, and data tables are included in folders located in
Attachment B-3.

According to the established data validation protocols, analytical results were annotated
following validation with the following qualifications: “U” (nondetected), “J” (estimated), “UJ”
(estimated nondetect), “N” (tentative identification), “NJ” (estimated and tentatively identified),
and “R” (rejected). Data with “U,” “J,” “UJ,” ”NJ,” or “N” qualifiers are usable; data with an
“R” qualifier are unusable for any purpose. The data are additionally annotated with codes
indicating the reason for the qualification. The following items were reviewed during the
Level V validation process: sample management (collection techniques, sample containers,
preservation, handling, transport, chain-of-custody, holding times); method blank sample results;
blank spike and laboratory control sample (LCS) results; surrogate recoveries, if applicable;
matrix spike / matrix duplicate (MS/MSD) recoveries and precision; laboratory duplicate
precision, if applicable; serial dilution precision, if applicable; field quality assurance / quality
control (QA/QC) sample results; and other QC indicators as applicable. Level IV validation
included review of the following: sample management, gas chromatography / mass spectroscopy
(GC/MYS) instrument performance, initial and continuing calibration, method blank results,
continuing calibration blank results, matrix spike sample results, surrogate results, laboratory and
field QC sample results, internal standard performance, target compound identification,
compound quantification, reported detection limits, and a definitive review of the raw data.
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As the Group 8 B056 sampling effort was not a complete field project, but an action intended to
eliminate gaps in the Building 56 Landfill data set, a precision, accuracy, representativeness,
completeness, and comparability (PARCC) parameter assessment was not performed.

As discussed below in Sections 2 and 3, the Group 8 B056 data quality is acceptable for the
purposes of the RFI, with qualifications as needed based on review by MEC*.

B3.2 QUALITY ASSURANCE FINDINGS FOR HISTORIC AND PRIMARY DATA

The quality of historic and primary data collected from the Group 8 B056 site was reviewed as
part of the overall data quality assessment in the RFI Program Report (MWH 2004) and details
regarding specific samples and analyses are found therein. The RFI Program Report was not site
specific, but a programmatic data review. As such, the quality concerns listed below may or may
not affect the B056 site samples. In general, however, the quality of the historic and primary
data was acceptable, except as summarized in the sections below.

B3.2.1 HISTORIC DATA

Historic data validated for the RFI consist of samples collected by ICF Kaiser, McLaren/Hart,
and Groundwater Resource Consultants, Inc. from 1987 to 1995. These soil samples were
analyzed for dioxins, general minerals, metals, SVOCs, TPH, PCBs, and VOCs. As the samples
comprising the historic data set were collected by other consulting firms, not all QC data were
available; however, validation was performed to the extent possible. Historic data that was not
validated is not addressed in this report. In no instance did the lack of QC data invalidate the use
of the historic data for the RFI.

B3.2.2 PRIMARY DATA

Primary samples were collected for the RFI from 1995 to May 2007. These soil samples were
analyzed for energetics, dioxins, general minerals, metals, PAHS, SVOCs, TPH, PCBs, and
VOCs. The quality of the primary data was acceptable with the exceptions noted in the sections
below.
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B3.2.2.1 INTERFERENCE IN SOIL METAL ANALYSES

While not all laboratories exhibited soil matrix interference in their metals analyses, most soil
analyses were affected by high concentrations of the interfering analytes, specifically iron,
aluminum, and vanadium. Antimony was the most consistently affected analyte; however, some
other elements were affected.

To account for these interferences, the corrective actions taken resulted in the reporting limits
(RLs) of the affected analytes being raised to a concentration equivalent to or greater than the
interference in the sample. Detects reported below these levels were qualified as nondetected or
as estimated nondetects. Detects reported above these levels were reviewed and their validity
were determined on a case-by-case basis. Some detects reported above the raised reporting
limits were found to have been affected by interference and were qualified as estimated
nondetects.

B3.2.22 COLUMBIA ANALYTICAL SERVICES VOLATILE ORGANIC
COMPOUND ANALYSES

Samples were analyzed for VOCs by Columbia Analytical Services (CAS) (Canoga Park, CA)
from September 1997 to September 1999. Four samples were analyzed at CAS by USEPA SW-
846 Method 8260. These analyses were validated at QC Level 1V and all Method 8260 results
were qualified as rejected due to inappropriate manual integration of the calibration data.

The remaining VOCs analyses performed by CAS were analyzed by USEPA SW-846 Method
8021. Due to deficiencies in manual integration, the following Department of Toxic Substances
Control (DTSC)-approved actions were taken:

e All reported detects were raised by 2x to account for the possible under-reporting.

e The reporting limits for bromoform and chloroform were elevated to 10 micrograms per
kilogram (ug/kg), or 10 parts per billion (ppb), and qualified. As the reporting limits for
soil sample target compounds were already at levels above the calibration levels affected,
most reporting limits were unaffected.

e As the reporting limits for water samples were much lower, the water reporting limits
were elevated to levels equivalent to the soils, 10 micrograms per liter (ug/L), or 10 ppb.
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e All target compounds in all samples analyzed by CAS by 8021 were qualified as
estimated detects and nondetects.

B3.2.2.3 COLUMBIA ANALYTICAL SERVICES SEMIVOLATILE ORGANIC
COMPOUNDS

Samples were analyzed by CAS for SVOCs by USEPA SW-846 Method 8270. CAS also
analyzed one performance evaluation (PE) sample at a dilution. Of the 21 spiked compounds,
CAS reported nine compounds as nondetected and five other results were recovered outside the
PE sample performance acceptance limits provided by the sample supplier. Additionally, CAS
reported eight compounds as detected that were not spiked in the PE sample. Although CAS
reanalyzed the samples to determine the source of the discrepancies, the reanalysis results were
inconclusive. Level IV review of any CAS semivolatile data was recommended by the
validators where critical decisions were made.

B3.2.24 COLUMBIA ANALYTICAL SERVICES TOTAL PETROLEUM
HYDROCARBONS

Samples were analyzed for TPH by CAS by USEPA SW-846 Method 8015B, modified. TPH
was reported in four hydrocarbon ranges; gasoline (C8-C11), kerosene (C11-C14), diesel (C14-
C20), and lubricant oil (C20-C30). Due to the inadequate integration and overlapping target
compound hydrocarbon range retention time windows, all results were qualified as estimated
detects or nondetects.

B3.2.2.5 DIOXIN ANALYSES BY EPA METHOD SW-846 8290

Dioxin data quality was affected by practices at three different laboratories; Alta Analytical
(Alta) (EI Dorado Hills, CA), Pace Analytical (Pace) (Minneapolis, MN) and Triangle
Laboratory (Triangle) (Durham, NC). Alta data with octachlorodibenzo-p-dioxin (OCDD)
concentrations that exceeded the linear range of the calibration were qualified as estimated. Alta
and Pace detects for 2,3,7,8-tetrachlorodibenzo-p-furan (TCDF) detected below the calibration
range were qualified as estimated. Triangle’s estimated detection limits (EDLs) were not
compound-specific for each sample and are not comparable to EDLs generated according to the
method and reported by other laboratories.
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B3.2.2.6 SOIL VAPOR INCOMPLETE BULB DECONTAMINATION AND
INSTRUMENT CARRYOVER

Early in the soil vapor sampling effort, detects in some samples were traced back to incomplete
decontamination of bulbs used for sample collection. Additional decontamination procedures
were therefore added for sample bulbs containing concentrations of VOCs greater than 1,000
micrograms per liter (ug/L). Results for 46 site samples throughout the SSFL site were rejected
due to incomplete bulb decontamination.

Due to very high concentrations of target compounds in some of the samples, effective dilutions
were difficult to determine. The laboratory, Centrum (Riverside, CA), reported a few target
compounds above the linear range of the calibration, even from dilution analyses. Further
dilutions were not performed, resulting in instrument carryover. As a result, 16 compound
results were qualified as estimated detects.

B3.3 QUALITY ASSURANCE FINDINGS FOR GROUP 8 B056 SAMPLES

Samples were collected for the Group 8 B056 in two events, one in February 2007 and another in
May 2007. Soil samples collected as part of the Group 8 sampling effort at the B056 site include
6 samples for dioxin analysis, 2 samples for energetics, 38 samples for general minerals
(perchlorate, pH, fluoride, and hexavalent chromium), 23 samples for metals including mercury,
11 samples for PAHs, 10 samples for PCBs, 14 samples for SVOCs, 22 samples for TPH
analysis, 5 samples for VOC soil vapor constituents.

Equipment rinsate and field blank samples were collected for all analyses performed for all
applicable analyses. (As equipment rinsate and field blank samples may apply to more than one
Group 8 site, the equipment rinsate or field blank sample may be presented in another
Appendix.) Six field duplicate pairs were collected specific to the Group 8 B056 site.

B3.3.1 DIOXINS
SGS (formerly Paradigm), located in Wilmington, North Carolina, analyzed 4 soil samples, 1

field duplicate, 1 equipment rinsate, 1 field blank sample, and 1 laboratory split sample for 19
dioxin and furan compounds by USEPA Method 1613B. All data are usable as no results were
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rejected. No results were reported at raised method detection limits (MDLS) or reporting limits
(RLS).

Most target compounds were detected. OCDD in one sample exceeded the linear range of the
calibration and was qualified as estimated. The laboratory did not perform a confirmation
analysis for 2,3,7,8-TCDF in one sample and the results was qualified as estimated, A few target
compounds in most samples were qualified as estimated nondetects due to method blank
contamination. A couple target compounds were qualified as estimated detects due to target
compounds reported in a field QC sample.

SGS analyzed one field duplicate pair for dioxins. The pair contained 13 common detects, all
with relative percent differences (RPDs) greater than 100%. The pair was not considered to be
in good agreement.

SGS also analyzed a laboratory split sample; however, as SGS also analyzed the primary sample,
the laboratory split pair were regarded as field duplicates. There were 5 common detects in the
pair and all RPDs were greater than 100%. There were several detects in each sample not in
common between the duplicate pair. The pair was not considered to be in agreement.

B3.3.2 ENERGETICS

TestAmerica-Irvine subcontracted the energetics analyses to TestAmerica-Denver (Formerly
Severn Trent Laboratories — Denver). TestAmerica-Denver analyzed 2 soil samples, 1
equipment rinsate, and 1 field blank for 18 energetic compounds by SW-846 Method 8330. All
results are usable as no results were rejected. No results were reported at elevated MDLs or RLs.
There were no target compounds detected in the soil samples. The reviewer noted that the
results were not adjusted to account for the actual amount of soil extracted; therefore, the

reviewer hand-corrected the sample results.

B3.3.3 GENERAL MINERALS AND OTHER ANALYTES

TestAmerica-Irvine analyzed 1 soil sample, 1 equipment rinsate, and one field blank for
perchlorate by UEPA Method 314.0, modified for soil analysis, 1 soil sample, 1 field duplicate, 1
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equipment rinsate, and 1 field blank for hexavalent chromium by USEPA SW-846 Method 7199,
and 11 soil samples and 2 field duplicates for pH by USEPA SW-846 Method 9045C. All data
are usable as no results were rejected. No results were reported at elevated MDLs or RLSs.

Perchlorate and hexavalent chromium were not detected in the soil samples. One hexavalent
chromium result was qualified as nondetected due to hexavalent chromium detected in a method
blank. No other results were qualified.

One field duplicate pair for hexavalent chromium and pH and 1 field duplicate pairs for pH were
collected and analyzed by TestAmerica-Irvine. Hexavalent chromium was not detected in either
sample and all pH RPDs were less than 100%. The pairs were considered to be in agreement.

General Engineering Laboratories (GEL), located in Charleston, South Carolina analyzed 13 soil
samples, 1 field duplicate, 1 equipment rinsate, and one field blank for fluoride by USEPA
Method 300.0 and 5 soil samples for pH by SW-846 Method 9045C. All data are usable as no
results were rejected. No results were reported at raised MDLs or RLs. No pH results were
qualified. Fluoride was detected in all samples and a few fluoride results were qualified as
estimated detects due to high MS/MSD recoveries and a laboratory duplicate RPD that exceeded
the control limit.

One field duplicate pair was collected and analyzed by GEL for fluoride. Fluoride was detected
in both samples with an RPD of less than 100%. The pair was considered to be in agreement.

TestAmerica-Denver analyzed 3 laboratory split samples for fluoride and 2 laboratory split
samples for pH. The RPD for fluoride in one pair was marginally above the QC limit of 100%,
at 107%. All other fluoride and all pH RPDs were less than 100%. Except for the one fluoride
pair with the elevated RPD, the pairs were considered to be in agreement.
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B.3.3.4 METALS

TestAmerica-Irvine analyzed 4 soil samples for sodium by SW-846 Method 6010B and 7 soil
samples, 1 field duplicate, 1 field blank, and 1 equipment rinsate sample for 12 metals by SW-
846 Methods 6010B and 6020. All data are usable as no results were rejected. No results were
reported at elevated MDLs or RLs.

Most metals were detected in most of the site samples. Some metals were detected in the
associated method blanks. A couple boron results were qualified as estimated due to boron
detected in the method blank and a couple boron results were qualified as estimated due to boron
detected in the Interference Check Sample A (ICSA). There were no field QC qualifications
although some metals were detected in the equipment rinsate. Detects and nondetects for
selenium were evaluated to ensure that the lowest detection limits were attained. Detection
limits were consistent with the achievable sensitivities published for the method. Potential false
positives and false negatives were eliminated through the review of the continuing calibration
blanks and QC samples.

One field duplicate pair was collected and analyzed for metals by TestAmerica-Irvine. Silver
was detected in the primary sample but was not detected in the duplicate. The pair was

considered to be in agreement.

TestAmerica-Irvine subcontracted the mercury analyses to Weck Laboratories (Weck), located in
City of Industry, California. Weck analyzed 7 soil samples, and 1 field duplicate, 1 equipment
rinsate, and 1 field blank sample for mercury by SW-846 Methods 7470A and 7471A. All data
are usable as no results were rejected. No results were reported with elevated method detection
limits MDLs or RLs. No results were qualified.

GEL analyzed 5 soil samples for sodium by SW-846 Method 6010B and 3 soil samples, 1 field
duplicate sample, 1 equipment rinsate, and 1 field blank for 22 metals by SW-846 Methods
6010B, 6020, 7470A, and 7471A. All data are usable as no results were rejected. Due to matrix

interference, all Method 6020 analytes were reported from 2x or 10x dilutions.
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Most metal analytes were detected in most of the samples. A few mercury results were qualified
as estimated detects due to a negative mercury result in the associated method blank. One
molybdenum result was qualified as nondetected due to molybdenum detected in a method
blank. A few thallium results were qualified as estimated due to equipment rinsate
contamination. Detects and nondetects for selenium were evaluated to ensure that the lowest
detection limits were attained. Detection limits were consistent with the achievable sensitivities
published for the method. Potential false positives and false negatives were eliminated through
the review of the continuing calibration blanks and QC samples.

One field duplicate pair was collected and analyzed for metals by GEL. Boron, molybdenum,
and sodium were detected in the primary sample but were not detected in the duplicate sample.
All remaining detects were in common and all relative percent differences (RPDs) were less than
or equal to 100 percent. The duplicate pair was considered to be in reasonable agreement.

Two laboratory split samples were analyzed by TestAmerica-Denver for metals. Antimony was
rejected in both samples analyzed by TestAmerica-Denver, due to low MS/MSD recoveries;
therefore, the antimony results were not assessed against the primary results. In one pair, boron
was not detected in the split sample but was detected in the primary sample and zirconium was
detected in the split but was not detected in the primary sample. In the other pair, boron and
mercury were qualified as estimated nondetects in the split sample due to method blank
contamination but were detected in the primary sample and zirconium was detected in the split
but was not detected in the primary sample. All other detects were in common and all RPDs
were less than 100%. The pairs were considered to be in reasonable agreement.

B3.3.5 PAHS

TestAmerica-Irvine subcontracted the PAH analyses to Calscience Environmental Laboratories
(CEL), located in Garden Grove, California. CEL analyzed 6 soil samples, 1 field blank, and 1
equipment rinsate sample for 18 PAH compounds, n-nitrosodimethylamine, and added phthalates
by USEPA SW-846 Method 8270C SIM. All data are useable as no data were rejected. No
results were reported at elevated RLs. A few target compounds were detected in most samples.
A couple samples had results for naphthalene qualified as estimated due to equipment rinsate
contamination.
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GEL analyzed 3 soil samples, 1 field duplicate, 1 equipment rinsate, and 1 field blank for 18
PAH compounds, n-nitrosodimethylamine, and added phthalates by SW-846 Method 8270C.
The analyses were not performed using SW-846 8270C SIM as GEL was able to achieve the
necessary reporting limits by 8270C in the full scan mode. All data are useable as no results
were rejected. No results were reported at elevated RLs. A couple phthalate compounds were
detected in most of the samples. A couple bis(2-ethylhexyl)phthalate results were qualified as
nondetected due to a detect in the method blank.

GEL analyzed one field duplicate pair for PAH compounds. The pair had one common detect
with an RPD of less than 100%. The pair was considered to be in good agreement.

One laboratory split sample was analyzed by TestAmerica-Denver for PAH compounds by
8270C SIM. One phthalate compound was detected in the primary sample that was not detected
in the split sample. The split sample had four detects below the reporting limit that were not
reported in the primary sample. In most cases, these detects were at concentrations below CEL’s
MDLs. The pair was considered to be in reasonable agreement. All nondetected Test-America-
Denver sample summary results were reported to the MDL. The reviewer hand-corrected these
results to correctly report them to the RL.

B3.3.6 PCBS

TestAmerica-Irvine analyzed 4 soil samples, 1 filed duplicate, 1 field blank, and 1 equipment
rinsate sample for seven Aroclors by USEPA SW-846 Method 8082. All results are usable as no
results were rejected. All results from three samples were reported from 2x dilutions due to
matrix effects. No other results were reported at raised MDLs or RLs. There were no Aroclors
detected in any of the samples. No results were qualified. One field duplicate pair was collected
and analyzed for PCBs by TestAmerica-lrvine. There were no target compounds detected in
either sample. The reviewer noted, however, that the duplicate sample was analyzed at a 2x
dilution due to matrix interference. The pair was considered to be in reasonable agreement.

GEL analyzed 3 soil samples, 1 field duplicate, 1 equipment rinsate, and 1 field blank for seven
Aroclors by SW-846 Method 8082. All results are usable as no results were rejected. In order to
report target compounds within the linear range of the calibrations, all results from 2 samples
were reported from 10x dilutions. A couple Aroclors were detected in most of the samples. One
result for Aroclor 1248 was qualified as estimated due to an elevated intercolumn percent
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difference (%D). One field duplicate pair was collected and analyzed for PCBs by GEL. There
were common detects for two target compounds, both with RPDs less than 100%. The pair was
considered to be in good agreement.

One laboratory split sample was analyzed by TestAmerica-Denver for seven Aroclors by SW-
8082. No target compounds were detected in either sample.. The pair was considered to be in
reasonable agreement. All nondetected Test-America-Denver sample summary results were
reported to the MDL. The reviewer hand-corrected these results to correctly report them to the
RL.

B.3.3.6 SVOCS

GEL analyzed 13 soil samples, 1 field duplicate, 1 equipment rinsate, and one field blank for 69
SVOC compounds and tentatively identified compounds (TICs). All data are usable as no results
were rejected. All results from one sample were reported from a 4x dilution due to matrix
interference. No other results were reported at elevated MDLs or RLs. A couple phthalate
compounds were detected in a few of the samples. No target compound results were qualified.
Some TIC results were rejected as they were indicative of column breakdown, extraction
contamination, or were detected in an associated method blank. GEL analysts and MEC* data
validators reviewed the TIC data for specific semivolatile compounds and classes of compounds,
such as glycols, and none were identified.

One field duplicate pair was collected and analyzed for SVOCs and TICs by GEL. There were
no target compounds detected in either sample. The pair was considered to be in agreement. All
nondetected Test-America-Denver sample summary results were reported to the MDL. The
reviewer hand-corrected these results to correctly report them to the RL.

B.33.7 TPH

TestAmerica-Irvine analyzed 3 soil samples, 1 field blank, and 1 equipment rinsate sample for
four hydrocarbon ranges by USEPA SW-846 Method 8015B, modified. All data are usable as
no results were rejected. All results were reported from 2x dilutions due to matrix interference.
A detect in one target range was reported below the RL in one sample. No results were
qualified.

@ MWH B3-12



Group 8 RFI Report
Appendix B, Attachment B-3, Building 056 Landfill (SWMU 7.1) September 2007

GEL analyzed 13 soil samples, 1 field duplicate, 1 equipment rinsate, and 1 field blank for
terphenyl compounds and 3 soil samples, 1 field duplicate, 1 field blank, and 1 equipment rinsate
sample for four hydrocarbon ranges by USEPA SW-846 Method 8015B, modified. All data are
usable as no results were rejected. All terphenyl results in four samples were reported from 10x
dilutions due to the oily nature of the sample extracts. No other results were reported at elevated
RLs or MDLs. No terphenyl compounds were detected. A couple of detects in target ranges
were reported in most samples. All results for target range C8-C1l1 were qualified as
nondetected due to method blank contamination. Results for a couple target ranges on one
sample were qualified as estimated detects due to a surrogate recovery above the QC limits.

One field duplicate pair was collected and analyzed by GEL for terphenyl compounds and one
field duplicate pair was collected and analyzed for TPH. Terphenyl compounds were not
detected in either sample and the pair was considered to be in good agreement. There was a
common detect for one target range in the other field duplicate pair, with an RPD of less than
100%. One target range was detected below the reporting limit in the duplicate sample only.
The pair was considered to be in reasonable agreement.

One laboratory split sample was analyzed by TestAmerica-Denver for TPH by SW-846 Method
8015B. There were no target ranges reported in either sample. The pair was considered to be in
good agreement. All nondetected Test-America-Denver sample summary results were reported
to the MDL. The reviewer hand-corrected these results to correctly report them to the RL.

B3.3.8  VOCS IN SOIL VAPOR SAMPLES

Centrum Analytical, located in Riverside, California, used a mobile lab to analyze 4 soil vapor
samples, 1 field duplicate, and one field blank for 24 VOCs by USEPA SW-846 Method 8260B
modified for soil vapor constituents. All data are usable as no data were rejected. No results
were reported at elevated RLs or MDLs. All results for chloroethane was qualified as estimated
nondetects due to a continuing calibration recovery below the QC limits and all results for 1,1-
dichloroethene were qualified as estimated nondetects due to an LCS recovery below QC limits.

Centrum Analytical analyzed one field duplicate pair for VOCs. There were no target
compounds detected in either sample and the pair was considered to be in good agreement.
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“Analytical Chemistry for Environmental Management”

October 17, 2003

Ms. Lisa Tucker

MWH, Inc.

1230 Columbia Street, Suite 750
San Diego, CA 92101-8536

Dear Ms. Tucker:
Enclosed are the results for the analyses performed in support of MWH’s Boeing SSFL project,
SDG No. MF003. The 1 soil and 2 water samples were received at Ceimic Corporation on

September 19, 2003.

This sample is reported under Ceimic Project Number 031290, which can be referenced when
inquiring about this project.

If you have any questions or concemns regarding this data, please call me at the telephone number
listed below.

Laboratory Manager T-% °C

Collected = @ /1'7 Jv™ T
Aonalyzod-Tl30/03 T

CoC = bavnthaled Corractions. Aests
Enclosures

Les. | st - ol

10 Dean Knauss Drive, Narragansett, RI 02882 * Tel: (401) 782-8900 * Fax: (401) 782-8905



SDG Narrative

The enclosed data package is in response to MWH’s Boeing SSFL project, SDG No. MF003.
Under this SDG, there are 2 VOA, 1 TPH-DRO, 1 PCB, and 1 SIM analysis for the samples
received at Ceimic Corporation on September 19, 2003,

This data package includes the analysis for the following sample from SDG No. MF003, which is
billable:

1

@)

()

Client ID Ceimic ID Analysis

MF004 031290-02 VOA

MFO005 031290-03 VOA, TPH-DRO, PCB, SIM
Sample Receipt

Cooler Temperatures upon receipt were 5°C.

Instrumentation and Column Identification

The following instruments were used for the analyses:

GC/MS Analysis

A VOA
MS15 HP5970B GC/MS,105m, 0.53mm ID, 3 um, RTX-VOL megabore
column
OI trap #10 (8cm Tenax, 8cm silica gel, 8cm carbon molecular sieve)

B. SIM

MS1 HP5890Seriesll GC, HP5972MS,30 m,25 mm ID, ZB-5 fused silica
capillary column

C. TPH-DRO
AD23 1: HP5890II (GC9) using 30m x 0.53mm ID, DB5 capillary column
D. PCB

ADS8: HP5890II (GC7) using 30m x 0.53mm 1D, DB5 megabore column
AD9: HP58901I (GC7) using 30m x 0.53mm ID, DB5 megabore column

Sample Information
An "x" qualifier is flagged by Target Thru-put software whenever the data is manually
edited. The letters "M" for GC/MS and "FF" for GC are used on the raw data of the



quantitation report whenever a manual integration is performed. Manual integrations are
performed on GC/MS and GC standards and samples when computer generated
integration picks up only a portion of the chromatographic peak, due to software
limitations. When manual integrations are required, these integrations are performed
using sound defensible professional judgment, in order to report accurate data. Each
manual integration is signed and dated, and reviewed by both the lab supervisor and the
GC/MS Interpretation Specialist for GC/MS or the Organic Lab Manager for Pest/PCB.

VOA
The %moisture of the soil sample was:

Client ID: Ceimic ID: % M:
MFO005 031290-03 13

The pH of the water sample was:

Client ID: Ceimic ID: pH:
MF004 031290-02 1

Manual quantitations were performed on one or more of the process files associated
with this SDG, including sample MF005. 1,1-Dichloroethene did not meet percent
difference (%D) criteria (maximum of 20.0) in the associated continuing calibration.
1,1-Dichloroethene had a %D of 26.45 (high). This analyte was not recovered in either
sample and holding times had expired; therefore, we are reporting the initial analyses of
these samples.

SIM
The pH and %moisture of the soil sample as:

Client ID: Ceimic ID: pH %M
MFO005 031290-03 6.7 13

The soil sample was re-analyzed at a dilution:

Client ID: Ceimic ID: Dilution:
MF005 031290-03 20:1

The concentration of bis(2-ethylhexyl)phthalate in SBLKAK exceeded contamination
criteria limits. The sample associated with this method blank, MF005, contained high
levels of bis(2-ethylhexyl)phthalate.

TPH-DRO (Method 8015B)



All samples were extracted and analyzed within their respective holding times.

n-Decane recovery was marginally high in F0923-LCS4 (105%). All other recoveries
were within the QC limits.

p-Terphenyl responses were low in CCVs TPHAOB (-31.9%) and TPHAOC (-26.4%).
Since the responses of the other two surrogates were in control and the p-Terphenyl
recoveries were all within the QC limits, the samples were not re-analyzed.
No other non-compliances were noted.

D. PCB (Method 8082)

All samples were extracted and analyzed within their respective holding times.

The following responses were high in CCVs (in %D):

CCV AR1016 AR1260 TCX DCB
AR1660MOC 19.9 21.0 239 21.8
AR1660MOD 185 18.9 23.5 22.7
AR1660MI1C 15.9 27.4
AR1660M1D 16.8 35.3

The sample showed no positive detects.

No other non-compliances were noted.
Deviations from the SOW

None other than specified above.
End of SDG Narrative

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed above.

Release of the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the laborato manager or his/her designee, as verified

by the following signature.
Z’cc(d

Ines Bauer, Ld\pratoxy Manager
(0 T 1/6%
T

Date



Inorganic Chemistry Spg Narrative
Laboratory Name: Ceimic Corporation
Case No.: BOEING
SDG No.: MF003
Contract: 18908120116
Ceimic Project No.: 03 1290

The following soil sample was received at Ceimic Corporation on September 19, 2003:

Client ID Ceimic [D
MF003 031290-03

Comments on Datq Package

This sample wag received for tota] metal analysis by SW846 Method 6010B, mercury by
SW846 7471 » and pH by method 9045,

QA/QC Samples:

A spike and duplicate analysis was not designated by the client, therefore these analyses
Were not performed.

Observations:

For Metals, a "y flag in the C column on the sample resuit forms (Form I-IN} indicates
that the concentration of that analyte in the sample is undetected at the method detection
limit (MDL). 1f analytes are detected in either the initial calibration blank or the
continuing calibration blanks at toncentrations between the MDL and that of the CRQL
check (CRI) standard, a "B" flag is shown in the column on the Form I-IN and Form 1.

Deviations from Contract:
For 6010B Metals, lead response is low (89%) in the final continuing calibration
verification standard, The limits of 1esponse are 90-110%. The only samples associated
with this standard are the final CRQL check (CRI) standard and the interference check
standards (ICS),

End of Case Narrative,

both technically and for completeness, for other than the conditions detajled above. Release of

the data contained in this hardcopy data package has been authorized by the Laboratory Manager
or his designee, as verified by the following signature.

5%& < %% 10/17/03
Ryan Montalbano Date

Supervisor, Inorganic Laboratories
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CEIMIC
Corporation

“Analytical Chemistry for Environmental Management”

October 8, 2003

Ms. Lisa Tucker

MWH, Inc.

1230 Columbia Street, Suite 750
San Diego, CA 92101-8536

Dear Ms. Tucker:
Enclosed are the results for the analyses performed in support of MWH’s Boeing SSFL project,
SDG No. MF001. The 1 soil and 1 water sample were received at Ceimic Corporation on

September 6, 2003.

This sample is reported under Ceimic Project Number 031213, which can be referenced when
inquiring about this project.

If you have any questions or concerns regarding this data, please call me at the telephone number
listed below.

Sincegely,
/

Ines Bauer
Laboratory Manager

Enclosures

10 Dean Knauss Drive, Narragansett, R 02882 © Tel: (401) 782-8900 * Fax: (401) 782-8905



SDG Narrative

The enclosed data package is in response to MWH’s Boeing SSFL project, SDG No. MFOO1.
Under this SDG, there are 2 VOA, 1 TPH-DRO, 1 PCB, and 1 SIM analysis for the sarmples
received at Ceimic Corporation on September 6, 2003.

This data package includes the analysis for the following sample from SDG No. MF001, which is
billable:

1)

@

&)

Client ID Ceimic ID Analysis

MEF001 031213-01 VOA, TPH-DRO, PCB, SIM
MF002 031213-02 VOA

Sample Receipt

Cooler Temperatures upon receipt were 6°C.

Instrumentation and Column Identification

The following instruments were used for the analyses:

GC/MS Analysis

A. VOA
MS15 HP5970B GC/MS,105m, 0.53mm ID, 3 um, RTX-VOL megabore
column
OI trap #10 (8cm Tenax, 8cm silica gel, 8cm carbon molecular sieve)

B. SM

MS11 HP6890 GC, HP5973MS,30 n,25 mm ID, ZB-5 fused silica capillary
column

C. TPH-DRO

AD23 1: HP5890II (GC9) using 30m x 0.53mm ID, DBS5 capillary column
D. PCB

ADS8: HP5890II (GC7) using 30m x 0.53mm ID, DB5 megabore column

ADS; HP5890II (GC7) using 30m x 0.53mm ID, DB5 megabore column

Sample Information



An "x" qualifier is flagged by Target Thru-put software whenever the data is manually
edited. The letters "M" for GC/MS and "FF" for GC are used on the raw data of the
quantitation report whenever a manual integration is performed. Manual integrations are
performed on GC/MS and GC standards and samples when computer generated
integration picks up only a portion of the chromatographic peak, due to software
limitations. When manual integrations are required, these integrations are performed
using sound defensible professional judgment, in order to report accurate data Each
manual integration is signed and dated, and reviewed by both the lab supervisor and the
GC/MS Interpretation Specialist for GC/MS or the Organic Lab Manager for Pest/PCB.

VOA
The %moistures of the soil sample was:

Client ID: Ceimic ID: %M:
MFO001 031213-01 5

The pHs of the water sample was:

Client ID: Ceimic ID: pH:
MFO001 031213-02 1

In the initial analysis of MFQ01, the recovery of the System Monitoring Compound
(SMC), bromofluorobenzene, failed quality comirol criteria. The sample was re-
analyzed and the SMC again failed recovery criteria. We have attributed the failing
SMC recoveries to the particular matrix of the sample. Therefore we have reported
both analyses of MF001. Due to the limited sample received for MFOO1 and MFO002,
no matrix spike duplicates were prepared and analyzed. There is no Form VII in the
deliverables package for the batch analyzed on instrument MS#15 on 09/17/03
associated with the BFB injected at 1623. This batch included an initial calibration and
the relevant relative response factors are all displayed on the appropriate Form VI. The
initial calibration met all acceptance criteria and therefore samples could be analyzed
without having to inject a continuing calibration verification standard.

SIM
The Y%moisture of the soil sample was:

Client ID: Ceimic ID: %M
MFC01 031213-01 5

The sample was reanalyzed at a dilution:

Client ID: Ceimic ID: Dilution:
MF001 031213-01 100:1




e

Manual quantitations were performed on one or more of the process files associated
with this SDG, including sample MFOO1DL. The concentration of bis(2-
ethylhexyl)phthalate in SBLKKW exceeded contamination criteria limits. The sample
associated with this method blank, MF001, did contain similar levels of bis(2-
ethylhexyl)phthalate. The associated Laboratory Control Sample (LCS) met overall
accuracy criteria. The recovery of the spike compound bis(2-ethylhexyl)phthalate was
flagged as an outlier (high) in SLCSKW.

TPH-DRO (Method 8015B)
All samples were extracted and analyzed within their respective holding times.
The following Surrogate recoveries were outside the QC limits:

Sample % n-Decane % n-Eicosane % p-Terphenyl
MF001 31 46 45

The low surrogate recoveries are most likely due to matrix effects caused by high
molecular weight components in the sample material. The sample extract showed a deep
brown color and also high viscosity, which would be a further indication of the
presence of non-volatile matrix. The recoveries in the associated blank and laboratory
control sample are well within the QC limits.

No other non-compliances were noted.

PCB (Method 8082)

All samples were extracted and analyzed within their respective holding times.

The following recoveries were slightly high in PLCS01: TCX (108 %) and Aroclor-
1016 (106%). There were no Aroclor hits detected in the sample.

The following responses were high in CCVs (in %D):

CCv TCX
AR1660MOC 16.5
AR1660MOD 16 4
AR1660M1D 17.7

No other non-compliances were noted.

Deviations from the SOW



None other than specified above.

End of SDG Narrative

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the laboratory manager or his/her designee, as verified

by the following signature.
e
W [omes

Ines Bauer, La@;}amw Manager

1o/ /s
/7

Date



Inorganic Chemistry SDG Narrative

Laboratory Name: Ceimic Corporation
Case No.: BOEING

SDG No.: MF001

Contract: 1890812.0116

Ceimic Project No.: 031213

The following one soil sample were received at Ceimic Corporation on September 6, 2003:
Client ID Ceimic ID

MF001 031213-01
Comments on Data Package

These samples were received for total metal analysis by US EPA Method 6010B, mercury
by USEPA 7471, and pH by method 9045.

QA/QC Samples:

Thallium failed in the CCV following the original sample analysis. The sample was
reanalyzed a second time for thallium in a subsequent analytical sequence.

Observations:

The CCB and ICB standards had a negative result for Sodium ranging from —-252 ppb to
-484 ppb.
Deviations from Contract:

A spike and duplicate analysis was not designated by the client, therefore these analyses
were not performed.

End of Case Narrative.

I certify that this data package is in compliance with the terms and conditions of the contract,
both technically and for completeness, for other than the conditions detailed above. Release of
the data contained in this hardcopy data package has been authorized by the Laboratory Manager
or his designee, as verified by the following signature.

10/02/03
Date

Leiboviﬁ\

Technical Laberatory Biyector



Inorganic SDG Narrative

Client Case ID: Boeing SSFL.
Ceimic Project No.: 031213
SDG No.: MF001

The following sample was received at Ceimic Corporation on September 6, 2003:
MFO001
The above sample was analyzed for Perchlorate (314.0).

Comments on Data Package:
Sample Receipt:

All samples were received at a reduced temperature and were intact and properly
preserved.

Observations:
None.
Deviations from SOW:
None.
End of case Narrative.
I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed

above. The Laboratory Manager or his designee, as verified by the following signature,
has authorized release of the data contained in this hardcopy data package.

Thomas Sawyer Date’
Analytical Chemist
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Columbia |
Analytical
: Servicesmc.

An Employee-Owned Company

Monday, August 23, 1999
Lisa Arrasmith
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002 / CAS SDG No. L9902672

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 6/14-17/99.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296A, expiration August 2000).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

; b0 G C—
Leo Raab
Project Chemist

XC:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

00001

6925 Canoga Avenue = Canoga Parls, CA 91303 = (818)587-5550 =  Fax (818) 587-5555



CAS CSR #1.9902672
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8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GC/MS
IC

ICB
ICP
Icv

J

LCS
LUFT

MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
sW

TCLP
DS
TPH
tr

TRPH
TSS
TTLC
VOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation

American Society for Testing and Materials

Biochemical Oxygen Demand

Benzene/Toluene/Ethylbenzene/Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number

Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation

Department of Environmental Quality

Duplicate Laboratory Control Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ion Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry

Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl-tert -Butyl Ether

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected Ion Monitoring

Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.
Solubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates [, II, I1A, and IIB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s) G Q O O 2



COLUMBIA ANALYTICAL SERVICES, INC.

Client; . Ogden Service Request No.: L.9702672
Project: Rocketdyne SSFL 313150002 Date Received: 6/14-17/99
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier I1I data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Internal Login Summary Report” form for a listing of Ogden (EPA) Sample ID’s versus Columbia
Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested analyses.

The following changes were requested via fax from Lisa Arrasmith on 7/7/99:
Added PCBs to RS293 & RS5294.

The following changes were requested via fax from Lisa Arrasmith on 7/12/99:
Added PCBs to RS288 (outside of holding time).

The following changes were requested via fax from Lisa Arrasmith on 7/14/99:
Requested re-extract/re-analysis of RS875 for PCBs (outside of holding time).

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

The following difficulties were experienced during analysis of this batch:
8270SIM surrogate diluted out and not reportable for RS288DL
8021VOC acetone did not confirm for RS880

Aluminum MS/MSD not calculated due to high target concentration. Selenium MS was below range, however
MSD and LCS were within range, therefore data was approved

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

AN le
Approved by: U g Date: 8 223[ '2 ﬁ 0 ‘} & {_;
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JuL. ¥.1993 3113PM MO, BS2 P.1s1

0 G DE N ENVIRONMENTAL AND ENERGY SERVICES
A e ERR 5510 Morchouse Drive
San Diego, C4 92]21-1709
(619) 458-9044
fax: (619) 458-0943

FACSIMILE
To: Mr. Leo Raab/Colummbia Analytical Services g (9& 0 Auen
' FaxNo.: (818)587-5555 QT Zeoto A helo!/Tens
From: Lisa Arrasmith sign:_ (2t /0t 7/ g Aq Qthy_
Date: 7/7/99 There are 1 Page to transmit including this cover page
Subject: Chain-of-Custody Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include
this form with the final data deliverables for these samples.
These changes supersede the previous C-O-C Analysis Request Change 6/12/98.

COC No. | EPA Sample | Date Method (s) Method (s) Now Requested™
o ID o | Collected | Originally: T o
. .l "|Requested® = o ‘

RS287 RS293 6/17/99 oG OG & PCBs

RS287 RS254 6/11/98 0G OG & PCBs

() 0OG=80150G, TPH PCBs= Polychlorinated Biphenyls, 8080

The reason for these changes is:

1990272~ 0I°

Incorrectly marked on COC forim _ Dl l
Lack of sample volume

Ogden office personnel require this change X

Other. Containers mislabeled __

Thank you.

Page 1of 2
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JaL. 12,1939 2:139PM MO, 9

OGDE N ENVIRONMENTAL AND ENERGY SERVICES
H K B N B S 5510 Morehouse Drive
San Diego, CA $212]-1709
(619) 458-9044
Jax: (619) 458-0943

FACSIMILE

To: Mr. Leo Raab/Columbia Analytical Services
Fax No.: (818) 587-5555

From: Lisa Arrasmith sign: »C\f:: L (it

Date; 7/12/99 There are 1 Page to transmit including this cover page

Subject: Chain-of-Custedy Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include
this form with the final data deliverables for these samples.
These changes supersede the previous C-O-C Analysis Request Change 6/12/98.

COC No. | EPA Sample | Date - Method (5) - - | Method (s) Now Requested™
. }ID° " |Collected | Originally - S
o : : . Sl 1‘ chu@.ﬂtﬂd(") . . : o . o

RS287 RS288 6/17/99 OG,S,M & pH 0GOG, S, M, pH & PCBs

(®  0G=80150G, TPH PCBs= Polychlorinated Biphenyls, 8080

S = SVOCs, 8270SIM £9902672 -5

M = MetalsRT

Please run RS288 for PCBs even though holding time has expired.
The reason for these changes is:

Incorrectly marked on COC form

Lack of sample volume

Ogden office personnel require this change X
Other: Containers mislabeled __

Thank you.

Page 10f 2

Q0C11



JUL,

T T™IToN 0o 7617 )
41999 1504 0GDEY SAN DIEGO me-gely b1/
O G DE N ENVIRONMENTAL AND ENERGY SERVICES
REERADN 5510 Morehouse Drive
San Diego, C4 921271-1709
(619) 458-9044
Jax: (619) 458-0943
FACSIMILE
To: Mr. Leo Raab/Columbia Analytical Services

Fax No.: (818) 587-5555

From: Lisa Arrasmith sign: >~ W

Date: 7/14/99 There are 1 Page to transmit including this cover page

Subject: Chain-of-Custody’ Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include
this form with the final data deliverables for these samples.
These changes supersede the previous C-O-C Analysis Request Change 6/12/98.

COC No. | EPA Sample | Date Method (s) Originally Method (s) Now Requested®™
ID Collected | Requested®™
RS874 RS87s 6/17/99 OG, V, §, M, Ph & PCBs OG, V, S, M, pH & PCBs

(a)  0G=80150G, TPH PCBs= Polychlorinated Biphenyls, 8080
§ = SVOCs, 8270SIM V = 8021, Volatiles

M = MetalsRT LA90 2672 -002.

Please reextract and rerun RS875 for PCBs even though holding time has expired.

The reason for these changes is:
Rf:(/og Prs

Incorrectly marked on COC Sform

Lack of sample volume L9900 7,67 2 ~02 l
Ogden office personnel require this change X

Other: Containers mislabeled * W

7
KSR®I5RE

Thank you.
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Monday, August 23, 1999
Lisa Arrasmith
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002 / CAS SDG No. 19902672

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 6/14-17/99.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296A, expiration August 2000).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

Leo Raab
Project Chemist

XC:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226
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8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CKFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GC/MS
1C

) (0)}
ICP
ICv

J

LCS
LUFT

MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
sW

TCLP
DS
TPH
tr

TRPH
TSS
TTLC
YOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation

American Society for Testing and Materials

Biochemical Oxygen Demand

Benzene/Tolucne/Ethylbenzene/Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number

Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation

Department of Environmental Quality

Duplicate Laboratory Control Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Jon Chromatography

Initia] Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry

Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl-tert -Butyl Ether

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected Ion Monitoring

Standard Methods for the Fxamination of Water and Wastewater , 18th Ed., 1992.
Solubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, I, IIA, and 1IB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL.. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

00002



COLUMBIA ANALYTICAL SERVICES, INC.

Client: ~ Ogden Service Request No.: 19702672
Project: Rocketdyne SSFL. 313150002 Date Received: 6/14-17/99
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier III data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Internal Login Summary Report” form for a listing of Ogden (EPA) Sample ID’s versus Coiumbia
Analytical Services” SDG/Service Request numbers, sample dates, received dates, matrix and requested analyses.

The following changes were requested via fax from Lisa Arrasmith on 7/7/99:
Added PCBs to RS293 & RS294.

The following changes were requested via fax from Lisa Arrasmith on 7/12/99:
Added PCBs to RS288 (outside of holding time).

The following changes were requested via fax from Lisa Arrasmith on 7/14/99:
Requested re-extract/re-analysis of RS875 for PCBs (outside of holding time).

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

The following difficulties were experienced during analysis of this batch:
8270SIM surrogate diluted out and not reportable for RS288DL
8021VOC acetone did not confirm for RS880

Aluminum MS/MSD not calculated due to high target concentration. Selenium MS was below range, however
MSD and LCS were within range, therefore data was approved

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: . ‘?;a{z&%&ﬁ
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0 G DE N ENVIRONMENTAL AND ENERGY SERVICES

[ S F.1.1

BEEREN 5510 Morehouse Drive
San Diego, C4 52]121-1769
(619) 458-9044
fax: (619) 458-0943
FACSIMILE
To: Mr. Leo Raab/Coluinbia Analytical Services W
Fax No.: (818) 587-5555 b
From: Lisa Arrasmith sign:_( s> s W 7/ g Iéfo Glhr__
Date: 7/7/99 There are 1 Page to transmit including this cover page
Subject: Chain-of-Custody Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include

this form with the final data deliverables for these samples.

These changes supersede the previous C-O-C Analysis Request Change 6/12/98,

COCNo. | EPA Sample | Date Method (s) Methad (s) Now Requested™
o ID | Collected | Originally. T o o
) : u ‘, ‘ a ‘ o Rﬁques‘tﬁd(‘“) B | | ‘

RS287 RS293 6/17/99 0G OG & PCBs

RS287 RS294 6/11/98 0oG OG & PCBs
(@  OG=80150G, TPH  PCBs= Polychlorinated Biphenyls, 8080

The reason for these changes is:

Incorrectly marked on COC forin

Lack of sample volume

Ogden office personnel require this change X

Other: Containers mislabeled

Thank you.

Page 1of 2
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_ 0l



SR LD L30T [oss i ior, i ML, F.1s1

g
[T
A

OGDE N ENVIRONMENTAL AND ENERGY SERVICES
HEEE N 5510 Morehouse Drive
San Diego, CA 92121-1709
(619) 458-9044
fax: (619) 458-0943

FACSIMILE

To: Mr. Leo Raab/Columbia Analytical Services
Fax No.: (818) 587-5555

From: Lisa Arrasmith sign: %4 s

Date: 7/12/99 There are 1 Page to transmit including this cover page

Subject: Chain-of-Custody Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include
this form with the final data deliverables for these samples.
These changes supersede the previous C-O-C Analysis Request Change 6/12/98.

COCNo. [ EPA Sample [ Date | Method (s) | | Methad (s) Now Requested™
. BID 7 ['Collected | Originally o : -

R T Requested®™ | i . .

RS287 RS288 6/17/99 OG,S,M & pH 0OG QG, S, M, pH & PCBs

(1)) OG=801S0G, TPH PCBs~ Polychlorinated Biphenyls, 8080

S = SVOCs, §270SIM L9902672 -5

M = MetalsRT
Please run RS288 for PCBs even though holding time has expired.

The reason for these changes is:

Incorrectly marked on COC form

Lack of sample volume

Ogden office personnel require this change X
Other: Containers mislabeled __

Thank you.

Page 10of 2
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JULC L& 199Y 1Liodabl UGDEN SAN DIEGD No.7613 P /1

0 G DE N ENVIRONMENTAL AND ENERGY SERVICES
AEEAN 5510 Morehouse Drive
San Diego, CA 9212]-1709
(619) 458-9044
Jax: (619) 456-0943

FACSIMILE

To: Mr. Leo Raab/Columbia Analytical Services
Fax No.: (818) 587-5555

From: Lisa Arrasmith sign: ‘("CV‘ ~ W

Date: 7/14/99 There are | Page to transmit including this cover page

Subject: Chain-of-Custody Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form. Include
this form with the final data deliverables for these samples.
These changes supersede the previous C-O-C Analysis Request Change 6/12/98.

COC No. | EPA Sample | Date Method (s) Originally Method (s) Now Requested™
ID Collected | Requested®
RS874 RS87s 6/17/99 OG, V.S, M,Ph & PCBs | OG, V.S, M, pH & PCBs

(1)  OG=80150G, TPH PCRs= Polychlorinated Biphenyls, §080
§= SVOCs, 8270SIM V = 8021, Volatiles

M = MetalsRT LRY0 2672 ~002.

Please reextract and rerun RS875 for PCBs even though holding time has expired.

The reason for these changes is:
Re l,r:ﬂ Pfﬁ

Incorrectly marked on COC SJorm

Lack of sample volume L-99 o Zé{? 2 ~0O2 l
Ogden office personnel require this change X

Other: Containers mislabeled _ W

7
KS375 RE

Thank you.

Page 1 of 2



Columbia
Analytical
Servicegn

Wednesday, May 20, 1998

Anne Freed MRy Lw Y
Ogden

5510 Morehouse Drive

San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 19801054

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 4/8/98.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

Leo Raab Stuart Sigman

LE.
Project Chemist Quality Assurance Chemist
Xc:
Elizabeth Wessling
Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

001

6925 Canoga Avenue = Canoga Parls, CA 91303 = (818) 587-5550 w  Fax(818) 587-5555



8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GC/MS
IC

ICB
ICcp
icv

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
DS
TPH
tr

TRPH
TSS
TTLC
VOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation

American Society for Testing and Materials

Biochemical Oxygen Demand

Benzene/Toluene/Ethylbenzene/Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number

Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation

Department of Environmental Quality

Duplicate Laboratory Control Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ion Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry

Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding,
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyi-terr -Butyl Ether

Not Applicable

Not Analyzed

Not Caleulated

National Council of the paper industry for Air and Stream Improvement

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.
Solubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, 1A, and IIB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding,
Total Recoverable Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: 19801054
Project: Rocketdyne SSFL 313150002 Date Received: 4/8/98
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier 11l data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Internal Login Summary Report” form for a listing of Ogden (EPA) Sample ID’s versus Columbia
Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested analyses.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8270SIM was performed on sample RS753 from SDG L9801075.

The following difficulties were experienced during analysis of this batch:

For method 8270SIM, 2 of 3 surrogates for method blank were slightly above acceptance range (which would
indicate a high bias) with all target compounds not detected in the blank. All other sample and QC surrogates
were within acceptance range, so data was accepted. For method 8021VOC, surrogates for sample RS735 were out
of range. 4-Bromochlorobenzene was slightly below range, while Fluorobenze was above range. This sample was
analyzed twice with unacceptable results apparently due to matrix effects. All other samples and QC had
acceptable surrogate recoveries. Confirmation of cis-1,2-Dichloroethene was confirmed for RS225 but not for
RS227. For both samples, the levels found were 3-4 times the PQL, when confirmation analysis was performed
scveral days later, one sample hit was confirmed between MDL & PQL (J flagged) and the other not most probably
due to loss of volatiles.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

) : y B
Approved by: 77 j‘ﬁ’/éuﬂ»-’( Date: 5/30/ (& &
- 7T T 003
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L980[05!

OGDEN -ssmsuseme
(619) 458-9044 = Control Number: COC pm \\*xﬂ.
nmomae Chain of Custody T R

Project Manager: Bill To: ample Dis H ns: i
le g Dixie Hambrick MaricBetftiey ﬂCﬂh\CA PM,ZT. Sample Disposal Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method: Federal Express
Project Number: 313150002 Address: 510 Morehouse Drive, San Diego, CA 92121 Comment: BLYE CAY = ToP OF SLEEVE
;, Deliver results to the address above or as stated in contract
* FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEOUS CONTAINER
Cooler No: Preservatives 9 g Y 9
Y % z 2 ¥
QC Level: Leveld TAT: 28 - Day 5 e g M M,.
T o}
do3o/ o o oo 8olp 120129/ 2 0 0|9
T Tw, v < o | [ Twig [ To|Tal < | < |« | %_1
Sample Data Field Data Matrix z m «.DA»M g mHl 8
a I wid ] BEREl 2 g
o - z Bl ¢2F| 2 i ad® |3 3
uLs £3 5158128815 ool zlo,| 3| 3482 2 2l 2/ 858 |33 .3
Description Date Time £L 3 £/81% 9|28 8 8 lgx |22 mm mm m .o.m ez |88 ] m peg= 2E S 1 g
SampleiD | (for Ogden use only) | Depth | Collected | Collected Lab 1D (=] Swmu S| ZIE|H mv 3% |85 |93 wm 80130 |85|34% g% | F3|83 8z WMW =22l 2R
O RSFYFABBISDGN | F lfpae | 30| —1 4 fualaTipc [X X \
I | RSTHR/SNRSBSAL 0,5 RS | =2 -1 | & X X 5
IS RLESAISEL 05 220 | =3 N 30 PX X
- |RSIIENQWEREA | - | YV 430 —" |I&]| 52 - X J
N ] L1 1 ‘\ vgo—aan_\—‘ "
—
/ 1239 I e e
e
\\\.\\.\.\
\1\\\
\!i\
Samplers Signature Date Time For Lab Use
r:@r@ _gd Lab Number:
Relinquished By: Date Time
ET K_ N Does COC match samples: Y Jor N
VoA D
Broken container: Y or( N
: D Tim
mmo@ mo“ W,. Received within holding ._:_m@ or N
220y yedlQ coc seal intact: ¥ or(f)
R g i
Relingqyished By: \ /V/Dfte Time Any other problems: Y 2@
If any YES, Ogden contacted: Y or N
Recelved By (LAB): Date Time Date contacted: ___ J—
O Temperature °C m
N
(-
. 1 Original, 2 Lab Copy, 3 Field Copy REV: 1
~.u :



5510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044

LagolosY

Chain of Custody

Date Pm\w \&.ﬂw Page 1 of 1

Control Number: 000 mw MNM\W,w

832

TR

Project Manager: Dixie Hambrick Bill To: Emnwbbﬁowl ﬂcaofb Eu Sampie Disposal Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method: Federal Express
Project Number: 313150002 Address: 5510 Morehouse Drive, San Diego, CA 92121 Comment:
“ Deliver resuits to the address above or as stated in contract - FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEOUS CONTAINER
Cooler No: Preservatives 9 R Y
g 1% z 1 |3
QC Level: Leveld TAT: 28- Day x5 E s 15
m.mmmmmmmmmmmmmmmmmm
T Tw v ¢ (o4 g Tolx TriTa| s % | & |
Sample Data Field Data Matrix z w mu. & N\~ g
a W u o M_' . = -4 W
£ 5 3 Bl 2lg5¥ 3 p 2l 5] |
<3 513 8|5, 88 |5, =g |2 |oa 3| 21323 2] |2 813 |5 |38 .2
. Description Date Time Ew R [uds ] X1z = sy ] = e K
ULs Sample D | (for Ogden use only) | Depth Collected | Collected Lab ID 32 swwu |[3|2|2 2| (88|58 |5F |55 |83 8285|823k SRR mw 3 52028
\© IS IINBSF3da (1Y (4335570 | =4 » 1.5 [IX A X -
: 2] TN O ) - ; fom s & el : 4
0 | gaaanl DX @S sgs) 4 syl -85 . 4.5 11X X K X
P A i s P i S
1S | Rs [ODesNSqUe S| [ [1T5 | —C o | [ATRuc||X X
19 |kss[cnesnag2 38 | 720 —7 (X >
Ob |88 cpenvsyal 5| VO [(725] K o v |IX e
~
.‘l/! SN S
I S el 1
=] ] - N & v
va AW\ pd
Sy ;
JNN AT
D
r—
Sty
mN_d_u_mv\m_‘ ature \, Daje Time For Lab Use
N \EA@KW.V yd w\wﬁ 1500 | ['tab Number: e
mm__EE Time vw\ mﬁwm@i\ 9)7«
— | Does COC match samples{’¥) or N
A0S
Broken container: Y or
Received w< Time

860

KMT

025

Relinquished m<

.M\

Time

,,,.“ﬂ,u. m.x .)MMC

Re

0

f.p\s&x § e

3o

Received within holding :3?@0_‘ N

COC sealintact: Y or N AJ \%\

Any other problems: Y or,

it any YES, Ogden contacted: Y or N

Date contacted: /
v

Temperature °C Q

®
5

1 Original, 2 Lab OQKS 3 Field Copy

REV: 1



98 o105 Y

5510 MOREHOUSE DRIVE
OGDEN -ssiess in of Custod coc R 220
Control Number: o exy,
EmmmEm Chain of Custody e OO

Project Manager: Dixie Hambrick Bill To: :31:&@3@# %e el a _5 & Sample Disposal Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method: Federal Express
Project Number: 313150002 Address: 5510 Morehouse Drive, San Diego, CA 92121 Comment:
Deliver resuits to the address above or as stated in contract * FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEQUS CONTAINER
Cooler No: P i < o ey
reservatives 9 M. W “m H<
QC Level: Leveld TAT: 28 - Day T - 3 M,. M
%mwwmmwnmmmmmmmmmm
ITae Tawi ¢ | <@ < | (Twi~w ITo Tl v |« < |«
Sample Data Field Data Matrix M z u uln /.\ Py
.\u.ﬁ m m w I -4 mm
o SO ¥ o2lge = M b= & a
o & THHU A AT T R AP
Description Date Time E z | & 3 2a I3 51z als s19 [e] o 5 B
Sample ID | (for Ogden use only) | Depth | Collected | Collested|  Lab D 38 swwu |3 15183 wmm 5 |5% |55 |82 |50 |88 |82 |sha8b 25|52 82| 3x| & (5% ) B
REWOICL¥SES S¢) 15 [M3[a3loa3s | =G * |16 4.7 |[X X
T o : ! i :
£S5 220 nv?nvnwﬂwﬂ S €5 | —1o e ) Dl
PeR1 e RS 5ESH L 35— |
RS 223]cLos565d | 2 Wee | 12 -« ¥
054 [CLRSe s da |65 n2e | -z o] X
KSR5ICL®BS 553 | 1US Hi4s |~y il e
RS22G| eSSyl I3 USE | —1S e X
oy N = - oy p — 7
27 e L¥SRT2g3] 5 25 | S X
£5223|Ce®557s¢1|¢.5 1220 <7 | X
F5a04|CL S 50Sdal5 5 240 R . ¥ X .
RS 250/ X pssg 4 135 30| -1 » 4.5 < <
PEBIUXPsig s [5g]| ¥ 1m0 _— e[ Y]] J X >

ﬂu Date - Time For Lab Use \

Ry \I\N\{»I\« h\ %N “nwﬁﬁ( Lab Number: \

MW\W\&& Time Does COC match mma_u_m@oq N X,V m@ mwfua»\ &N j\ QZ I,DS

mm::&wma m<”

Qmﬂ Broken container: Y Q@ § PIXi

mmomzﬂmm\ﬂ"\/\m m_umh &muw:mww Recelved within holding E:oOM\ N i & \ & N@ s N\WG

00

y
)

¢

COC seal intact: Y or N \IN\%\
mm_ﬁnc_m:wn mx\. ij Any other problems: Y or @
) ©
Q Temperature °C__ -

.i M * If any YES, Ogden contacted: Y or N
ﬁmom R &N&C/ ]
[ , _

Time Date contacted: ____/ /
/
1 Original, 2 Lab 003_ 3 Field Copy mm<L
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5510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044
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Columbia
_Analytical
Services inc.

Wednesday, May 20, 1998
Anne Freed
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL/ Project No. 313150002 / CAS SDG No. 1.9801054

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 4/8/98.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

PR

e

Leo Raab Stuart Sigman

Project Chemist Quality Assurance Chemist
XC:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

001

6925 Canoga Avenue = Canoga Park, CA 91303 = (818) 587-5550 =  Fax(818) 587-5555
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Columbia Analytical Services, Inc.

Acronyms

8015M California DHS LUFT Method

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene/Toluene/Ethylbenzene/Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service Registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

COD Chemical Oxygen Demand

CRDL Contfract Required Detection Limit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH or DHS  Department of Health Services

ELAP Environmental Laboratory Accreditation Program

EPA U.S. Environmental Protection Agency

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC Ion Chromatography

1ICB Initial Calibration Blank sample

ce Inductively Coupled Plasma atomic emission spectrometry

ICV Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl-tert -Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected Ion Monitoring

SM Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.

STLC Solubility Threshold Limit Concentration

SwW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, IIA, and 1IB.

TCLP Toxicity Characteristics Leaching Procedure

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: 19801054
Project: Rocketdyne SSFL 313150002 Date Received: 4/8/98
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier III data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Internal Login Summary Report” form for a listing of Ogden (EPA) Sample ID’s versus Columbia
Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested analyses.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.
MS/MSD analysis for 8270SIM was performed on sample RS753 from SDG 1.9801075.

The following difficulties were experienced during analysis of this batch:

For method 8270SIM, 2 of 3 surrogates for method blank were slightly above acceptance range (which would
indicate a high bias) with all target compounds not detected in the blank. All other sample and QC surrogates
were within acceptance range, so data was accepted. For method 8021VOC, surrogates for sample RS735 were out
of range. 4-Bromochlorobenzene was slightly below range, while Fluorobenze was above range. This sample was
analyzed twice with unacceptable results apparently due to matrix effects. All other samples and QC had
acceptable surrogate recoveries. Confirmation of cis-1,2-Dichloroethene was confirmed for RS225 but not for
RS227. For both samples, the levels found were 3-4 times the PQL, when confirmation analysis was performed
several days later, one sample hit was confirmed between MDL & PQL (J flagged) and the other not most probably
due to loss of volatiles.

Data Qualifier Flags are: U= Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

P

) / -
AN e Date: 5/)0/5M/
7T 7 003

Approved by:




Columbia Analytical Services -- Canoga Park
INTERNAL LOGIN SUMMARY REPORT (ilO1)
19-MAY-98 10:09

Service Req. No. £980105 “Project No. 313150002 Bottles: 20 - Canisters/Decore
Client No. 154375 Project Name Rocketdyne
Client Name Ogden:Environmenta
Bill To: Ogden Environmental Report To: o
Attn: Accounts Payable Anne Freed
5510 Morehouse Dr. 5510 Morehouse Dr.
San Diego, CA 92121 San Diego, CA 92121
P.0. No. Site ID
Logged In By JWICKER Project Chemist
ISR Num
COC Received Y
Samples Submitted 08-APR-98 Note: This Service Request has been invoiced - # 503793 Storage:
CAS Samp No. Client Sample No. Matrix Collected Duebate 8021 CU/ICP  SIM-PP TCLP EXT  TPH-FC-CA HOLD TCLP-DIGEST TS GEN ~DIGEST

L9801054-001
19801054-002
L9801054-003
198010545004
L9801054-005
£9801054+006

19801054-008
L9801054-009
1980105401

19801054~

1980105401
L9801054-015
1980105440
L.9801054-017
L9801054-018:
19801054-019
(98010545020

Samples Found To Be Hazardous: NONE__ ALL__ *SOME__ Reviewed By:
Page 1 of 3




Columbia Analytical Services -- Canoga Park
INTERNAL LOGIN SUMMARY REPORT (il01)
19-MAY-98 10:09

Service Req. No. L9801054 e L Project No. 313150002 Bottles: 20 - Canisters/Decore
Client No. 154375 ; V ~ Project Name Rocketdyne
Client Name Ogden Environmental: G :
Bitl To: Ogden Environmentat Report To: Ogdeni Envi

Attn: Accounts Payable Anne Freed
” 5510 Morehouse Dr. 5510 Morehouse Dr.

San Diego, CA 92121 San Diego, CA 92121
P.0. No. Site ID
Logged In By JWICKER Project Chemist
ISR Num
COC Received Y
Samples Submitted 08-APR-98 Note: This Service Request has been invoiced - # 503793 Storage:

TITLE 22 METALS TITLE 22 METALS TITLE 22 METALS TITLE 22 METALS

CAS Samp No. Client Sample No. Matrix Collected DueDate TITLE 22 METALS AS/GFAA HG/CVAA TL/GFAA 1cP-13

L9801054-001
£9801054-002;
L9801054-003
19801054004
L9801054-005
L9801054-006
L9801054-007

£9801054-008::
L9801054-009

L9801054-010.
L9801054-011
L9801054:012:
L9801054-013
19801054-01
L9801054-015
198010545016
L9801054-017
19801054-01
L9801054-019
L9801054:02

SaATR
08-APR-

65MAY

06-MAY-98

D6:-MAY-98
06-MAY-98
o)

G0

Samples Found To Be Hazardous: NONE__ ALL__ *SOME__ Reviewed By:

Page 2 of 3




Service Req. No. L980105:

Client No.
Client Name

Columbia Analytical Services -- Canoga Park
INTERNAL LOGIN SUMMARY REPORT (il01)
19-MAY-98 10:09

“Project No. 313150002 Bottles: 20 - Canisters/Decore
Project Name Rocketdyne

154375
Ogden: Envirommenta

Bill To: Ogden Environmental Report To: Ogden: Envii
Attn: Accounts Payable Anne Freed
« 5510 Morehouse Dr. 5510 Morehouse Dr.
San Diego, CA 92121 San Diego, CA 92121
P.O0. No. Site ID
Logged In By JWICKER Project Chemist
ISR Num
COC Received
Samples Submitted om->vm-om Note: This Service Request has been invoiced - # 503793 Storage:
TITLE 22 METALS
CAS Samp No. Client Sample No. Matrix Collected DueDate SE/GFAA

L9801054-001

588& o_G
19801054+020:;

06-MAY-98

Comments:
L9801054 SB/GFAA: Use SPLP extract.
L9801054 SIM-PP: 8270
19801054 TCLP: SPLP
L9801054 TITLE 22 METALS:
-
-
——
o/ o
Samples Found To Be Hazardous: NONE__ ALL__ *SOME___ Reviewed By:

Page 3 of 3



OGDEN

5510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044

L980105Y

Chain of Custody

Control Number: COC RS M,x..w-
Date \® \mwm Page 1 of 1

Project Manager: Dixie Hambrick Bill To: Mark-Detfiey ﬁCﬂh\;PM.ZT\ Sample Disposal Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method: Federal Express
Project Number: 313150002 Address: 5519 Morehouse Drive, San Diego, CA 92121 Comment: JLUE (AY = ToP OF SLEEVE.
[ Deliver results to the address above or as stated in contract
- FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEOUS CONTAINER
Cooler No: ] Y
Preservatives 3 M. HM 33
Qc Levet: Level4 TAT: 28 - Day X s Ed .w M
%mmmmmmmmmmmmmmmmm
Yo Xo| < < < | Tw|<w [T T - < hd &
Sample Data Fleld Data Matrix z m 3 m & et g
Q X w m 4 . .M‘dn..-v @ £
-4 w O | < E
2 P S 8 Zigx 3 w a \1] 3 o
LS £3 s1218] 2,188 13 |co| 2o, | 3| 3983 2 gl z(8 g |33 |2
Description Date Time ES 5| 3/813 mm 25 |Sz £8 wm Le gi mm Elefles|88 .02, 55 £2) 2| 3
Sample iD | (for Ogden use only) | Depth | Collected | Collected Lab ID 32| swmu 3128 la 18% |82 193 |88 89130 185 |3¥ (g% | 25187 gz WWMV 22128
WA [RSFYFABBISDAN [T MRl 300 —1 4 [walATL NG X \
I RS THEISNBSBSH 0,5 Bi5 | —Z -l | e X < S
| [es prlaiesgisgl o5 w20 | =32 N 3 PX _ X
- |RSIDleNQWERES | - | Y 1830 —— |l | 50 e N J
L ‘\ Pl Dy U "
\m\wlo N e )
|
\_‘x
v‘\
]
\\,\\
..\
S —
Time For Lab Use

Samplers Signature

~§ Lab Number:
Time
; — Does COC match samples: or N

xmzznﬁa By:

Broken container: Y or( N

Time
2l a2l
mo_sn@wa By: — \ /Vodeé Time

Date Time

Received within holding time/ Y) or N
COC seal intact: Y o«@

Any other problems: Y o..@

It any YES, Ogden contacted: Y or N

Date contacted: __/ /

Temperature °C m

Received By (LAB):

1 Original, 2 Lab Copy, 3 Field Copy REV: 1

2.00
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OGDEN

5510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044

LagolosY

Chain of Custody

Date r?w 19% Page 1 of 1

Control Number: COC mﬂauv w/\\tw,w

REFE

=~y

%

O

o]
@
2

SR

o

Any other problems: Y or,
It any YES, Ogden contacted: Y or N
Date contacted: /

Q.

Temperature °C

Project Manager: Dixie Hambrick Bill To: Kmnws.mmwan o AL«NW “,Lu Sample Disposat Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method: Federal Express
Project Number: 313150002 Address: 5510 Morehouse Drive, San Diego, CA 92121 Comment:
Deliver results to the address above or as stated in contract * FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEOUS GONTAINER
Cooler No: Preservati g R K]
re ves N ¥ M. ¥ unn«
QC Level: Leveld TAT: 28 - Day 5 < n% .w,. “..
%mmmmmmﬁmmmmmmmmmm
Ig Tal« ¢ /o v [ To|la Te|To| @ |9 | & | @
Sample Data Field Data Matrix w <o \— 2
3 2 £ & X 3
o g AR A S :
23 g Sls 3] /853 3 8y 8 | 2| |24 |3
Descriptl Dat Ti EE wmm,umnwnmmcsmmﬁ_n ~5| B £ 2/ a2
asCr on ate me = = = g+ S - ] - (o ” o hort M
Sample ID | (for Ogden use only) | Deptn | Gollected | Collected Lab D 3% swmu |1312)8 (288|565 55|55 (88 &8 558z 3k 5k | 85|53 §2 mw 8 AR
RS2 [EXBSIPSER [ (Y 14/59%jSB0 ] —Lf » 1.5 {IX X X -
A2 I O ih &) 1 | o - N
EaRBH LX @SS Seal g | T|T [/545] ~& Y.5 |IX X * (X
R [CDRSASELES] | [1Tis | =0 o | [ATAc] Y X —
B2 c0DsNSE 34| |\ [j720] — 7 - L {IX >
BS3L | D@y 5| Y [(135] ~L o N ¥ Ve
I// .
S
—] -~ A
= TS 7z
I Nv_. AW\ A
—— Z
e A T
JArV/!
]
S m——
Time For Lab Use
jw OO Lab Number: o
Relinqui By: Time - W%\ mvﬂﬂﬁﬂ mﬁizﬂ
— | Does COC match samplesy Y/ or N
\N\\v&g A03S
Broken container: Y or
Time
mmom_MNnJ/m\ﬂnﬂ Received within holding ._Bm or N
2025 COC sealintact: Y or N k\\%\
Relinquished m< Time

o
5

1 Original, 2 Lab OQv\S 3 Field Copy

REV: 1
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OGDEN

§510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044

L9 o105 Y

Chain of Custody

Control Number: ODO T\Jﬁ CMBMC
Date hx\ .A\nw_\ﬁ Page 1 of 1

Project Manager: Dixis Hambrick Bill To: «Zamw_:q# %c Cchae \..\5 Sample Disposal Instructions: Laboratory Disposal
A}
Project Name: Rocketdyne Company: Ogden Environmental - Shipment Method: Federal Express
Project Number: 313150002 Address: 5510 Morehouse Drive, San Diego, CA 92121 Comment:
Daliver results to the address above or as stated in contract » FLUORIDE, ANIONS, AND PH WILL USE ONE AQUEOUS CONTAINER
Cooler No: Preservatives ¥ W MM. M M
QcC Level: Leveld TAT: 28~ Day I iz 3 - -
%CMCCCC%CCWCWCCCCC
Ty To s 1% |9 & T4 % TS S 1S 15 |5
Sample Data Field Data Matrix /M z w W /‘\ 8
™ @ W. w mw . /w 2 mm.
2 - % m 8l gk 1S Bl g |z 5 @
238 1818 z z 2| 2189139 E z 23 -
Description ﬂ*/v Date Time £ = | 21818 |4 .m.m 21 |88 ok |22 | o2 |08 SZ e g8 8 3 gEl 91 3
Sample 1D | (for Ogden use oniy) As Collected | Collected | Lab D 32| swwu |18 8153|098 |52 |55 |55 |82 |50 85|85 Shish 8590 (a2 3x| S |53 3| B
Ro0ICLesa5 ¢ [15 [A5[q3[ems | =g ~ | 847 |[X] X
5] — ¥ ;
FS AN || B S¢ ,m BE —jo . { %
$S 2L /S 555¢3] [ . w X
KS223[clB5565Y | 2 . . 4
RO RY ICLBSe s ¢a [0S WBU| 1% e X
,ﬂwﬁw CL®SE5 LSS us N4S |~ W X
S| CLRSE5ESYY) 1% et | —15 e X
= o — i
CLYSRTag3 €5 25 | (s i X
31Ce®S575¢1[¢.% 1350 |7 e | e
CLRSE0SYAS S 4O | —R . Y X .
LXP5¢hked [135 30| =19 » 4.5 N D s
X0s g sd] 58 e ——"e| | V] | ¥ X >
Samplers Signature \(ull.lln/ Date - Time For Lab Use \
\s /\/Wq &‘ll.'v h\ 3 &M »KOIO Lab Number: . \
Relinguished By: Dat Time > m,mijm |
% y \\\W &nw QW“ Does COC match mmBEw@Q N a A/ ,d N Oz }..DS
—. Broken container: Y o@ ‘ § D e
mooarﬂm By: Date h Time Recelved within hotding time{ ¥ Jor N A‘\&\& W@ sN\wG
M{ H)ol4g AP35 | | /%
seal Intact: Y or N
ished B Date Time \..lm\%\
\nncm m/ Vi, ey .),w i Any other problems: Y or F@
o C,V ) T EAT e ] e any YES, Ogden contacted: Y or N
mmna ed By F> \wm te Time Date contacted: ___/ I
o
\ \ m\ Q\w %\ \ Q Temperature °C__ - _“

REV: 1
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OGDEN

5510 MOREHOUSE DRIVE
SAN DIEGO, CA 92121
(619) 458-9044

L9gDIosY

Chain of Custody

Control Number: OOO pw Mw\u
pate Y / & 19 Page 1 of 1

pl.

[230

Project Manager: Dixie Hambrick Bill To: Purchasing Sample Disposal Instructions: Laboratory Disposal
Project Name: Rocketdyne Company: Ogden Environmental Shipment Method:
Project Number: 313150002 Address: 5510 Morehouse Drive, San Diego, CA 92121 Comment: Om\nbo,: Mrcgmu gSﬂﬁ B&N
Deliver resuits to the address above or as stated in contract T TESTING ercm (AP = TOP Nﬂm
SLEEV
Cooler No: Preservatives ¥ < »
MR T z
QC Level: Leveld TAT: 14-day hardcopy summary T 5 < qnuw
Sample Data Matrix ‘ w —
3 Qo : w £
: 2|[28 Y o 8| |2
r 2 . .m.. % bﬁ% = ol Z WM W mm z m Y % 4 m = Wd Www Mu
ripti 2| Da ime | 4 =28 8| 2x|88 |58 95 (22|52 85 |85 (09|85, |23| & HEHERE
Sample ID :o«%mwmswww:oas a oowm%maooq__ﬁaa SitLabip |31z |& M fmm 8k um mm 88|29 |85 3% 28 32|82 |8%|88 x| S Mmm 32| 218
RS F25 ILBSHASHBL  baMgHR a0 b -20 |[X X _IX 4, /A ,
RSF2 [ \ILBS Y piht s D36 / X 3
RS ¥237F| @3@S 20 SE| 10500l [ X x5
25333 &S BS 3\ sl N2\ / X R
RS 33| BvES 20 Sq s By / X 3 5.2,
S 340 | EVESII S 1230 / X 1
RS Tl | BVRS 3D Spl iMoDpal [ X | X X X «
853U | EVBS 2D DR ok ma] | % [ X N4
0S T3 | evds 3l sd) 415 B3 [ N | A + [ X
25 34y | APBSGPA S| WotD ] | X X | | [=l5,(
2S4S [ABBSIRSHAT VI 1, TUo3D Fall X X i.!TTT.._% W iju,,/r
B Hle [ARBSIHIAHD Ed 1745 (el] X 0
wmav.mﬂmwﬂ_/,rmﬁa OMS Time For Lab Use
H | mber:
—— 34 -.vﬁ.” E§ _O @ f.ab Number /&« \/\mwuﬂ ﬂOﬂl jnv w_ ’\’,w OZ’\/\ Z
inquighed By: Uﬁm. Time @ O.~|OZ
. \M M\)g.\ﬂ ~ &MWW\Nm \L_ ﬁ O Do COC match samples or N 4 AWTA ﬂop fm 07:\/&
= ot — - Broken container: Y 2@ r‘dg Nh.
mwm:\ By: i&r@&»\ \ON\W\&\ ?.:m\ Received within holding :39@ or N & ﬂ?vﬁ ﬂ.mmcr.ﬂm T0 Ofﬂ.rm‘ éﬁ D«K_m.
ww\\&« Z fle { A L4l QN\ 3 COC sealintact: Y or N \\\\w\ = TEST FOR Ba & £ OZF<
maz_.%m:oa By: / bate Time Any other problems: Y 2% A\\&\%@
If any YES, Ogden contacted: Y or N §
Received By (LAB): Date Time Date contacted: ___/__ /___
Temperature °C ..N ’

1 Original, 2 Lab Copy, 3 Field Copy

7



Columbia
Analytical
'Servicegn-

Tuesday, March 17, 1998
Anne Freed
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 19800238

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 1/28-30/98.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

Zé ot — 51/ Al A //wqu fen

Leo Raab Stuart Sigman

Project Chemist Quality Assurance Chemist
XC:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

001

6925 Cancga Avenue  » Canoga Park, CA 91303 = (818) 587-5550 =  Fax (818) 587-5555



CAS CSR #1.9800238
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COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.:  1.9800238
Project: Rocketdyne SSFL 313150002 Date Received: 1/28-30/98
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier IIT data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.
Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Formaldehyde Columbia Analytical Services, Kelso, WA.
Subcontracted test results, case narratives and data packages are included as an appendix to this report.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8080PCB was performed on sample RS652 from SDG L9800196.
MS/MSD analysis for 8015TPH was performed on sample RS181 from SDG L9800225.

No difficulties were experienced during analysis of this batch.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: WM/(_/ Date: 32 ’( Z‘ Z/Q &
< 00



Columbia Analytical Services, Inc.

Acronyms

8015M California DHS LUFT Method

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene/Toluene/Ethylbenzene/Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service Registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

CcOoD Chemical Oxygen Demand

CRDL Contract Required Detection Limit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH or DHS  Department of Health Services

ELAP Environmental Laboratory Accreditation Program

EPA U.S. Environmental Protection Agency

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC Ton Chromatography

ICB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

Icv Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl-fert -Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected Jon Monitoring

SM Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.

STLC Solubility Threshold Limit Concentration

SwW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates L, 11, IIA, and HIB.

TCLP Toxicity Characteristics Leaching Procedure

DS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s)

QOCZA
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Analytical
‘Servicegn
Tuesday, March 17, 1998

Anne Freed

Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 1.9800238

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 1/28-30/98.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

ot Gyl Mehuagt e

Leo Raab Stuart Sigman ‘
Project Chemist Quality Assurance Chemist
XC:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

001

6925 Canoga Avenue  »  Canoga Park, CA 91303 = (818) 587-5550 =  Fax (818) 587-5555



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: 19800238
Project: Rocketdyne SSFL 313150002 Date Received: 1/28-30/98
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier III data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.
Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Formaldehvde Columbia Analytical Services, Kelso, WA.
Subcontracted test results, case narratives and data packages are included as an appendix to this report.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8080PCB was performed on sample RS652 from SDG L9800196.
MS/MSD analysis for 8015TPH was performed on sample RS181 from SDG L9800225.

No difficulties were experienced during analysis of this batch.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: 2% i X Date: ?/// 7///9 éj



8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GC/MS
1C

1ICB
ICp
Icv

J

LCS
LUKFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
STM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene/Toluene/Ethylbenzene/Xylencs
California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number
Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation
Department of Environmental Quality

Duplicate Laboratory Control Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program
U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ton Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.

If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance

allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl-tert -Butyl Ether

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL.)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected Ion Monitoring

Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.
Solubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates 1, II, ITA, and IIB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids

‘Total Threshold Limit Concentration
Volatile Organic Analyte(s)



SAMPLE DELIVERY GROUP ASSIGNMENT

CLIENT: OGDEN SDG NUMBER: L9800238
PROJECT MANAGER: DIXIE HAMBRICK LABORATORY: COLUMBIA ANALYTICAL SRV.
PROJECT NAME: ROCKETDYNE SSFL SDG CLOSING DATE: 1/29/98
PROJECT NUMBER: 313150002 SUMMARY / FINAL DUE: 2/12/98 / 2/26/98
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a <)o 2
m S &luw 2
2 z1212|2|2|E| |t
s S181zi0l2 e, (X
O135190 = oo |22 ]8]6 3
DI | > wnjilidiZlziwlsi12|al>
220 olo|f|Elelx|E|5]la]|0
%) Q © NIl pDlwioolololg &
# [SAMPLE NAME SAMPLE DATE RECEIVEDDATE | MATRIX [ = [ = | & SIS IZ|3I8I83I181P
1 |RS182 1/28/98 1/28/98 SOLID X
2 |RS183 1/28/98 1/28/98 SOLID X
3 |RS683 1/29/98 1/29/98 SOLID X
4 [Rses4 1/29/98 1/29/98 SOLID X
5 |RS685 1/29/98 1/29/98 SOLID X
6 |RS686 1/29/98 1/29/98 SOLID X
7 |Rs687 1/29/98 1/29/98 SOLID X
8 |RS688 1/29/98 1/29/98 SOLID X
9 |RS689 1/29/98 1/29/98 SOLID X
10 |RS690 1/29/98 1/29/98 SoLID X
11 |RS691 1/29/98 1/29/98 SOLID X
12 |RS692 1/29/98 1/29/98 SOLID X
13 |Rs693 1/29/98 1/29/98 SOLID X
14 |RS694 i 1/29/98 1129/98 SOLID X
| 15 |Rs186 1/29/98 1/29/98 SOLID X
%] 16 |Rs695 1/29/98 1/29/98 SOLID C
17 |Rs696 1/29/98 1/29/98 SOLID X
18 |RS698 1/30/98 1/30/98 SOLID X
19 |RS699 1/30/98 1/30/98 SOLID X
20 |RS700 1/30/98 1/30/98 SOLID X
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Columbia
Analytical
Servicegn-
Juesday, March 10, 1998

Anne Freed

Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re: Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. L9704359

Dear Anne:
IZnclosed are the results of the samples submitted to our laboratory on 12/18-19/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
ot Health Services (certificate number: 1296, expiration August 1998).

Iicase call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

}c,@%/ Lyl X@&a/ / o

[.co Raab Stuart Sigman

Project Chemist Quality Assurance Chemist
XC:

Izlizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
lLakewood, CO 80226

001

6925 Canoga Avenue  « Canoga Park, CA 91303 = (818) 587-5550 =  Fax (818) 587-5555
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Lolumbia Analyftical dervices, Inc.

Acronyms

8015M California DHS LUFT Method

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene Toluene/Ethvlbenzene/Xylenes

CAM Catiforniz Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service Registry Number

CFC Chlerofluorocarbon

CFU Colony-Forming Unit

(6(6))] Chemical Oxygen Demand

CRDL Contract Required Detection Limit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DI.CS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH or DHS  Department of Health Services

ELAP Environmenta! Laboratory Accreditation Program

EPA U.S. Environmental Protection Agency

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC Ion Chromatography

ICB Initial Calibration Blank sample

Icp Inductively Coupled Plasma atomic emission spectrometry

icv Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Centrol Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blues Active Substances

MCL Maximum Cortaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA,

MDIL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methvi-zers -Butyl Ether

NA Not Applicable

NAN Not Analvzed

NC Not Calculated

NCASI National Counci of the paper industry for Air and Stream Improvement

ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected lon Monitoring

SM Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.

STLC Solubility Threshold Limit Concentration

SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, 11, [IA, and 11B.

TCLP Toxicity Characteristics Leaching Procedure

DS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

. . ’ U |
VOA Volatile Organic Analyte(s) 0 O (¥



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: 19704359
Project: Rocketdyne SSFL 313150002 Date Received: 12/18-19/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier I data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).
AIl EPA recommended holding times have been met for analyses in this sample delivery group.
Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Perchlorate Columbia Analytical Services, San Jose, CA.
Subcontracted test results, case narratives and data packages are included as an appendix to this report.
Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8270SIM was performed on sample RS595 from SDG 197043 18.

The following difficulties were experienced during analysis of this batch:
Surrogates for 8270SIM for RS603DLDL were not reportable due to sample matrix requiring dilution.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: %Z{ ;ﬂéﬁ Date: S‘ Zé& / %/
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Columbia
Analytical
Servicegn-
Tuesday, March 10, 1998

Aoue Freed

Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re: Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 1.9704359

Dear Anne:
Linclosed are the results of the samples submitted to our laboratory on 12/18-19/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
ot Health Services (certificate number: 1296, expiration August 1998).

P*icase call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

1 7
% /@«0’(/ (S@/{C/c( .fo%cud%/x ' é@,

[.co Raab Stuart Sigman

Project Chemist Quality Assurance Chemist
XC:

I:lizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
LLakewood, CO 80226

00

6925 Canoga Avenue = Canoga Park, CA 91303  «  (818) 587-5550 =  Fax (818) 587-5555



8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GC/MS
1C

ICB
ICP
Icv

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
YOA

Lolumbia Analytical dServices, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation

American Society for Testing and Materials

Biochemical Oxygen Demand

Benzene/Toluene/Ethylbenzene/Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number

Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation

Department of Environmental Quality

Duplicate Laboratory Control Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ton Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry

Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL.
If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl-tert -Butyl Ether

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected Ton Monitoring

Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992,
Solubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates [, I, 1IA, and [IB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

00%



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: L9704359
Project: Rocketdyne SSFL 313150002 Date Received: 12/18-19/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier III data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).
All EPA recommended holding times have been met for analyses in this sample delivery group.
Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Perchlorate Columbia Analytical Services, San Jose, CA.
Subcontracted test results, case narratives and data packages are included as an appendix to this report.
Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8270SIM was performed on sample RS595 from SDG L9704318.

The following difficultics were experienced during analysis of this batch:
Surrogates for 8270SIM for RS603DLDL were not reportable due to sample matrix requiring dilution.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Valye between MDL and PQL.

Approved by: \—%44,///(—/ Date: “?/ ///0/ //7 dp/
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Columbia
. Analytical
Servicegne

Tucsday, March 10, 1998
Anne Freed
Ouden

3510 Morehouse Drive
San Diego, CA 92121

Re: Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. L9704338

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 12/17-18/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
ol Health Services (certificate number: 1296, expiration August 1998).

Plcase call if you have any questions.
Respectfully submitted,
Columbia Analytical Services, Inc.
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I.co Raab Stuart Sigman v
I'roject Chemist Quality Assurance Chemist

X¢:
I“lizabeth Wessling

Ogden

330 S. Wadsworth Blvd., Suite 500
lLakewood, CO 80226

GC1

6925 Canoga Avenue = Canoga Parks, CA 91303 = (818) 587-5550 w Fax (818) 587-5555
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8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
ELAP
EPA
GC
GONIS
IC

ICB
ICP
ICY

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
POL,
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPII
TSS
TTLC
VOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand

Benzene/Toluene Ethylbenzene/Xylenes
California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number
Chloroflucrocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation
Department of Environmental Quality

Duplicate Laberatory Control Sample

Duplicate Marrix Spike

Department of Ecology

Department of Heaith Senvices

Environmental Laboratory Accreditation Program
U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ion Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL,
If the value is equal to the MRL, the result is actually <MRI. before rounding.

Laboratory Control Sample
Leaking Underground Fuel Tank
Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance

allowed in drinking water as established by the U.S. EPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl-terr -Butv] Ether

Not Applicable

Not Analvzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement
None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)

National Instituse for Occupational Safety and Health
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected Ion Nonitoring

Standard Methods jor the Examination of Water and Wastewater , 18th £d., 1992.

Solubility Threshold Limit Concentration

Test Methods or Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition. 1986 and as amended by Updates I, II, IIA, and IIB.

Toxicity Characteristics Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons

‘Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids

‘Total Threshold Limit Concentration
Volatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.
Client; Ogden Service Request No.: L9704338
Project: Rocketdyne SSFL 313150002 Date Received: 12/17-18/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier IIT data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

AlLEPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8270SIM was performed on sample RS595 from SDG L9704318.

MS/MSD analysis for 8015TPH was performed on sample RS607 from SDG 1.9704359.

pl Duplicate was performed on sample RS584 from SDG L9704318.

The following difficulties were experienced during analysis of this batch:

Confirmation analysis for 8021VOC did not confirm Trichloroethene (TCE). This is most probably due to low
levels. The highest TCE result on sample RS051 (60 UG/KG) did confirm (6 UG/KG).

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: ;%V/@M Date: é//?/qp O O ,3
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Analytical
Servicegn

Tuesday, March 10, 1998
Anne Freed
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re: Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 19704338

Ihcar Anne:
Enclosed are the results of the samples submitted to our laboratory on 12/17-18/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
ot Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

: :
LAl O ool /{ )
/{ - A (f o
|

Lc¢o Raab Stuart Sigman J
I'roject Chemist Quality Assurance Chemist
X!

I:lizabeth Wessling

Ogden

330 S. Wadsworth Blvd., Suite 500
[Lakewood, CO 80226

GC1

6925 Canoga Avenue  «  Canoga Park, CA 91303  a  (818) 587-5550 =  Fax (818) 587-5555



Columbia Analytical Services, Inc.

Acronyms

8015M California DHS LUFT Method

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene/Toluene/Ethylbenzene/Xylenes

CAM California Asscssment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service Registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

COD Chemical Oxygen Demand

CRDL Contract Required Detection Limit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH or DHS  Department of Health Services

ELAP Environmental Laboratory Accreditation Program

EPA U.S. Environmental Protection Agency

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC Ion Chromatography

ICB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

ICV Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL,
If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRIL Method Reporting Limit

MS Matrix Spike

MTBE Methyl-tert -Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND None Deteoted at or above the Method Reporting/Detection Limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected Ton Monitoring

SM Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.

STLC Solubility Threshold Limit Concentration

SwW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods | SW-846,
Third Edition, 1986 and as amended by Updates I, II, 1A, and IIB.

TCLP Toxicity Characteristics Leaching Procedure

DS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQI. but greater than or equal to
the MDL. If the value is cqual to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.
Client: Ogden Service Request No.: 19704338
Project: Rocketdyne SSFL 313150002 Date Received: 12/17-18/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier 111 data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

Al EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

MS/MSD analysis for 8270SIM was performed on sample RS595 from SDG 1.9704318.

MS/MSD analysis for 8015TPH was performed on sample RS607 from SDG 19704359,

pH Duplicate was performed on sample RS584 from SDG 1.9704318.

The following difficultics were experienced during analysis of this batch:

Confirmation analysis for 8021VOC did not confirm Trichloroethene (TCE). This is most probably due to low
levels. The highest TCE result on sample RS051 (60 UG/KG) did confirm (6 UG/KG).

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: 7/@:&«/@% Date: Ji / / 3// 9?

= 003
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Analytical
/ Serviceg

Thursday, February 19, 1998
Anne Freed
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. L.9703698

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 10/27 -31,/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

"

g:\ ; 1\ 3!’ 5"'/’ /
[ ur] s sk YA
//%/ _ e /\.Lazmﬁ $LEN
A
Leo Raab Stuart Sigman
Project Chemist Quality Assurance Chemist

XC:

Elizabeth Wessling

Ogden

S50 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

My r
aoon

6925 Canoga Avenue s Canoga Park, CA ¢1508 = (818)587-5550 = Fax (818) 587-5555



CAS CSR #L.9703698
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8015M
A2LA
ASTM
BOD
BTEX
CAM
CARB

CAS Number

CrC
Cru
CcOD
CRDL
DEC
DEQ
DLCS
DMS
DOE
DOH or DHS
FLAP
EPA
GC
GCMS
1C

ICB
ICP
ICV

J

LCS
LUFT
M
MBAS
MCIL

MDIL
MPN
MRIL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
s
TPl
tr

TRPH
TSS
TTLC
VOA

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Association for Laboratory Accreditation

American Socicty for Testing and Materials

Biochemical Oxygen Demand

Benzene/Toluene/Ethylbenzene/Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service Registry Number

Chlorofluorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Contract Required Detection Limit

Department of Environmental Conservation

Department of Environmentat Quality

Duplicate Laboratory Contro] Sample

Duplicate Matrix Spike

Department of Ecology

Department of Health Services

Environmental Laboratory Accreditation Program

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Ton Chromatography

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission specirometry

Initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to the \{DL.
If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methvlene Blue Active Substances

Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methvl-rers-Butv] Ether

Not Applicable

Not Analvzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement
Nonz Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Sclected Lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992,
Solubility Threshold Limit Concentration

Test ‘Methods for Evaluating Solid Waste, Physical/lChemical Methods SW-846,
‘Third Edition, 1986 and as amended by Updates I, 11, 114, and IIB.

Toxicity Characteristics Leaching Procedure

Total Dissolved Solids

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the POL but greater than or cqual to

the MDLUIf the value is equal to the PQLL, the result is actually < PQI, before rounding,. (_’f,f O O O
:I:oml Recoverable I’thmlcum Hydrocarbons O U ) o
lotal Suspended Solids (e

Total Threshold Limit Concentration
Valatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Ogden Service Request No.: 19703698
Project: Rocketdyne SSFL 313150002 Date Recceived: 10/27-31/97
Sample Matrix:  Soil

CASE NARRATIVE

All'analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier I1I data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).
All EPA recommended holding times have been met for analyses in this sample delivery group.
Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID's versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Formaldehyde Columbia Analytical Services, Kelso, WA.

Subcontracted test results, case narratives and data packages are included as an appendix to this report.

The following changes were requested via fax from Lisa Arrasmith on 10/30/97:
Add Aluminum and Boron to RF702.

Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

Cooler temperatures were recorded on COCs except for Control Nos. RF150, RF736 & RF160.
MS/MSD for Fluoride was performed on RF750 from SDG L9703713.

MS/MSD for Anions was performed on RF176 from SDG L9703713.
MS/MSD analysis for 8270R was performed on sample RE795DL from SDG L9703763.

No difficulties were experienced during analysis of this batch.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

0003

o / - /, / B . oa -
Approved by: =7 /5—/-//’«( e Date: 2/ /<] / 7,5
T ,ﬂ_z; Lol S
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O GD E N ENVIRONMENTAL AND ENERGY SERVICE

3510 Morehouss Drive

San Diego, C4 92121.7 709
(619) 458.5044

Jax: (619) 4550943

FACSIMILE

To: Mr. Leo Rasb/Columbia Analytical Services
FaxNo.: (818)587-5555

From: Lisa L. Arrasmnith sign: %\4 %«’2\/

Date: 10/30/97 There is 1 Page to transmit including this cover page

Subject: Chain-of-Custody Form Analytical Request Change

Please make the changes listed below to the chain-of-custody analytical request form.,
Include this form with the final data deliverables for these samples.

WCOCNo. | ERA v Date Method(s) ~ .~ Method:(s) Now |

T Semple: - Collected | Originally . | Requested™ :

S I b Reguesiea® P S

RF702 RF702 10/27/97 TS, M &pH S, M+ & pH L4T02498-19
RF702 RF703 10/27/97 | S, M+ & pOl HOLD —

RF702 RF704 102797 1S, M+ & pH HOLD -

| RE713 — TRF721 10728/57 TFL A & pH S,F,Al&B La703e74-4
RF713 RF722 10/28/97 | FL A & pH S&F -0

® 5= 8279 SIM, semi-volatile organics
M= Metals
M+=Metals + Aluminum (Al) & Boron (B)
F1=340.2, Fluoride
F=3500, Formaldehyde
A= Anions
The reason for these changes is:

Incorrectly marked on COC Sform
Lack of sample volume

Ogden office personnel require this change X
Other: Containers mislabeled .

Thank you. 0011



Columbia
_Analytical
/ Serviceg<

Thursday, February 19, 1998
Anne Freed
Ogden

5510 Morehouse Drive
San Diego, CA 92121

Re: Rocketdyne SSFL / Project No. 313150002/ CAS SDG No. 19703679

Dear Anne:
Enclosed are the results of the samples submitted to our laboratory on 10/28 - 29/97.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services is certified for environmental analyses by the California Department
of Health Services (certificate number: 1296, expiration August 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

C&/{‘Z& ,\/’“/ L ”%/ é@

Leo Raab Stuart Sigman

Project Chemist Quality Assurance Chemist
Xc:

Elizabeth Wessling

Ogden

550 S. Wadsworth Blvd., Suite 500
Lakewood, CO 80226

001

6925 Canoga Avenue s Canoga Parks, CA 91303 = (618) 527-5520 = Fax(818) 587-5555



CAS CSR #1.9703679
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Columbia Analytical Services, Inc.

Acronyms

8015M California DHS LUFT Method

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene/Toluene/Ethyibenzene/Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service Registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

COD Chemical Oxygen Demand

CRDL Contract Required Detection Limit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH or DHS  Department of Health Services

ELAP Environmental Laboratory Accreditation Program

EPA U.S. Environmental Protection Agency

GC Gas Chromatography

GC/IMS Gas Chromatography/Mass Spectrometry

IC Ion Chromatography

ICB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

ICV Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to the MDL,.
If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a substance
allowed in drinking water as established by the U.S. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl-tert -Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

D None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected Ion Monitoring

SM Standard Methods for the Examination of Water and Wastewater , 18th Ed., 1992.

STLC Solubility Threshold Limit Concentration

SwW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, 1IA, and 1IB.

TCLP Toxicity Characteristics Leaching Procedure

D8 Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL.. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s)



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Ogden Service Request No.: 19703679
Project: Rocketdyne SSFL 313150002 Date Received: 10/28-29/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for sample(s) designated for Tier I data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix Spike (MS),
Duplicate Matrix Spike (DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Refer to the “Sample Delivery Group Assignment” form for a listing of Ogden (EPA) Sample ID’s versus
Columbia Analytical Services’ SDG/Service Request numbers, sample dates, received dates, matrix and requested
analyses. Any tests marked under the grey-shaded parameters to the far right of this form were sub-contracted to
the following laboratories:

Formaldehyde Columbia Analytical Services, Kelso, WA.
Dioxins/Furans/EPA 8290 Triangle Lab, Durham, NC.

Subcontracted test results, case narratives and data packages are included as an appendix to this report.

The following changes were requested via fax from Lisa Arrasmith on 10/30/97:
Add on 8270 SIM, Formaldehyde, Aluminum and Boron to RF 721. Add on 8270 SIM and Formaldehyde to
RF722. Fluoride, Anions and pH were cancelled on RF721 & RF722.

MS/MSD analysis for 8080-PCB was performed on sample RF678 from SDG L9703578.
Laboratory Control Samples are liquids. For solid SDGs, data is calculated and reported in solid units.

The following difficulties were experienced during analysis of this batch:

Surrogates for 8270SIM for RF723DL, RF728DL, RF723DLDL & RF726DLDL were not reportable due to sample
matrix requiring dilution. Surrogate for 8270SIM for RF126DL was slightly above range for one of three
surrogates.

Data Qualifier Flags are: U = Not Detected, E = Estimated Value above calibration range, J = Estimated Value between MDL and PQL.

Approved by: %f—y/ Date: __ 2,/{/_%[{@&
I

Fprd
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O G DE N ENIRONMEN TAL ND ENERGY SERVICE

BEEE R 3510 Morehouse Drive
San Diego, CA 92121-1709
(619) 438-9044
Jax: (619) 458-0943
FACSIMILE -
To: Mr. Leo Raab/Columbia Analytical Services

FaxNo.: (818)587-5555

From: LisaL. Arrasmith sign: %\4 iz omi T

Date: 10/30/97 There is 1 Page to transmit including this cover page
Subject: Chain-of-Custody Form Analytical Request Change

21

Include this form with the final data deliverables for these samples.

ricase make the changes listed below to the chain-of-custody analytical request form,

COCNo. 'ERA - 7 TDate Method(s) Methodi(s) Now
| 'Sample; | Collected Originally ", ' Requested™ : -
IERLCEI N ¢ AR .| Requested™ . .. R
RF702 RF702 10/27/97 [S,M & pH S, M+ & pH L4702098-19
702 RE703 10/27/97 S, M+ & pH HOLD —
RF702 RE704 10/27/97 S, M+ & pH HOLD -
RF713 | RF721 10/28/97 | FL, A & pH S,F,Al& B La70%674~9
RF713 RF722 10/28/97 |FL A& pH S&F -(0
® 5= 8270 SIM, semi-volatile arganics
M= Metals
M+= Metals + Aluminum (Al) & Boron (B)

F1=340.2, Fluoride
F=3500, Formaldehyde
A= Anions
The reason for these changes is:

Incorrectly marked on COC Jorm
Lack of sample volume

Ogden office personnel require this change
Other: Containers mislabeled L

Thank you.

008
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Triangle Laboratories, Inc. November 13, 1997
Case Narrative 43820

Overview

The sample and any associated QC samples were extracted and analyzed according to
procedures described in EPA Method 8290 Rev. 0 (9/94). Any particular difficulties
encountered during the sample handling by Triangle Laboratories will be discussed in the
QC Remarks section below. Results reported relate only to the items tested.

Quality Control Samples

A laboratory method blank, identified as the TLI Blank, was prepared along with the
sample.

Laboratory control spike (LCS) and laboratory control spike duplicate (LCSD) samples
were extracted and analyzed along with the samples. A report summarizing the analyte
recoveries and relative percent differences for these samples is included in the data
package. \

Quality Control Remarks

This release of this particular set of Columbia Analytical Services analytical data by
Triangle Laboratories was authorized by the Quality Control Chemist who has reviewed
each sample data package individually following a series of inspections/reviews. When
applicable, general deviations from acceptable QC requirements are identified below and
comments are made on the effect of these deviations upon the validity and reliability of the
results. Specific QC issues associated with this particular project are:

Sample receipt: One sludge sample was received from Columbia Analytical Services at
4 °C in good condition on October 30, 1997 and was stored in a refrigerator at 4 °C.
Additional sample was received from Columbia Analytical Services at 4 °C in good
condition on November 5, 1997 and was stored in a refrigerator at 4 °C.

Sample Preparation Laboratory: None
Mass Spectrometry: None

Data Review: The additional sample was composited with the original sample. Then,
another percent moisture determination was performed prior to extraction.

Other Comments: No analytes were detected in the method blank.
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Average continuing calibration (Concal) response factors are used instead of average
initial calibration (Ical) response factors for all analyte and labeled standard calculations in
sample(s) with a beginning and ending calibration listed on the quantitation report.
Average response factors are used when the ending Concal meets Method 8290 ending
Concal requirements but not beginning Concal requirements. The average response factor
is an average of the factors from the beginning and ending Concals.

Sample Calculations:

Analyte Concentration

The concentration or amount of any analyte is calculated using the following expression.

As *Qp

Where:
Cio 1s the concentration or amount of a given analyte,
Ao 1s the integrated current for the characteristic ions of the analyte,

Ag Is the integrated current of the characteristic ions of the corresponding internal
standard,

Qg represents the amount of internal standard added to the sample before extraction,

RRF, is the mean analyte relative response factor from the initial calibration (ICal) and,

W is the sample weight or volume

Detection Limits

The detection limit reported for a target analyte that is not detected or presents an analyte
response that is less than 2.5 times the background level is calculated by using the
following expression. The area of the analyte is replaced by the noise level measured in a
region of the chromatogram clear of genuine GC signals multiplied by an empirically
determined factor. The detection limits represent the maximum possible concentration of
a target analyte that could be present without being detected.
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2*¥25*(F*H)*Q

DL(O) ==
Ap* RRF) * W

Where:
DL is the estimated detection limit for a target analyte,
2.5 is the minimum response required for a GC signal,

F is an empirical number that approximates the area to height ratio for a GC signal. This
number is 3.7 for both the DB-5 GC column and the DB-225 GC column,

H is the height of the noise

Ag 1s the integrated current of the characteristic ions of the corresponding internal
standard,

Qg represents the amount of internal standard added to the sample before extraction,

RRF(q) is the mean analyte relative response factor from the initial calibration (ICal) and,

W is the sample weight or volume

Data Flags

In order to assist with data interpretation, data qualifier flags are used on the final reports.
Please note that all data qualifier flags are subjective and are applied as consistently as
possible. Each flag has been reviewed by two independent Chemists and the impact of the
data qualifier flag on the quality of the data discussed above. The most commonly used
flags are:

A ‘B’ flag is used to indicate that an analyte has been detected in the laboratory method
blank as well as in an associated field sample. The ‘B’ flag will be used only when the
concentration of analyte found in the sample is less than 20 times that found in the
associated blank. This flag denotes possible contribution of background laboratory
contamination to the concentration or amount of that analyte detected in the field sample.
Under Triangle Laboratories guidelines, a laboratory blank is acceptable if the tetra-
through hepta-CDD/CDF levels are all below the target detection limits (TDLS) or if the
contamination levels are less than 5% of the levels detected in the associated field samples.
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If these conditions are satisfied or if the blank is unable to be reextracted, the
interpretation of the contamination levels relative to the samples should be as follows: 1)
analyte quantitations should be considered valid if the level of blank contamination is less
than five percent of the level detected in the field sample, 2) analyte quantitations should
be considered estimated if the analyte level in the sample is five to twenty times the level
of the analyte in the blank, or 3) analytes whose level in a sample is the same as or less
than five times the level detected in the associated blank should be considered present
likely due to laboratory contamination and not native to the sample.

An ‘E’ flag is used to indicate that an PCDF peak has eluted at the same time as the
associated diphenyl ether (DPE) and that the DPE peak intensity is ten percent or more of
the PCDF peak intensity. Total PCDF values are flagged ‘E’ if the total DPE contribution
to the total PCDF value is greater than ten percent. All PCDF peaks that are significantly
influenced by the presence of DPE peaks are quantitated with EMPC values, regardless of
the isotopic abundance ratio. These EMPC values are most likely overestimated due to
the DPE contribution to the peak area.

An ‘P’ flag is used to indicate labeled standards have been interfered with on the GC
column by coeluting, interferent peaks. The interference may have caused the standard’s
area to be overestimated. All quantitations relative to this standard, therefore, may be
underestimated.

A ‘PR’ flag is used to indicate that a GC peak is poorly resolved. This resolution problem
may be seen as two closely eluting peaks without a reasonable valley between the peak
tops, overly broad peaks, or peaks whose shapes vary greatly from a normal distribution.
The concentrations or amounts reported for such peaks are most likely overestimated.

A ‘Q’ flag is used to indicate the presence of QC ion instabilities caused by quantitative
interferences. Affected analytes may be overestimated or underestimated as a result of this
interference. A peak is flagged ‘Q’ only if it is affected by a QC ion deviation greater than
20% full scale as determined relative to the labeled standard against which it is

quantitated. Total PCDF/PCDF quantitations will be flagged ‘Q’ if the interferences affect
ten percent or more of the total PCDD/PCDF peak areas.

An ‘RO’ flag is used to indicate that a labeled standard has an ion abundance ratio that is
outside of the acceptable QC limits, most likely due to a coeluting interference. This may
have caused the percent recovery of the standard to be overestimated. All quantitations
versus this standard, therefore, may be underestimated.
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A ‘U flag is used to indicate that a specific (2,3,7,8-substituted) isomer cannot be
resolved from a large, coeluting interferent GC peak. The specific isomer is reported as
not detected as a valid concentration/amount cannot be determined. The calculated
detection limit, therefore, should be considered an underestimated value.

A ‘V’ flag is used to indicate that, although the percent recovery of a labeled standard may
be below a specific QC limit, the signal-to-noise ratio of the peak is greater than ten-to-
one. The standard is considered reliably quantifiable. All quantitations derived from the
standard are considered valid as well.

By our interpretation, the analytical data in this project are valid based on the guidelines
of EPA Method 8290 Rev. 0 (9/94). Any specific QC concerns or problems have been
discussed in the QC Remarks section of this case narrative with emphasis on their effect
on the data. Should Columbia Analytical Services have any questions or comments
regarding this data package, please feel free to contact our Project Scientist, Amy Boehm,
at 919/544-5729 ext. 268.

For Triangle Laboratories, Inc.,

Report Preparation Quality Control
. : = -
ﬂmm/%amb B~ 5
Craigl\’pyrick b/ Mham D A
Report Preparation Chemist Report Preparation Chemist

The total number of pages in the data package is : _| % k 4 A4
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Overview -

The sample and any associated QC samples were extracted and analyzed according to
procedures described in EPA Method 8290 Rev. 0 (9/94). Any particular difficulties
encountered during the sample handling by Triangle Laboratories will be discussed in the
QC Remarks section below. Results reported relate only to the items tested.

Quality Control Samples

A laboratory method blank, identified as the TLI Blank, was prepared along with the
sample.

Laboratory control spike (LCS) and laboratory control spike duplicate (LCSD) samples
were extracted and analyzed along with the samples. A report summarizing the analyte
recoveries and relative percent differences for these samples is included in the data
package.

Quality Control Remarks

This release of this particular set of Columbia Analytical Services analytical data by
Triangle Laboratories was authorized by the Quality Control Chemist who has reviewed
each sample data package individually following a series of inspections/reviews. When
applicable, general deviations from acceptable QC requirements are identified below and
comments are made on the effect of these deviations upon the validity and reliability of the
results. Specific QC issues associated with this particular project are:

Sample receipt: One sludge sample was received from Columbia Analytical Services at
4 °Cin good condition on October 30, 1997 and was stored in a refrigerator at 4 °C,

Additional sample was received from Columbia Analytical Services at 4 °C in good
condition on November 5, 1997 and was stored in a refrigerator at 4 °C.

Sample Preparation Laboratory: None
Mass Spectrometry: None

Data Review: The additional sample was composited with the original sample. Then,
another percent moisture determination was performed prior to extraction.

Other Comments: No analytes were detected in the method blank.
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Average continuing calibration (Concal) response factors are used instead of average
initial calibration (Ical) response factors for all analyte and labeled standard calculations in
sample(s) with a beginning and ending calibration listed on the quantitation report.
Average response factors are used when the ending Concal meets Method 8290 ending
Concal requirements but not beginning Concal requirements. The average response factor
is an average of the factors from the beginning and ending Concals.

Sample Calculations:

Analyte Concentration

The concentration or amount of any analyte is calculated using the following expression.

As ¥ Qg

Where:
Co) is the concentration or amount of a given analyte,
As is the integrated current for the characteristic ions of the analyte,

Ag is the integrated current of the characteristic ions of the corresponding internal
standard,

Qg represents the amount of internal standard added to the sample before extraction,
RRF, is the mean analyte relative response factor from the injtial calibration (ICal) and,
©) y P

W is the sample weight or volume

Detection Limits

The detection limit reported for a target analyte that is not detected or presents an analyte
response that is less than 2.5 times the background level is calculated by using the
following expression. The area of the analyte is replaced by the noise level measured in a
region of the chromatogram clear of genuine GC signals multiplied by an empirically
determined factor. The detection limits represent the maximum possible concentration of
a target analyte that could be present without being detected.
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2*¥25*(F*H)* Qg
DL(0)= -
Ag* RRFEg * W

Where:
DLy is the estimated detection limit for a target analyte,
2.5 is the minimum response required for a GC signal,

F is an empirical number that approximates the area to height ratio for a GC signal. This
number is 3.7 for both the DB-5 GC column and the DB-225 GC column,

H is the height of the noise

Ag is the integrated current of the characteristic ions of the corresponding internal
standard,

Qp represents the amount of internal standard added to the sample before extraction,

RRF is the mean analyte relative response factor from the initial calibration (ICal) and,

W is the sample weight or volume

Data Flags

In order to assist with data interpretation, data qualifier flags are used on the final reports.
Please note that all data qualifier flags are subjective and are applied as consistently as
possible. Each flag has been reviewed by two independent Chemists and the impact of the
data qualifier flag on the quality of the data discussed above. The most commonly used
flags are:

A ‘B’ flag is used to indicate that an analyte has been detected in the laboratory method
blank as well as in an associated field sample. The ‘B’ flag will be used only when the
concentration of analyte found in the sample is less than 20 times that found in the
associated blank. This flag denotes possible contribution of background laboratory
contamination to the concentration or amount of that analyte detected in the field sample.
Under Triangle Laboratories guidelines, a laboratory blank is acceptable if the tetra-
through hepta-CDD/CDF levels are all below the target detection limits (TDLS) or if the
contamination levels are less than 5% of the levels detected in the associated field samples.
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If these conditions are satisfied or if the blank is unable to be reextracted, the
interpretation of the contamination levels relative to the samples should be as follows: 1)
analyte quantitations should be considered valid if the level of blank contamination is less
than five percent of the level detected in the field sample, 2) analyte quantitations should
be considered estimated if the analyte level in the sample is five to twenty times the level
of the analyte in the blank, or 3) analytes whose level in a sample is the same as or less
than five times the level detected in the associated blank should be considered present
likely due to laboratory contamination and not native to the sample.

An ‘E’ flag is used to indicate that an PCDF peak has eluted at the same time as the
associated diphenyl ether (DPE) and that the DPE peak intensity is ten percent or more of
the PCDF peak intensity. Total PCDF values are flagged ‘E’ if the total DPE contribution
to the total PCDF value is greater than ten percent. All PCDF peaks that are significantly
influenced by the presence of DPE peaks are quantitated with EMPC values, regardless of
the isotopic abundance ratio. These EMPC values are most likely overestimated due to
the DPE contribution to the peak area.

An ‘D flag is used to indicate labeled standards have been interfered with on the GC
column by coeluting, interferent peaks. The interference may have caused the standard’s
area to be overestimated. All quantitations relative to this standard, therefore, may be
underestimated.

A ‘PR’ flag is used to indicate that a GC peak is poorly resolved. This resolution problem
may be seen as two closely eluting peaks without a reasonable valley between the peak
tops, overly broad peaks, or peaks whose shapes vary greatly from a normal distribution.
The concentrations or amounts reported for such peaks are most likely overestimated.

A “Q’ flag is used to indicate the presence of QC ion instabilities caused by quantitative
interferences. Affected analytes may be overestimated or underestimated as a result of this
interference. A peak is flagged ‘Q’ only if it is affected by a QC ion deviation greater than
20% full scale as determined relative to the labeled standard against which it is
quantitated. Total PCDF/PCDF quantitations will be flagged ‘Q’ if the interferences affect
ten percent or more of the total PCDD/PCDF peak areas.

An ‘RO’ flag is used to indicate that a labeled standard has an ion abundance ratio that is
outside of the acceptable QC limits, most likely due to a coeluting interference. This may
have caused the percent recovery of the standard to be overestimated. All quantitations
versus this standard, therefore, may be underestimated.
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A ‘U’ flag is used to indicate that a specific (2,3,7,8-substituted) isomer cannot be
resolved from a large, coeluting interferent GC peak. The specific isomer is reported as
not detected as a valid concentration/amount cannot be determined. The calculated
detection limit, therefore, should be considered an underestimated value.

A ‘V’ flag is used to indicate that, although the percent recovery of a labeled standard may
be below a specific QC limit, the signal-to-noise ratio of the peak is greater than ten-to-
one. The standard is considered reliably quantifiable. All quantitations derived from the
standard are considered valid as well.

By our interpretation, the analytical data in this project are valid based on the guidelines
of EPA Method 8290 Rev. 0 (9/94). Any specific QC concerns or problems have been
discussed in the QC Remarks section of this case narrative with emphasis on their effect
on the data. Should Columbia Analytical Services have any questions or comments

regarding this data package, please feel free to contact our Project Scientist, Amy Boehm,
at 919/544-5729 ext. 268.

For Triangle Laboratories, Inc.,

Report Preparation Quality Control

Chaig, gk B~ 0
Craigl\/pyrick 0 i e DM

Report Preparation Chemist Report Preparation Chemist

The total number of pages in the data package is : _] % k a4t
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CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

Printed Name

Printed Name

Firm

Firm

Date/Time

Date/Time

Columbia
'Analytical =AY
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CASE NARRATIVE

Analysis of Samples for the Presence of
Polychlorinated Dibenzo-p-Dioxins by

High-Resolution Chromatography / High-Resolution Mass Spectrometry

Method 8290 Rev. 0 (9/94)

Date: December 23, 1997
Client ID: Columbia Analytical Services
P.O. Number:

TLI Project Number: 44280D

This report should only be reproduced in full. Any partial reproduction of this report requires permission from
Triangle Laboratories, Inc.

Rev. 11/19/97

Triangle Laboratories, Inc.
801 Capitola Drive P.O. Box 13485
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485
918-544-5729 Fax # 919-544-5491



Triangle Laboratories, Inc. December 23, 1997
Case Narrative 44280D

Overview

The sample and associated QC samples were extracted and analyzed according to
procedures described in EPA Method 8290 Rev. 0 (9/94). Any particular difficulties
encountered during the sample handling by Triangle Laboratories will be discussed in the
QC Remarks section below. This report contains results from only the 8290 dioxin/furan
analysis of the soil sample RF715.

Quality Control Samples

A laboratory method blank, identified as the TLI Blank, was prepared along with the
sample.

A laboratory control spike (LCS) and laboratory control spike duplicate (LCSD) were
prepared along with the samples in this project. A report summarizing the results from

these QC samples is included in the data package.

Quality Control Remarks

This release of this particular set of Columbia Analytical Services analytical data by
Triangle Laboratories was authorized by the Quality Control Chemist who has reviewed
each sample data package following a series of inspections/reviews. When applicable,
general deviations from acceptable QC requirements are identified below and comments
are made on the effect of these deviations upon the validity and reliability of the results.
Specific QC issues associated with this particular project are:

Sample receipt: Seven soil samples were received from Columbia Analytical Services at 4
°C in good condition on December 11, 1997 and stored in a refrigerator at 4 °C. Only
results for sample RF715 are included in this data package.

Sample Preparation Laboratory: A new aliquot of sample RF715 was submitted for re-
extraction using a one gram sample aliquot because 1,2,3,4,6,7,8-HpCDD, 1,2,3,4,6,7,8,-
HpCDF, OCDF, and OCDD analytes in sample were above the calibration range in the
initial aliquot. Only 1,2,3,4,6,7,8-HpCDD, 1,2,3,4,6,7,8,9-HpCDF, OCDF, OCDD, total
HpCDF, and total HpCDD are reported for sample RF715.

Mass Spectrometry: None

I



Triangle Laboratories, Inc. December 23, 1957 .

Case Narrative 44280D

Data Review: The re-extracted sample results of sample RF715 do not match the results
of the original analysis with RPDs of 154% for 1,2,3,4,6,7,8-HpCDD, 157% for
1,2,3,4,6,7,8-HpCDF, 151% for OCDF, and 169% for OCDD. This is probably due to
the heterogeneous nature of soil samples.

Other Comments: No 2,3,7,8-substituted target analytes were detected in the TLI Blank
above the target detection limit (TDL).

The analytical data presented in this report are consistent with the guidelines of EPA
Method 8290 Rev. 0 (9/94). Any exceptions have been discussed in the QC Remarks
section of this case narrative with emphasis on their effect on the data. Should Columbia
Analytical Services have any questions or comments regarding this data package, please
feel free to contact our Project Scientist, Amy Boehm, at 919/544-5729 ext. 268.

For Triangle Laboratories, Inc.,

Report Preparation Quality Control

y S -

Ca

William D. Hill P FDue ey
Report Preparation Chemist Report Preparation Chemist

The total number of pages in the data package is : qf)\g .
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Columbia
Analytical

Serviceg
January 6, 1998

Anne Freed

OGDEN

5510 Morehouse Drive
San Diego, CA 92121

Re:  Rocketdyne / Project #313150001
Dear Anne:

Enclosed are the results of the samples submitted to our laboratory on October 27-31, 1997. For
your reference, these analyses have been assigned our service request number 19703643,

All analyses were performed in accordance with our laboratory’s quality assurance program.
Results are intended to be considered in their entirety and apply only to the samples analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.

Columbia Analytical Services Mobile Laboratory is certified for environmental analyses by the
California Department of Health Services (certificate number: 1993, expiration May 1998).

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.

,7L-Wv~'>-—\°/l"(’;'”)

- Thomas X. Robinson
Project Chemist

TR/iz

6925 Canoga Avenue s Canoga Park, CA91303 = (818) 587-5550 = _Fax (818) 587-5555

PO



COLUMBIA ANALYTICAL SERVICES, INC.

Client: ’ InterPhase Environmental Service Request No.: L9703643
Project: Rocketdyne/313150001 Date Received: 10/27-31/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurance program. This report contains
analytical results for samples designated for Tier III data deliverables. When appropriate to the method, method
blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses. Additional quality control analyses reported herein include: Matrix/Duplicate Matrix
Spike (MS/DMS) and Laboratory Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.
The following difficulties were experienced during analysis of this batch:

Several samples required dilutions to bring the concentration of a particular analyte within its calibration range.
Upon reanalysis the result did not always yield the expected concentration, in some cases a lower result was
determined. The most probable cause of this phenomenon is sample homogeneity; concentrations vary throughout
various subsamples of the sample container, additionally the volatility of the target analytes causes concentrations

to decrease after subsampling of the initial analysis.

Sample results that have elevated PQL’s with no target compounds detected were diluted due to matrix

interferences from hydrocarbons, these samples are appropriately footnoted.

Sample RD708 required second column confirmation for volatile organic compounds but was inadvertently missed,

the original result is reported.

Approved by: ’)L\WW/A X, /L/va} Date: 2 /2 ¢ [9s
¥-00>



COLUMBIA ANALYTICAL SERVICES, INC.

Nonconformity and Corrective Action Report
SAMPLES/SYSTEM/JOB/CLIENT AFFECTED

L9703643 ~o019 Osdem  Sewwl  pDTOZ
NONCONFORMITY
Analysis/Event: Second  wlown conbvmetion  wes  pok pex Eormad .
Instrument/System: G \\ Date: 2[22]9%

Detailed Description:

Originator: Tom __ [Bbinson Date: 2/23/9¢

Supervisor Verification: L o, /LA,—‘/) Date: 2/23 /s

CORRECTIVE ACTION AND OUTCOME

Detailed Description: (Re-establishment of conformity must be demonstrated and documented. Describe the steps that were taken, or are
planned to be taken, to correct the problem. Describe the outcome.)

’l‘\M G'V\-L1S" s ves ponsable for a\ew‘evm&winj vl chh  Sommple "-'—'—‘05
canfiemekion . in e futuce  Secend  peviy  review Wil agst in

o\e‘t‘wM&MﬁB ConFirmeation .

Person Responsible: Bo  Kim Date: __a[23/ag

Supervisor Verification: vy 1 Ad—mny Date: 242;[93

NOTIFICATION - CUSTOMER/CLIENT - INTERNAL/EXTERNAL

Project Chemist Notified? No ey Date 2[e3] 58
Customer Notification Necessary? (Attach telephone record) No @: Date:  2/z3 [9p

Notifier: 70»4___(_7_—25_'&5_0_':\____*_______________________ Date: #/23[9 |

ACCEPTANCE OF CORRECTIVE ACTION

QA Coordinator: 5@ % — Date: 2_2_1 éé 3/9F
) V4 ‘

Onginal: Client File Photocopics: Supervisor and QA Coordinator CORALTEP.DOC 102974

OC0BA



COLUMBIA ANALYTICAL SERVICES, INC.

Client: * InterPhase Environmental Service Request No.: 9703643
Project: ~ Rocketdyne/313150001 Date Received: 10/27-31/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed in accordance with our laboratory’s quality assurgf ce program. This report contains
analytical results for samples designated for Tier III data deliverables. Whepf# propriate to the method, method
blank results have been reported with each analytical test. Surrogate recqgffries have been reported for all
applicable organic analyses. Additional quality control analyses repo: g herein include: Matrix/Duplicate Matrix
Spike (MS/DMS) and Laboratory Control Sample (L.CS).

All EPA recommended holding times have been met for analyfs in this sample delivery group.
The following difficulties were experienced during analygh of this batch:

Several samples required dilutions to bring the concgfftration of a particular analyte within its calibration range.
Upon reanalysis the result did not always yield thgxpected concentration, in some cases a lower result was
determined. The most probable cause of this ppfnomenon is sample homogeneity; concentrations vary throughout

various subsamples of the sample container, § fiditionally the volatility of the target analytes causes concentrations

Approved by: N L""""L X. M""") Date: /9'/}9 /77
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