ADDENDUM TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS
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FOR GC ANALYSES: SW8082

Data Qualifier Flag

GC Ana(ljyses -
Swa0s2 Detects Non-detects
Quality Control Evaluation Non- Sample(s) Qualified
ltem Biased Biased
Holding Times 1) Holding time exceeded by J J- UJ Sample
(Extraction/Analysis) 2 times or less
2) Holding time exceeded by J J- R
greater than 2 times
Cooler 1) > 6 and <20 degrees No qual. Noqual.| No qual for |All samples shipped in
Temperature Centigrade for PCBs for PCBs the affected cooler.
PCBs (Shipping Batch)
2) >20 degrees Centigrade J J- R
3) < 2 degrees Centigrade No qual. | No qual. No qual.
Initial 1) %RS8D > 20% J J uJ All samples
Calibration associated with initial
2)r<0.995 J J uJ calibration (Run
Batch)
Continuirg Calibration | 1) % Difference > +15% J J+ No qual. All samples
(CCv) _ associated with
2) % Difference < -15% J J- uJ continuing calibration
and > -50% (Analysis Batch)
3)% Difference < -50% J J- R
Method Blank 1) Common lab contaminant uJ uJ No qual. All sampies in the
Contamination results less than or equal to same Preparation
10 times the blank Batch
contamination
2) Other compound results uJ uJ No qual.
less than or equal to 5 times
the blank contamination
Surrogate 1) % Recovery < CL J J- uJ Sample
Recovery but > 10%
2) % Recovery <10% J J- R
3) % Recovery > CL J J+ No qual.
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Data Qualifier Flag

GC Analyses -
SW8082 | Detects Non-detects
\ -
Quality Control Evaluation Non- Sample(s) Qualified
tem | Biased Biased
Matrix Spike/Matrii Sls)ike 1) If Original Sample Result Parent Sample
Duplicate (MS/MSD) >4 X Spike Concentration,
Recovery MS/MSD Not Evaluated
2) % Recovery < CL J J- uJ
: but > 30%
ﬁ 3) % Recovery <30% J J- R
4) % Recovery > CL J J+ No qual.
5)RPD > CL J J uJ
Laboratoa/ Control 1) % Recovery < CL J J- uJ All samples in the
Sample Recovery but > 10% %artmra‘ Preparation
atcl
2) % Recovery <10% J J- R
3) % Recovery > CL J J+ No qual.
4)RPD > CL J J uJ
Reporting Limits Reporting limits not matching No qual. | No qual. No qual. Sampie (noted in .
the project specified limits, outlier report)
Results reported below the J J No qual. Sample
oroject reporting detection
imit.
Field Duplicates 1) RPD > CL if 25X PQL or No qual. | No qual. no qual. Non-compliant results
If results <6X PQL: listed in the ADR
. outlier report
2) Difference >1X PQL (W)
3) Difference >2X PQL (S)
Field Blanks 1) Results within 5 times uJ uJ No qual. All samples in the
Equipment Blanks blank contamination same sampling event
uJ uJ No qual.
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ADDENDUM TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

FOR GC/MS ANALYSES: SW8270CWM - Chemical Warfare Degradates

GC/MS Analyses

Data Qualifier Flag

SW8270C
Chemical Warfare
Degradates Detects Non-detects
Qualilt{e?nontrol Evaluation ggg; 4 | Biased Sample(s) Qualified
Holding Times 1 i ti - |
(Extraction/Anaiysis) ) zHgJ'gér;gorllr;w:s exceeded by J J uJ Sample
2) Holding time exceeded by J J- ]
greater than 2 times
Cooler 1) > 6 and <20 degrees J J- uJ All samples shipped in
Temperature Centigrade the affected cooler
(Shipping Batch)
2) >20 degrees Centigrade J J- R
3) < 2 degrees Centigrade No qual. | No qual No gqual
Instrument Tuning 1) lon abundance criteria not JN JN R All samples associated to
met an initial calibration (Run
Batch), if tune is
associated to an initial
calibration; or all samples
associated to a
continuing calibration
(Analysis Batch), if tune
1S associated to a
continuing calibration.
Initial 1) %RSD > 30% J J uJ All samples associated to ||-.
Calibration the initial calibration (Run
2) r<0.995 J J uJ Batch)
Initial Calibration 1) % Difference > +30% J J+ no qual. All samples associated to
Verification the ICV (Run Batch)
(Icv) 3) % Difference < -30% J J- uJ
and and > -50% or
Conti\n/uir) Cta_xlibration
enncation % Di -509 - All samples associated to
(cCV) 4) % Difference < -50% J J R the GCV (Analysis Batch)
1) Compound results less than uJ uJ No qual. All samples in the same
Method Blank or equal to 5 times blank Preparation Batch as the
I[ Contamination - contamination method blank




ADDENDUM TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

(Page 4 of 7)

GC/MS Analyses

Data Qualifier Flag

SW8270C -
Chemical Warfare .
Degradates: Detects Non-detects
Quality Control : Non- i
}{em j Evaluation Biased | Biased Sample(s) Qualified
Surrogate ! 1) % Recovery < CL but > 10% J J- uJ Sample
Recovery | :
| 2) % Recovery <10% J J- R
| 3) % Recovery > CL J J+ no qual.
Note: For semivolatile analysis,
two or more surrogates in a
fraction must be out of criteria for
?uallﬁcatlon unless recovery <
0%.
Matrix Spike/matrix | 1) If Original Sample Result >4X Parent Sample
Spike Duplicate Spike Concentration,
(MS/MSD) Recovery S/MSD Not Evaluated
2)% Recovery < CL but > 10% J J- uJ
3) % Recovery <10% | 5 R
4) % Recovery > CL J J+ no qual .
5)RPD > CL J J uJ
1) % Recovery < CL J J uJ All samples in the same
A = '
Laboratory Contro! but > 10% E&e aration Batch as the
Sample Recovery :
2) % Recovery <10% J J- R
3% Reco_very >CL J J+ no qual.
4) RPD > CL J J uJ
Reporting Limits Reporting iimits not matching No quai. | No quai. No qual. Sample (noted on outlier
the project specified limits. report)
Results reported below the J J :
project reporting detection limit. No qual.
Field Duplicates 1) RPD > CL if 25X PQL or No No qual. no qual. Noted in outlier report
; If results <5X PQL.: qual.
2) Difference >1X PQL (W)
3) Difference >2X PQL (S)
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GC/MS Analyses Data Qualifier Fia
SW8270C - i
Chemical Warfare )
Degradates Detects Non-detects
Quality Control . Non- .
ltk/em Evaluation Biased | Biased Sample(s) Qualified
Field Blanks 1) Common lab contaminants uJ uJ No qual. All samples in the same
Equipment Blanks and tentatively identified sampling event

compound (TIC) résults within 10
times blank contamination

2) Other lab contaminant results uJ uJ No qual.
within 5 times blank
contamination
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FOR HPLC ANALYSES: SW8315-Modified Truesdail Laboratories - Speciated Hydrazines

HPLC Analyses -

Data Qualifier Flag

SW8315-Modified
Speciated |
Hydrazines | Detects Non-detects
Quality Control | Evaluation Non- _ Sample(s) Qualified
ltem Biased | Biased
Holding Timesiv_ 1) Holding time exceeded by 2 J J- uJ Sample
(Extraction/Analysis) times or iess
2) Holding time exceeded by J J- R
greater than Z times
Cooler 1) > 6 and <20 degrees J J- uJ All sémples shipped in
Temperature Centigrade the affected cooler.
. (Shipping Batch)
2) >20 degrees Centigrade d J- R
3) < 2 degrees Centigrade No qual. | No qual. No qual.
Initial 1) %RSD>20% J J uJ All-samples-associated
Calibration with initial calibration
2)r<0.995 J J ud (Run Batch)

3) If low level standard has high area due to interference, do not use low level standard. Calibrate

quantitate, and evaluate curve or regression using 2nd standard as low level standard, raise de
limits accordlngg/. If necessary, contact laboratory and have sample results, RRFs, %RSD, an
re

recalculated and resubmitted.
Initial Calibration 1) % Difference > +20% J J+ No qual. All samples associated
* Verification with initial calibration
(ICV) 2) % Difference < -20% J J- uJ verification (Run Batch)
and ‘ and > -50%
Continuing Calibration or
Verification 3) % Diiference < -40% - J J- R
All samples associated
with continuing
calibration (Analysis
Batch)
Method Blank 1) Sample results less than or UN uJ No qual. All samples in the same
Contamination equal to 5 times the blank _ Preparation Batch
: contamination. |
Matrix Spike Recovery | 1) If Qriginal Sample Result All samples in the same
>4X Spike Concentration, Preparation Batch Parent
MS/MSD Not Evaluated Sample.
2) % Recovery < CL but > 10% J J- uJ If LCS is acceptable, low
recoveries will be
3) % Recovery <10% interpreted to indicate
J J- J- matrix will not aliow
4) % Recovery > CL hydrazine species to
J J+ No qual. persist. '
S)RPD > CL
J J uJ
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HPLC Analyses - Data Qualifier Flag
SW8315-Modified
Speciated -
mydrazines Detects Non-detects
QualitY Control Evaluation Non- ' Sample(s) Qualified
ltem Biased | Biased
Laboratory Control 1) % Recovery < CL but > 10% J J- uJ All samples in the same
Sample Recovery Preparation Batch
2) % Recovery <10% J J R
3) % Recovery > CL
J J+ No qual.
4)RPD > CL
J J uJ
Reporting Limits Reporting limits not matching No qual. [ No qual. No qual. Sample (noted in outlier
the project specified limits. report)
Results reported below the J J
project reporting detection limit. No qual. Sample
Field Duplicates 1) RPD > CL if 25X PQL or No qual. | No qual. No qual. Non-compliant results
If results <5X PQL: iiste(?t in the ADR outiier
repo
2) Difference >1X PQL (W)
3) Difference >2X PQL (S)
Field Blanks 1) Compound results within 5 uJ (N] No qual. All samples in the same

Equipment Blanks

times blank contamination

sampling event
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STANDARD OPERATING PROCEDURE FOR:
The Determination of Hydrazine, Monomethylhydrazine, and Unsymmetrical
Dimethylhydrazine in Aqueous Solutions by High Performance Liquid Chromatography
(HPLC)

Referenced Method

EPA 8315 modified for hydrazine, monomethylhydrazine (MMH), and unsymmetrical
dimethylhydrazine (UDMH).

Scope of Application

This method provides procedures for the determination of hydrazine, MMH, and UDMH in
aqueous solutions by derivatization with (PROPRIETARY). The method utilizes HPLC with
UVNVIS detection. The following compounds may be determined by this method:

Hydrazine
Monomethylhydrazine
Unsymmetrical Dimethylhydrazine

Interferences -

Solvents, reagents, glassware, and other hardware may be contaminated in ways that result in
discrete artifacts or elevated baselines. Demonstrate that the reagents and apparatus are free
from interference by running laboratory reagent blanks, with each batch of samples consisting
of one to ten samples.

Sample Collection, Preservation & Storage

Samples must be refrigerated at 4°C. Aqueous samples must be derivatized and extracted
within 3 days of sample collection. All derivatized sample extracts should be analyzed within 3
days after preparation.

Apparatus

1) 250ml Erlenmeyer flask with Teflon stopcock.

2) 500ml separatory funnel with Teflon stopcock.

3) 500mi Kuderna-Danish flask.
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4) 10ml Kuderna-Danish receiver.
5) 3-ball macro gnyder column.
6) Water bath.
7) Sample shaker - wrist-action shaker.

8) Shaker bed.

9) ViMmLimlgniZni&leamﬁhleimmmaps
10) Plastic joint clip.

11) Disposable pgpeﬁe.

12) High Performénce Liquid Chromatograph

ctor - 360-nm

St

b) Column - supelcosil (Supelco) LC-18, 25cm X 4.6mm ID, 5 um particle size.

13) Mobile phase reservoirs.

Reagents

— 1)y Acetonitrite (HPLC gradey).
2) Methylene chloride (pesticide quality 6r equivalent).
3) Distilled water.?
4) Acetic acid (glécial).
5) Sodium hydroxide peliets.
7) Derivatizing solution. Preparation as follows:
a) Add 63.5mg of derivatizing reagent to a 10ml volumetric flask.
b) Dilute to mark with MTBE.
¢) Transfer to 10ml vial.

d) Place on shaker bed on high setting for one hour until derivatizing agent is completely
dissolved. :

8) Sodium hydroxide, NaOH, 5.0 N - Dissolve 20g of NaOH pellets in 100mi distilled water. . .
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9) Acetate buffer, 5 N - Neutralize 50mi of glacial acetic acid to pH 5 with 60ml of 5 N NaOH
solution to 174 ml with distilled water.

10) Water - HPLC grade
11) PROPRIETARY solvent- HPLC grade.

12) Stock solutions of 10,000 ng/ml hydrazine, 10,000 pg/ml MMH, and 10,000 pg/m! UDMH
were prepared by addition of appropriate amounts of each to separate 10ml volumetric
flasks containing 5mi of distilled water acidified with hydrochloric acid to pH<2. Dilution to
the mark was made with additional acidified distilled water. Calibration standards are
prepared by further dilution of aliquots of these stock solutions with acidified distilled
water.

Procedure

Derivatization and Extraction

1) TMWMMWWWWWW
(use distilled water for Method Blank). ‘

2) Add 2ml of 5 N acetate buffer, and adjust the pH to 5 with acetic acid or NaOH.

8) Add 1ml of derivatizing solution. Seal the Erlenmeyer flask with the stopcock and place it in
a wrist-action shaker for two hours.

tory tunnel. Then add the entire sample

and shake the separatory funnel for 90 'seconds, venting any pressure which develops in
the funnel. Let the layers separate.

LN

) Assemble a K-D flask with 10ml concentrator tube.

fo)]

b Transfer the methylene chioride layer (bottom layer) to K-D flask (do not allow any water to
drain).

7) Add 20 ml of fresh methylene chloride to the 250mi Erlenmeyer flask, swirl, and pour it into
the separatory funnel. Shake funnel for 60 seconds, let the layers separate as before and
drain the methylene chloride into the K-D fiask.

o]

) Repeat step 6 one more time.

Note: If an emulsion forms upon extraction, remove the entire emulsion and centrifuge at 2000
rpm for S minutes. Let the layers separate and pipet the methylene chloride layer (bottom
layer) into the K-D flask (don't allow any water to go into the K-D flask).

8) Add 1 boiling chip to the K-D flask and attach a 3-ball Snyder column. Prewet the column by
adding 2-3ml of methylene chloride to the top of the column.
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10) Place K-D flask on water bath.

11) Boil down to approxlmately 4ml and add 3mi of acetonitrile through the top of the Snyder
column.

12) Concentrate for 3 more minutes and remove K-D from water bath.

13) After cooliné, remove the column and the plastic joint clip. Wipe the joint between the
receiver and the flask with tissue to remove any water. Carefully twist the receiver and
separate it from the K-D flask.

|
14) Further concentrate to 3ml with nitrogen gas.

15) Quantitatively transfer the sample to a 7ml screw cap vial. Rinse K-D receiver once with

1ml of acetonitrile.
16) Adjust volume to 5ml.

17) If necessary, filter the sample through a 0.45u nylon membrane filter prior to HPLC

|
18) Pipet 1.5mi of the sample into a 2ml! Teflon-lined screw cap vial and proceed with HPLC
analysis usmg the conditions described under HPLC conditions.

Mobile Phﬁ;e Prepa_r_raﬂon

Maobile phase A Prepared by mlxmg water acetonltrlle and (PROPRIETARY) in the follownng

DFOPOR " CUV O = ;O prepa UUU

600ml of water ‘300m| of ACN, and 100rn| of (PROPRIETARY)
reagents thoroughly

Shake reservoir to mix

Mobile phase B: Prepared by mixing 40 parts of water with 60 parts of acetonitriie. For
example, use 400ml of water and 600mi of acetonitrile to prepare 1000ml of mobile phase.
Shake reservoir to mix reagents thoroughly.

[ HIAA-AJL-_‘A
AarLe vongiuons

Instrument: Shimadzu 6A with UV detector
Column: Supeico, LC-18, 25mm x 4.6mm, 5 um
Col. Temp.: Ambient

Flowrate: -1.5ml/min

Detector: ‘Ultraviolet

Wavelength: 360nm

Sensitivity: 0.01AU

Injection Volume: 25 pl




Mobile Phase:

Initial: Pump A (100% mobile phase A). Hold 5 min.
Program to:  Linear.from 5 min. to 22 min. %

Final: Hold 100% Pump B from 22 min. to 30 min.
Equilibration: Return to 100% Pump A and hold 8 min.
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3.0 QUALITY ASSURANCE PROJECT PLAN

This document describes the QA and QC procedures for field activities, sampling,
analytical, and data management aspects of the work conducted at the Tourtelot

Property in Benicia, California (the Project Site); according to the Non-Ordnance
and Explosives Remedial Investigation (Rl)/Feasibility Study (FS) Work Plan,
Tourtelot Cleanup Project, Benicia, California (the RI/FS Work Plan), and may be
referenced for additional Work Plans for follow-up activities at the Project Site.
These procedures will be used to assure accurate, precise, complete,
representative, legally defensible, and comparable data for the hazardous, toxic,
and radioactive waste (HTRW) investigation efforts.

This QAPP was prepared in accordance with the following EPA guidance for
developing QAPPs: EPA Requirements for Quality Assurance Project Plans for
Environmental Data Operations (EPA QA/R-5, Draft Interim Final, August 1994);
EPA Guidance for Quality Assurance Project Plans (EPA QA/G-5 Final, August,
1997); and complies with USACE requirements in EM 200-1-3, Requirements for
the Preparation of Sampling and Analysis Plans, September 1994 and
Environmental Data Quality Management Program Specifications, U.S. Army

Corps of Engineers (USACE) — Sacramento District, Version 1.08, Draft Final
1999. This QAPP also complies with the following U.S. EPA guidance on
developing and using data quality objectives: Guidance for the Data Quality
Objectives Process (EPA QA/G-4 Final, September, 1994); Data Quality
Objectives Process for Superfund (EPA/540/G-93/071, September 1993a);
Guidance for Environmental Data Collection in Support of Environmental
Decision Making Using the Data Quality Objectives Process (EPA QA/G-2, July

3.1 PROJECT MANAGEMENT

1993b); and Gu:daﬂQ&fOLDataQuaﬂt;LAssessmenL(EP_AQAlQ@QAgsMepsma—

July 1996).

3.1.1  Project Organization and Responsibility

A detailed description of the project organization, including Earth Tech member
responsibiiities, is presented in Chapter 4.0 of the RI/FS Work Plan. The
organizational structure for this project (see Figure 4.2-1 of the RI/FS Work Plan)
provides the Project Engineer with a dedicated project team, including project
and QC managers, technical and administrative support staff, and subcontracting
managers. This section establishes the functional responsibilities of key staff,

levels of authority among key participants, and lines of commumcatlon for
activities affecting quality.

Itis the personal responsibility of all Earth Tech and subcontractor personnel
involved in field sampling or laboratory analytical procedures to understand and
maintain the QCs applicable to their work.

.24 PM/2/4/0Q/23-00/sec-3
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3.1.1.1 Earth Tech Project Personnel.

The project team has been selected to provide the specific technical and .
management capabilities and qualifications as required by the investigative

and/or remedial action tasks. These personnel have appropriate educational

qualifications and specific previous project experience on related projects. The

project organization will ensure that all project objectives are met in a timely,
cost-effective manner. A list of key personnel and their project titles is provided
on Figure 4.2-1 of the RI/FS Work Plan.

3.1.1.2 Laboratory Project Personnel.

For definitive-level analyses, Quanterra Incorporated (Quanterra) in West

Sacramento, California, has been identified as the primary fixed-base analytical

laboratory subcontractor, with mobile laboratory analyses to be performed by
ONSITE Environmenta! Laboratories, Inc. (ONSITE) of Fremont, California.

Quanterra Incorporated (*Severn Trent Laboratories, Sacramento)
880 Riverside Parkway

West Sacramento, California 95605

(800) 622-1275; (916) 373-5600/FAX: (916) 372-1059

ONSITE Environmental Laboratories, Inc.
5500 Boscell Common

Fremont, California 94538

(510) 490-8571/FAX: (510) 490-8572

(Quanterra is being acqunred by Severn Trent Laboratorles and will be known as

Definitive-level special analytical services (SAS) for perchlorate are being
subcontracted to S. Babcock & Sons, Inc., in Riverside, California.

E.S. Babcock & Sons, Inc.

6100 Quail Valley Court

Riverside, California 92507

(909) 653-3351/FAX: (909) 653-1662

Additional laboratories may be used for analytical services if such laboratories
can meet the requirements, reporting limits, and control limits specified in this
QAPP for each method. If a reporting limit or other specified requirement cannot
be met, an addendum to this QAPP will be issued. For analytical methods
meeting the requirements of this QAPP, notification of the regulators, including

the laboratory name, point of contact, and anaiyses to be performed, wiii serve as
an addendum,

3-2
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The responsibilities and authorities of key laboratory personnel are discussed in
the following paragraphs.

Laboratory Project Manager

The analytical laboratory PM will have ultimate responsibility for analytical

performance, including adherence to contract requirements and QC
requirements. This individual will serve as the primary laboratory contact person
for the client and Earth Tech. This individual will process and record any change
in the scope of work, monitor the progress and timeliness of the work, and review
work orders and all laboratory reports. The analytical laboratory PM is
responsible for ensuring that corrective action is taken to address problems
|dent|f ed by QC sample results or QA audit findings. Diana Brooks has been

ifi

antifiad no tha nrainst reanasar fae ) -an#an’alc'l'l
SHunicu ae tll= MIVTLL THaliayol TV WU i rcarse 1

Laboratory Project Quality Assurance Officer

The laboratory QA Officer has responsibility for development and administration
of the project-specific QA/QC program. This role includes preparation of written
documents defining QA/QC procedures, review and approval of laboratory QC
procedures, supervision of sample control operations, and oversight of

interiaboratory testing programs and laboratory certifications. tn addition, this
individual will submit control samples to the analysts, maintain control charts with
wamnings and control limits, and evaluate acceptability of control sample results.
The laboratory QA Officer will be responsible for spot-checking data sets to
ensure that the appropriate QC measures have been taken and for evaluating the
effectiveness of the laboratory QA/QC program through audits. Unacceptable

fi ndmgs w1ll be reported to the Iaboratory PM for follow- up Gail Celaschi has

Analytical Supervisors

The analytical supervisors will assign tests within the schedule established by the
laboratory PM and will closely monitor operations performed by laboratory
analysts. Each supervisor is responsible for reviewing and approving data
generated by his staff. This review assures that the internal QC criteria have
been met and that calculations have been performed properly. No results may be
reported without a supervisor's written approval of the data. Quanterra/STL has
separate analytical supervisors for different sections of the laboratory.

Mobile Laboratory Supervisor

Peter Balas, Laboratory Vice President for ONSITE Environmental Laboratories,
is the point of contact for aii anaiyticai activities performed by ONSITE. He wiil
have responsibility for set-up and removal of the laboratory facility and related
waste, and for analytical performance including adherence to quality control

requirements. He will monitor the progress and timeliness of the work, and
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review work orders and laboratory reports. He is responsible for ensuring that
corrective action has been taken to address problems identified by QC sample
results or QA audit findings.

SAS Laboratory Project Managers

The SAS laboratory PM will have ultimate responsibility for analytical
performance, including adherence to contract and QC requirements. This
individual will serve as the primary laboratory contact person for the client and
Earth Tech. This individual will process and record any change in the scope of
work, monitor the progress and timeliness of the work, and review work orders
and all laboratory reports. The analytical laboratory PM is responsible for
ensuring that corrective action is taken to address problems identified by QC
nla rnanl}e Ar A noAlib fmelimme Ooama lacali;o

sampie resuits or QA audit mluulga Sean Jenkins has been identified as the
project manager for E.S. Babcock.

3.1.2 Project Definition and Background
The project description, including site history; site, location, and area maps;

geology/hydrology; and sampling locations, is included in Chapter 1.0 of the
RI/FS Work Plan.

3.1.3 Project Description

The purpose of this project is to outline methods and procedures for
characterizing the nature and extent of HTRW at the Project Site. The data
collected during this investigation will be used to quantify the volume of, and
assess remedial measures for, potential HTRW. The objective of remediating the

uitable for
residential land use. A deta|led description of the project is included in Chapter
1.0 of the RI/FS Work Plan. Additional project descriptions detailing follow-up
activities at the Project Site may be specified in Work Plans for which this QAPP
may be referenced.

3.1.4 Data Quality Objectives

The primary function of field sampling and measurement is to generate data of
quantity and quality sufficient to support project decision-making. To achieve this
goal, DQOs will be employed for this project to determine the type, quantity, and
quality of project data that needs to be collected. The DQO development process
is described in the EPA guidance documents entitled Guidance for the Data
Quality Objectives Process (EPA QA/G-4 Final, September 1994) and Data
Quality Objectives Process for Superfund (EPA/540/G-93/071, September 1993).
DQOs are qualitative and quantitative statements developed by data users to
specify the quality and quantity of data from field and laboratory data generation
activities required to support project decision making or regulatory actions, while
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minimizing data collection expenditures by defining data requirements and
acceptable levels of decision errors during the planning stage of projects.

The DQO process provides a systematic procedure for defining the criteria that a
data collection design should satisfy, including when and where to collect
samples, the tolerable level of decision errors for the study, and how many
samples to collect. The final product of the DQO process is a data collection
design that meets the quantitative and qualitative needs of the study.

To evaluate the data using the DQO process, it is necessary to have first
established decision quality criteria using the DQO process or its equivalent.
DQOs for field record and analytical data QA/QC are included in this QAPP.

These DQOs define criteria for valid and defensible data, and include all of the
alements and nhlnrh\lnc for data nuahfu ennmfud fhrmmhnnf the QAPP, DQOQOs

for envnronmental assessment are mcluded in Section 2.1.1 of the Field Sampling
Plan, Section 2 of the RI/FS Work Plan (the RI/FS FSP). These DQOs include
the remaining elements and objectives in the DQO process, such as sampling
locations, number of samples collected and analyses performed, criteria for
interpretation of the data, and statistical analysis (if required) of the data.
Additional DQOs for follow-up activities at the Project Site may be specified in the
appropriate sections of Work Plans for which this QAPP may be referenced.

3.1.4.1 The Seven-Step DQO Process.

The DQO process involves the following seven steps:

1. Problem Statement. Summarize the problem that requires
environmental data acquisition and identify the resources
availakhla ta racnluva tha r\rnhlnm
EVYOINTUMI W I WwoWI VS I 'J A L=

2. Decision Identification. 'Identify the decision that requires

acquisition of environmental data to address the problem.
Identify the intended uses of data projected to be acquired. Data
uses shall be prioritized.

3. Identification of Decision Input. ldentify the information needed
to support the decision and specify the inputs requiring
environmental measurements.

4, Definition of Study Boundaries. Specify the spatial and temporal
aspects of the environmental media that the data must represent
to support the decision.

o
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6. Limits on Decision Error. Specify the decision-maker's
acceptable limits on decision errors, which are used to establish .
appropriate performance goais for iimiting uncertainty in -
environmental data.

7. Optimization of the Data Collection Design. Identify the most
resource-effective sampling and analysis design for generating

data that are expected to satisfy project DQOs.

The seven steps of the DQO process for this project are specified in
Section 2.1.1 of the RI/FS FSP, or in the appropriate sections of Work Plans for
which this QAPP may be referenced.

The quality of analytical data is measured through the use of data quality criteria,
which include accuracy, precision, completeness, representativeness,
comparability, and sensitivity.

Accuracy. Accuracy is the degree of agreement of a measurement or average
of measurements with an accepted reference or "true" value. Accuracy is a
measure of bias in the system.

Accuracy of the measurement data will be assessed and controlled as follows.

Results for blank, matrix, laboratory control, and surrogate spikes will be the A
primary indicators of accuracy. Accuracy for organic analyses shall be evaluated -
through the collection and analysis of matrix spike (MS)/matrix spike duplicate

(MSD) samples, laboratory control samples (LCSs), and by spiking all sampies

with surrogate compounds where applicable. Accuracy for inorganic analyses

shall be evaluated through the collection and analysis of MS samples and LCSs.

Only samples from this project will be used for MS/MSD procedures. Trip blanks

and rinsate samples will not knowingly be used for MS/MSD analyses. These

results will be used to control accuracy within acceptable limits by requiring that

they meet specific criteria. As spiked samples are analyzed, spike recoveries will

be calculated and compared to pre-established acceptance limits.

Acceptance limits will be based upon established laboratory capabilities for
similar samples using control chart techniques. In this approach, the control
limits refiect the minimum and maximum recoveries expected for individual
measurements for an in-control system. Recoveries outside the established
limits indicate some assignable cause, other than normal measurement error,
and need for corrective action. This includes recalibration of the instrument,
reanalysis of the QC sample, the samples in the batch, or flagging the data as
suspect if the probiems cannot be resoived. For highiy contaminated sampies,
recovery of MSs may depend on sample homogeneity.
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Precision. Precision is a measure of mutual agreement among individual
measurements of the same property under prescribed similar conditions.
Precision is independent of the error (accuracy) of the analyses and reflects only
the degree to which the measurements agree with one another, not the degree to
which they agree with the "true" value for the parameter measured.

Precision of the measurement data for this project will be based upon duplicate
analyses (replicability), control sample analyses (repeatability), and results for
duplicate field samples (sampling replicability). Field duplicates are defined as
two samples collected independently at a single sampling location during a single
act of sampling for analysis at one laboratory for each specified method. Field
duplicates will be collected for groundwater samples using separate bailers and
will be analyzed for all parameters. Field duplicate soil samples will generally be
collected from a single liner or from two adjacent sample liners collected at one
borehole or sampling location during a single act of sampling. Field duplicates
will be treated as separate samples and will undergo sample preparation and
analysis for the same analytes at one laboratory for each specified method. Field
duplicate soil samples will number 10 percent of the original sample number on a
project-wide basis (rather than a sampling round basis).

Discretely sampled field duplicates are useful in determining sampling variability.

However, greater than expected differences between duplicates may occur
because of variability in the sample material. In these instances, a visual
examination of the sample material will be performed to document the reason for
the difference. Field duplicates will be used as a quality control measure to
monitor precision relative to sample collection activities. Analytical precision will
be evaluated by using MS/MSD samples, duplicate LCSs/laboratory control
duplicates (LCDs), or by using sample duplicates.

Precision is calculated in terms of Relative Percent Difference (RPD), which is
expressed as follows:
Rep - 4~ X

X, + X2

where X, and X, represent the individual values found for the target analyte in the
two replicate analyses. RPDs must be compared to the laboratory-established
RPD for the analysis. Precision of duplicates may depend on sample
homogeneity.

The analyst or his supervisor must investigate the cause of data outside stated
acceptance limits. Follow-up action includes recalibration, reanalysis of
laboratory QC samples, sample reanalysis, or flagging the data as suspect if

ha racaluad
problems cannot be resolved,
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Completeness. Completeness is a measure of the amount of valid data

obtained from a measurement system compared to the amount expected to be .
obtained under correct, normal conditions. The overall assessment of

completeness is the extent to which the database resuiting from a measurement

effort fulfills objectives for the amount of data required.

Combleteness is generally defined as the valid data percentage of the total tests
requested.

number of valid analyses per method
number. of requested analyses per method

Completeness(%) = ( x 100

Valid :nal\lcne are defined ag those whera the eamnln arrived at the Iabaratory

W ]
intact, properly preserved, in sufficient quantity to perform the requested
analyses, and accompanied by a completed COC form. Furthermore, the sample

‘must be analyzed within the specified holding time and in such a manner that

analytical QC acceptance criteria are met to the degree that the result is usable
for decision-making purposes.

Completeness for the entire project also involves completeness of field and

laboratory documentation, whether all samples and analyses specified in the FSP

have been processed, and whether they were processed according to the

procedures specified in the Work Plan and laboratory standard operating

procedures (SOPs). Therefore, completeness will be evaluated in terms of four .
goals to be calculated and discussed in the quality control systems report

(QCSR) with regard to project goals: technical completeness, analytical

completeness, field sampling completeness, and contractual completeness.

Technical completeness is defined as the ratio of usable sample results to all
sample results. The goal for technical completeness is 95 percent. Usable
results are results that are not rejected. Results qualified as estimated are
considered usable unless the qualification compromises the ability of the resuit to
be used for decision making purposes.

Analytical completeness is defined as the ratio of unqualified sample results to all
sample results. The goal for analytical completeness is 90 percent.

Field sampling completeness is defined as the ratio of collected samples to the
total number of samples planned. The goal for field completeness is 100 percent.

Contractual completeness is defined as the ratio of contractually compliant
sample analyses to the total number of tests requested of the laboratories. The
goal for contractual completeness is 100 percent. In addition, the goal for sample
analyses within maximum holding time is 100 percent. All samples identified as
critical to project decision-making objectives must meet 100-percent

completeness.
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The completeness goals will be evaluated qualitatively as well as quantitatively.
The quantitative evaluation of completeness will be determined according to the
foregoing definitions. The qualitative evaluation of completeness will evaluate the
impacts of each of the completeness goals on the DQOs for the project, including
all events contributing to the sampling event and the effects of incomplete data.

Technical and analytical completeness will include the percentage of contract
laboratory-controlled QC parameters that are acceptable. QC parameters that
shall be assessed for quantitative determinations of completeness shall include
initial and continuing calibrations, surrogate percent recovery for organic
analyses, analysis of laboratory duplicates for RPD, analysis of MS/MSD
analyses for percent recovery and RPD, analysis of LCS for percent recovery,
and holding times. The completeness standard shall be applied to the entire list

i H i i o p b b o
of parameters described previously for each analytical method with acceptable

QC criteria as described previously and in other chapters of this document. The
quantitative assessment of completeness shall be calculated for each analytical
method as the ratio of acceptable sample results to all sample results.

Representativeness. Rebresentativeness expresses the degree to which data
accurately and precisely represent a characteristic of a population, parameter
variations at a sampling point, a process condition, or an environmental condition.

The characteristics of representativeness are usually not quantifiable. Subjective
factors to be taken into account are as follows:

. Degree of homogeneity of a site

. Degree of homogeneity of a sample taken from one location in a
YN

. Available information on which a sampling plan is based.

Sampling replicability, as defined under precision, is also used to assess
representativeness. Two samples collected at the same location and at the same
time are considered to be equally representative of this condition at a given point.
To maximize representativeness of results, sampling techniques, sample size,
and sampling locations will be carefully chosen in order to provide laboratory
samples representative of the site and the specific area. For instance, properly
installed monitoring wells ensure that the water being sampled originates from
the aquifer of concern. Care must be taken to ensure proper stabilization of
measured water parameters, clarity, and color before groundwater samples are
taken. Precautions such as not operating combustion engines near a well during
sampling must be taken so that introduction of extraneous compounds does not
threaten the representativeness of the samples. Soil and sediment samples are
even less homogeneous than water; consequently, it is important for the sampler
and analyst to exercise good judgment when removing a sample. Samples
exhibiting obvious stratification or lithologic changes should not be used as
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replicates. Within the laboratory, precautions are taken to extract from the
sample container an aliquot representative of the whole sample. This includes
premixing the sample and discarding pebbles from soil samples. For samples
requiring analysis of VOCs, premixing or homogenizing should be kept to a
minimum.

Comparability. Comparability expresses the confidence with which one data set
can be compared to another data set measuring the same property.
Comparability is ensured through the use of established and approved sample
collection techniques and analytical methods, consistency in the basis of analysis
(e.g., wet weight, volume), consistency in reporting units, and analysis of
standard reference materials.

Data rnmnnmhnhh: will be achieved h\l using standard unite nf me.

-
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micrograms per liter [ug/L] for metals and inorganics in water samples, pg/L for
organics in water, and mg/kg [dry welght] for both inorganics and organics in soil
samples).

The use of standard methods to collect and analyze samples, along with
instruments calibrated against Standard Analytical Reference Materials (SARM),
which are NIST-traceable standards, will also ensure comparability.

Comparability also depends on the other data quality characteristics. Only when
data are judged to be representative of the environmental conditions, and when
precision and accuracy are known, can data sets be compared with confidence.

Sensitivity. Quantitation limits are based on the extent to which the equipment,
laboratory or field, or analytical process can provide accurate, minimum data

+ | fialA
measurements of a reliable quality for specific constituents in actual field

samples. The actual quantitation limit for a given analysis will vary depending on
instrument sensitivity and matrix effects. PQLs and MDLs are defined in Section
3.2.4.2. Data will be reported on a dry-weight basis, and MDLs and PQLs will be
adjusted accordingly for each sample. The minimum project requirements have
been considered when setting the quantitation limits for this project. Analytical
laboratories used for this project may use laboratory-specific PQLs as long as the
PQLs are less than or equal to the PQLs specified in this QAPP (see

Section 3.2.4.2 and Table 3.1-1).

3.1.4.3 Quantitative Laboratory Data Quality Objectives.

Project analytical DQOs are quantifiable for accuracy, precision, and
completeness. Accuracy and precision are specified for laboratory analyses as
acceptance criteria, which are discussed in Section 3.2.5.2. QC procedures and

rontral limite ara Aiesruaasd nA s bmbalan fme e b b e -
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presented in Section 3.2.5.3. Procedures used to assess data precision,
accuracy, and completeness are presented in Section 3.2.5.4.
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3.1.4.4 Appropriate Analytical Levels.

Two QESCFIPIIVE data CE[EQOTIGS screenlng data and definitive d uala. nave been
developed and are described in the EPA document, Data Quality Objectives
Process for Superfund (EPA 540-R-93-071, September 1993), These data
categories are associated with the type of site, level of precision and accuracy
required, and intended use of the data (i.e., the type of data to be generated
depends on the qualitative and quantitative DQOs developed for the project).
Only definitive data are expected to be used for this project. However, screening-
level analyses may be used if they provide information that allows more cost-
effective and/or rapid generation of definitive data (i.e., allowing project managers
to focus or redirect project resources while equipment and personnel are
deployed in the field, thus efficiently aiding in meeting project DQOs). Field

assay detection of TNT may be used, as described in Section 2.8 of the RI/FS

uaquy AT A AL I B L B A ll'u W Wil AW N N W TR N N

FSP. Any additional screening methods will be included in or addended to the
RI/FS FSP, or in the appropriate sections of Work Plans for which this QAPP
may be referenced. -

Definitive data are generated using rigorous analytical methods, such as
approved EPA reference methods. Data are analyte-specific, with confirmation of
analyte identity and concentration. Methods produce tangible raw data (e.g.,
chromatograms, spectra, digital values) in the form of paper printouts or
computer-generated electronic files. Data may be generated at the site or at an
off-site location, as long as the QA/QC requirements are satisfied. For the data
to be definitive, either analytical or total measurement error must be determined.
Definitive data must meet the data reporting criteria specified in Section 3.1.6.3.

Screening data are generated by rapid, less precise methods of analysis with

lase wimmarsiie a;mmamle aeamarsatian Camamla mramaratisam ctame may bha roactrintad ta
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simple procedures such as dilution with a solvent, instead of elaborate
extraction/digestion and cleanup. Screening data provide analyte identification
and quantification, although the quantification may be relatively imprecise.
Screening data based on fast turn-around-time (TAT) of analyses by methods
referenced in this QAPP must meet the minimal QA/QC requirements specified in
the method. At least 10 percent of the screening data are confirmed using
analytical methods and QA/QC procedures and criteria associated with definitive
data. Screening data without associated confirmation data are not considered to
be data of known quality.

3.1.5 Special Training Requirements/Certification

All Earth Tech and subcontractor project personnel will be qualified and
adequately trained to perform the work which they are assigned. The PM will
determine the minimum qualifications and training required for project personnel.
Copies of personnel qualifications and training received will be maintained in
training files by the responsible supervisor. The Earth Tech FTL and laboratory

PM, or their respective designees, will document, prior to the start of work, that all
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field and analytical personnel have received, read, and understood all procedures
pertinent to the work that project personnel are assigned to perform.

Training for the HTRW investigation and any follow-up activities at the Project
Site will include:

. Briefings on site-specific technical and quality issues and
procedures as they relate to each worker's duties. Examples
include project mission, objectives and quality requirements,
sampling and shipping protocols, COC requirements, project
safety and biological/cultural resources issues.

. Documentation of experience or training for specific field

1o 1
equipment to be operated by workers. This includes operation,

field calibration (as applicable), and maintenance/repair.

Personnel training will be reviewed by the PM to ensure that the training is
appropriate, adequate, and current. '

3.1.6 Documentation and Records
3.1.6.1 Laboratory Documentation.

In most cases, calculations from raw data are included in discussions of
analytical procedures presented in the EPA methods. These data reduction and
validation procedures will not be repeated herein. Details of data reduction,
validation, and reporting not addressed elsewhere are discussed in this section.
s. Data reduction calculations used for this project are typically
lncluded on the standard reporting forms developed by the laboratories and
associated with each individual method or group of methods. Calculations not
covered on the standard reporting forms include computer-based data reduction
programs. The laboratory is responsible for maintaining a listing of these data
reduction programs and for being able to demonstrate their validity. The
complete calculation procedures used in computer-based data reduction
programs (e.g., gas chromatography [GC)/mass spectrometry and GC analyses)
are based on the calculation procedures specified in each method and will not be

“covered herein.

Some instruments are configured to operate independently and without
computers. For these, the signal is recorded as a strip chart trace, numerical
output on a printer strip, or direct reading from a digital or analog dial. In such
cases, additional work is required by the analyst to reduce the data to a
reportable format. The original signal must be muitipiied by a calibration factor or
compared with a standard curve. The aliquot result must be divided by the mass
or volume of sample to produce a concentration-based final result. Most

calculations are carried out on hand-held scientific calculators; simple programs
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are used for some. All of these data are recorded in a dedicated bench book for
the particular determination in question. Results for single- or
muitipie-component tests are hand entered by the anaiyst in the assigned book.

Some laboratory tests, such as titrations or sensory evaluations, are not
instrumented. For these, the quantitative result or observation is recorded
directly in a bound book by the assigned analyst. Calculations like those
described above may be needed; these are recorded in the same book.

Unless otherwise specified, all data will be calculated and reported in units
consistent with other organizations reporting similar data to allow comparability of
databases among organizations. Data will be reported in pg/L for organics
(except total petroleum hydrocarbon [TPH] methods); milligrams per liter [mg/L)

fr TDR mathnrnde matale and inArnanine in amiamiie eamniae and mafllers (Arg
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weight) for soils. Dioxins and furans will be reported in nanograms per liter (ng/L)
for aqueous samples and pg/kg (dry weight) for solid samples.

Data Integrity. Data integrity during collection and reporting of data will be
assured through use of approved data forms and bound logbooks. The forms
and logbooks will be signed and dated and checked by another equally
competent person. Changes to documentation must be dated and initialed, and
files of data secured. The same principles will be followed for both field and
laboratory data. The integrity of databases will be assured by limited access.
Corrective actions will be implemented and documented when data or
instrumentation do not meet criteria. The tables specifying calibration and
internal procedures include specific corrective actions and requirements.

Treatment of Outliers. Control charts and calibration curves will be used to

raviaws tha Aote amd idambibs Antluina raciilte OV Alharte are nramarad fen
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laboratory control samples. Control limits are statistically calculated from a
minimum of 20 data points. Control limits are set as the mean % 3 standard
deviations. Results that are more than 3 standard deviations from the mean are
"out of control" and are cause for immediately halting the analysis and
investigation.

Warning limits are at the mean * 2 standard deviations. Results exceeding the
warning limits but not the control limits alert the analyst to a potential problem.
Sample results are accepted, but the procedures and standards are checked. If
the LCS exceeds the acceptance criteria, the analyst will stop work on the
analysis. The analyst and supervisor will investigate potential causes of the
problem. After the cause is determined and corrected, samples from the original
set may be reanalyzed along with duplicate spiked samples and a LCS after the
impact on the data generated has been assessed.

All QC information will be recorded in the notebooks and printouts in the same
format used for sample results. It is the analyst's responsibility to check the QC
information against limits for the analysis. When an analysis of a QC sample
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(blank, spike, check standard, replicate, or similar sample) shows that the
analysis of that batch of samples is not in control, the analyst will immediately
bring the matter to the attention of the supervisor. The supervisor wiii, if
necessary, consult with the laboratory QA Officer and/or the laboratory PM to
determine whether the analysis can proceed, or if selected samples should be
rerun, or if specific corrective action needs to be taken before analyzing
additional samples. Out-of-control analyses must be documented by the
supervisor. The analyst or supervisor will file a corrective action report with the
laboratory QA Officer.

Laboratory Data Management. When the laboratory receives and logs in the
contents of the shipping containers, the laboratory's sample custodial supervisor
or the laboratory PM will log the sample information into the Laboratory

Information Management System (LIMS). As analyses proceed, additional data

- for all analyses will be maintained in the LIMS. Upon completion of all analyses,

the laboratory will produce an electronic data deliverable (EDD) in the required
format for delivery with the hard copy data package to the Earth Tech project
chemist.

Data Archive. Data storage and documentation will be maintained using
logbooks and data sheets that will be kept on file. All
computer-acquired/generated raw data are stored on magnetic tape, floppy disk,
or other required media format, and the paper hard copies are kept on file in the
job folders at the laboratories for 5 years. The central file for the sampling and

of § years after the final report is issued.
3.1.6.2 Field Documentation.

Field data documentation includes bound field notebooks and data sheets, such
as borehole logs, well completion logs, and field parameter stabilization forms.
Field personnel record all on-site measurements and field observations (e.q., all
pertinent sampling information, equipment calibration). Use of COC forms
ensures that the sample is controlled at all times and that transfer of control is
properly documented. Sample collection and COC requests for analysis should
conform with specified requirements for sample preservation, container, and
holding time requirements summarized in Table 3.1-2, which is reproduced as
Table 2.10-1 of the RI/FS FSP, and may be updated to include additional
methods in the appropriate tables for Work Plans for which this QAPP may be
referenced. Field data requirements and procedures are specified in

Section 2.18 of the RI/FS FSP, or in the appropriate sections of Work Plans for
which this QAPP may be referenced.

3.1.6.3 Data Reportin

Field data reporting includes reporting of field data documentation specified in the
previous section and in Section 2.18 of the RI/FS FSP, or in the appropriate
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sections of Work Plans for which this QAPP may be referenced. All field data will
be reviewed by the FTL and forwarded to the QCSM or project chemist for

revuew, v‘auuauon ana slorage WI[H the pl'OjECI nes |n the :artn 1ecn LaOIIOn
office:

Laboratory data reporting is an extensive activity beginning with a department
report of reviewed data compiled into a complete data package, and finalized by
laboratory PM/project QA review and approval. Upon completion of data review
at all levels, and subsequent clerical preparation and final typographical review,
reports are signed by the laboratory PM and/or designate. The project analytical
laboratory will provide several types of definitive level data reporting, including:

1. Electronic data files in ASCI| files that are importable into the
Earth Tech database. Any laboratory subcontracting analyses to
other approved laboratories is responsible to ensure that
acceptable EDDs are provided for those analyses unless
otherwise specified in the contract with Earth Tech. Files for
reference in configuring EDDs are available from the Data
Coordinator.

2. Hard copy analytical data packages with results in the form of
Comprehensive Certificates of Analysis (considered equivalent
to EPA Level lll for definitive analyses), which will include the
following:

(a) The original of the signed COC form and cooler receipt form
documenting receipt in laboratory.

(b) A cross-reference of field sample number to laboratory
sample number.

(c) A cross-reference to identify all applicable laboratory QC
samples with the field sample.

(d) A glossary to define the symbols and terms used in the
laboratory report.

(e) Sample collection extraction, and analysis dates for each
i
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forms).

() PQLs, MDLs, and dilution factors for each sample (may be
included on the sample summary results forms).

(g) A reference for the analytical methodology used (may be
included on the sample summary results forms).

(h) A case narrative that discusses the QA/QC results and the
corrective actions taken whenever laboratory control limits
are exceeded. Any other problems that affect data quality
will also be discussed.
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() Sample results summary reports (the analytical results for
the sample), including the date of analysis, analytical

i h It me
method used, sample results reporting each analyte as a

detected concentration or as less than the detection limit,
reporting limits, MDLs, dilution factors, surrogate recoveries
(where applicable), laboratory qualifier flags, and adequate
information to correlate the analytical results to the run log
such as the time and date, instrument identification and/or
file identification for GC and GC/mass spectrometry. PQLs
and MDLs will be corrected for the dilution factor.

() Sample results for GC analyses of fuels by California LUFT
modified EPA Method SW8015B will include the
chromatograms and quantitation reports for all reported field
samples.

(k) QA/QC summary reports providing data on method blanks,
check samples, surrogate recoveries, internal standard
areas, laboratory duplicates, MS/MSDs, LCSs, serial
dilution results (EPA Method SW6010B), whichever are
applicable to the particular method. QA/QC summary
reports will also list laboratory qualifier flags (or a flag to
indicate that the result exceeds the QC limit, such as an
asterisk), laboratory control limits, and definitions of
laboratory qualifiers.

Method blank results will report any detected concentration
for all analytes in the method. The QA/QC summary report
will also list laboratory control limits and discuss the
corrective actions taken whenever laboratory control limits
are exceeded. Any other problems that affect data quality
will also be discussed.

() For EPA Method SW8290, the 2,3,7,8-tetrachlorodibenzo-
dioxin (TCDD) toxicity equivalence factors (TEFs) will be
reported in addition to the individual analyte results (see the
method description in Section 3.2.4.2 for further details).

(m) Results of initial and continuing calibrations clearly
correlating the sample analyses with the associated
calibration check samples. This will include initial
calibration (ICAL) summary worksheets, including time,
date, instrument identification, file identification, response
factors (RFs), percent relative standard deviation (RSD) or
correlation coefficient (r); and continuing calibration
verification (CCV) reports or worksheets including time,

date, injection number, true value (or ICAL average RF),
found value (or RF), and nercent difference (%D), as
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appropriate. Instrument tuning results will be reported on
summary sheets with required criteria for GC/mass
spectrometry methods.
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(n) Sample preparation logs or worksheets and injection or
analytical run logs.

(0) For all methods, each analysis will be performed at and
reported from the lowest possible dilution free of
interference. For metals by EPA Method SW6010B and
ot . . 4

requiring dilution due to exceeded calibration range,
detector saturation, or associated wavelength interference
will be reported from the diluted analysis as required, while
all other analytes will be reported from the undiluted
analysis. When analyses for organic analyses are
performed at more than one dilution to quantitate
compounds within the calibration range, results for each
analysis will be reported, including associated QC results.

Raw data packages (considered equivalent to EPA Level Il for definitive
analyses) will be provided for 10 percent of the data. The raw data packages will
include all information specified above for the hard copy analytical data
packages, plus the raw data generated from each analytical method performed,
including chromatograms, mass spectra, and instrument-generated quantitation
reports, or bench sheets, worksheets, and calculation sheets. In addition,
printouts for all manual integrations for GC/mass spectrometry methods will be

included in the raw data packages. Earth Tech will specify project sample groups
to be reported with raw data packages on the COC/request for analysis forms.

Laboratories reporting screening-level data will provide data that will consist of
the following:

. A copy of the signed COC record and sample receiving records
indicating the date and time of sample receipt in laboratory.

. Adequate information to cross-reference field sample numbers to
laboratory sample numbers and to identify applicable laboratory
QC samples with the field samples.

. Summary forms which include the analytical method used, date
of extraction (if applicable), date of analysis, sample results,
detection limits or reporting limits, surrogate recoveries (where

annlinahla) laharatnrny naualifiar lane and dafinitinne for
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laboratory qualifiers.

. QA/QC summary reports providing data on method blanks,
laboratory duplicates (if applicable), MS/MSD recoveries, LCS
recoveries, and other QC required in the referenced analytical
method. QA/QC summary reports shall also list laboratory
qualifier flags (or a flag to indicate that the result exceeds the QC
limit, such as an asterisk), laboratory control limits, and
summarize definitions of laboratory qualifiers.
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. Sample results for GC analyses of fuels by California LUFT |
modified EPA Method SW8015B will include the chromatograms o
and quantitation reports for all reported field samples.

. For GC analyses (with the exception of multicomponent analyses
such as for California LUFT Modlf ed EPA Method SW801SB)
confirmal

results for confirmed hits.
. EDDs if applicable and requested.

3.2 MEASUREMENT/DATA ACQUISITION
3.21 Sampling Process Design
A detailed discussion of the sampling design, sample types and matrices, and
sampling frequencies is provided in Section 2.2 of the RI/FS FSP, or in the
appropriate sections of Work Plans for which this QAPP may be referenced.

3.2.2 Sampling Methods Requirements

Detailed discussions of the sampling methods requirements, including

investigation location clearance, drilling, well installation, water level
measurement, sample collection, and decontamination, are provided in the FSP.
EPA Methods to be used for field analyses are summarized in Section 3.2.4.1 of

- the QAPP. Specific requirements for the use of these methods are included in
Section 2.7 of the RI/FS FSP, or in the appropriate sections of Work Plans for
which this QAPP may be referenced.

3.2,3.1 Sample Collection.

A detailed discussion of sampling collection protocols is provided in Section 2.7
of the RI/FS FSP, with sample preservation requirements presented in Section
2.10 of the RI/FS FSP. Sample preservation, container, and holding time
requirements are summarized in Table 3.1-2. Field QC is summarized in Section
3.2.5.1 of the QAPP and discussed in detail in Section 2.9 of the RI/FS FSP.
Documentation of field sampling activities is discussed in Section 2.18 of the
RI/FS FSP. To maintain sample integrity, all requirements in the above-
referenced sections of the RI/FS FSP, or in the appropriate sections of Work
Plans for which this QAPP may be referenced, must be followed and
documented. '

a ms (e.g., labeling errors, COC errors,
preservahon failures), Earth Tech provides training for field personnel in the
proper execution of these procedures, as well as concurrent review by QA
personnel. Daily communication with field personnel and the laboratory is also
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part of these preventative measures. Corrective action is discussed in Section
3.3.2.4 of this QAPP.

3.2.3.2 Field and Laboratory Sample Custody.

Field Operations. Sample custody procedures are based on
EPA-recommended procedures that emphasize careful documentation of sample
collection and sample transfer. To ensure that all of the important information
pertaining to each sample is recorded, the documentation procedures detailed
below and in the referenced sections of the FSP will be executed and reviewed
for compliance in the data quality assessment (refer to Section 3.3.3 of the
QAPP).

Sample Identification, The field sample identification numbers will be
designated by a three-part code. The field sample numbering system is
described in Section 2.11.2 of the RI/FS FSP, or in the appropriate sections of

Work Plans for which this QAPP may be referenced.

Samples are identified by a sample label that will be affixed by the sampler to the
sample container used, as described in Section 2.11.3 of the RI/FS FSP, orin the
appropriate sections of Work Plans for which this QAPP may be referenced.

Sample Packaging and Shipping. All samples will be packaged carefully to
avoid breakage or contamination, and will be shipped to the laboratory at proper
temperatures. Shipping time will be minimized to prevent holding time violations. -
The sample packaging and shipping requirements are specified in Section 2.11.4
of the RI/FS FSP, or in the appropriate sections of Work Plans for which this
QAPP may be referenced.

Sample Custody in the Field. Procedures to complete COC records are
described in Section 2.18.2 of the RI/FS FSP, or in the appropriate sections of
Work Plans for which this QAPP may be referenced. To maintain and document
sample custody, the following COC procedures will be strictly followed. A sample
is considered to be under custody if:

. It is an actual possession of the responsible person
. ltis in view, following physical possession
. Itis in the possession of a responsible person and is locked or

sealed to prevent tampering

. Itis in a secure area.
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Laboratory Operations. All sample log-in, storage, and COC documentation
are the responsibility of the sample control supervisor, who is responsible for
retaining shipment documents and verifying data entered into the sample custody
records. In addition, the sample control supervisor will ensure that sample
storage is secure and maintained at the proper temperature.

When the laboratory receives and logs in the contents of the shipping containers,
the laboratory's sample control supervisor or the laboratory PM will fax the
sample log-in summary with completed cooler receipt forms and COC Records to
Earth Tech's QCSM or project chemist within 24-48 hours. The cooler receipt
forms shall be used by the laboratory for each cooler to verify sample condition,
(e.g., including proper sample containers, volumes, preservation) and to
document any problems noted.

Earth Tech's QCSM or project chemist will verify the completeness of the
shipment, the accuracy of sample information, and coordinate with the laboratory
to confirm that there is adequate sample volume for planned analyses. If a
problem arises, Earth Tech's QCSM or project chemist will coordinate a solution
with the Earth Tech field team, the laboratory PM, and the party that shipped the
samples.

Sample Handling. Upon receipt in the laboratory, the integrity of the shipping
container will be checked by verifying that the custody seal is not broken. The
temperature of the temperature blank will be measured and preservation of
samples checked (except for volatiles); the samples will be checked for
breakage, leakage, damage, and the contents of the shipping container verified
against the COC documentation. Documentation of custody seal integrity,
temperature, and sample preservations will be made on the cooler receipt form.

Samples must be received at a temperature of 6°C or less, but not frozen.
Any problems will be documented on the COC form or on a sample control
communication form, and the Earth Tech PM is to be contacted immediately.
The sample custodian will document the following:

. Date of sample receipt

e Source of sample

. Sample accession number

. Analytical test requested

. Matrix

. Number of samples

. Final disposition of sample (after final data validation and

acceptance by client).
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Samples will be placed in the appropriate 4°C sample refrigerator. Aqueous
samples for metal analyses do not require refrigeration at 4°C. Information about
samples with suspected high contamination levels will be noted by the sample
collectors on the COC forms. Samples identified as having high contamination
levels will be stored separately, as will samples submitted for volatile analysis.

All refrigerators must be maintained at 4°C + 2°C, and temperatures are

monitored and recorded daily by sample control personnel. Preservatives,
containers, holding times, and volume requirements for project-required tests are
provided in Table 3.2-1. All samples will be kept under the proper environmental
control until after holding times have expired and there are no QA/QC problems
with any analysis on those samples.

]
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This unique accession number, along with pertinent sampling information, will be
logged into the sample control database system and the LIMS. One of the
functions of the LIMS is to assist in tracking samples while they are in the
custody of the laboratory. Other information recorded will include date and time
of sampling, sample description, location, and required analytical tests. Samples
of similar matrix will be batched in lots of 20 or fewer at the time of sample

preparation, or at the time of analysis, if no preparation is required,

Sample Custody Records. All samples will be accompanied by a COC record.
A COC record must also be used if the laboratory relinquishes control of the

samples to subcontractor laboratories or returns the samples to the originator. A
sample sign-out sheet will be used to track the samples within the laboratory. All
COC records will be filed permanently with the analytical data. The completed

onain
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3.24 Analytical Methods Requirements
3.2.4.1 Field Parameters.

Detailed discussions of field measurement parameters, protocols, equipment,
and its calibration and maintenance are presented in the RI/FS FSP, or in the
appropriate sections of Work Plans for which this QAPP may be referenced.

Properties of water and soil samples will be measured during field activities.
Geophysical techniques will be used for clearance activities. Groundwater
sampies will be measured for EC, pH, temperature, and turbidity. Also measured
will be depth to water in wells and the volume of water discharge. A brief
description of the methods can be found in the following paragraphs:
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Field Analytical Procedures

EPA Method 120.1 - Specific Conductance (Field). The specific conductance of

water samples will be determined in the field using a conductivity meter. The
conductivity meter will be calibrated daily against a standard solution per
manufacturer's instructions.

EPA Method 150.1 - pH (Field). The pH of water samples will be measured in
the field potentiometrically using a standard pH meter. The pH meter will be
routinely calibrated in accordance with manufacturer's recommended procedures
using buffered standards and will be checked daily and when activities or
environmental changes occur that might affect instrument accuracy.

EPA Mathnd 170 1 _ Tﬂmnﬂraﬁnrn_ ICialdY Tarmemarat rs will o mvames iem A e
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selected water samples according to EPA Method 170.1 using a calibrated

thermometer.

EPA Method 180.1 - Turbidity (Field). Turbidity will be measured in the field

nephelometrically using a turbidimeter and reported in NTUs. The turbidimeter
will be calibrated routinely per manufacturer's instructions and standardized
before each use.

TNT EnSys® Soil Test by EPA Method SW8515. In order to determine the extent
of the step-out field sampling program at the TNT Strips, a soil test kit may be
used to obtain rapid data in the field. The TNT EnSys® soil test system (or
equivalent) will be used. This system detects TNT, TNB, and DNT in soil
samples and provides quantitative results using approved EPA Method SW8515.
The assay range is 1 to 30 mg/kg (or ppm) total TNT in soil. All QA/QC

. PRI "
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User's Guide for this test method, will be followed. This includes the following:

. Maintain sample documentation, analysis documentation, and
documentation of all QA/QC

. Follow daily method calibration requirements in the User's Guide

. Analysis of the TNT control sample provided with the test kits at
a minimum frequency per field crew of once daily before sample
analysis and once daily after analysis of the last sample

. Analysis of a method blank (acetone) at a minimum frequency
per field crew of once daily before sample analysis and once
daily after analysis of the last sample
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. Analysis of a site specific matrix sample from a known
contaminated area and one from an uncontaminated area to
document possible matrix effects at a frequency of once per site
with different soil matrix characteristics

. Analysis of a field sample from a known contaminated area and
one from an uncontaminated area to document at a frequency of
once per field effort to document matrix effects and method
effectiveness

. Analysis of field duplicate samples at a minimum frequency of
one per 20 samples to document field and method precision

. Definitive level I —— £10 ¢ all fiel ,
samples and 100 percent of all critical samples and
contamination defining samples for confirmation

. Analysis of one performance evaluation sample (depending on
availability) and/or one MS sample (depending on availability) to
document method accuracy and possible matrix effects.

All field personnel performing the field tests for TNT will undergo training and
initial supervision by the project chemist or a qualified designee. All data from
this method will be reviewed daily by the project chemist or a qualified designee
to ensure the method is working appropriately, and to determine if additional
definitive-level samples require analysis. The method is discussed in further
detail in Section 2.8, and the User's Guide is presented in Appendix G.

equipment calibration and maintenance is presented in Section 2.14 of the RI/FS
FSP, or in the appropriate sections of Work Plans for which this QAPP may be -
referenced.

The equipment used in collecting field data will include a variety of instruments.
Proper maintenance, calibration, and operation of each instrument will be the
responsibility of the field personnel assigned to the project. All instruments and
equipment used during the studies will be maintained, calibrated, and operated
according to the manufacturers’ guidelines and recommendations.

All instruments will be stored, transported, and handled with care to preserve
equipment accuracy. Damaged instruments will be taken out of service
immediately and not used again until repaired and recalibrated by a qualified
technician,

Field equipment will be calibrated prior to use in the field as appropriate. The
calibration procedures will follow standard manufacturer's instructions to ensure
that the equipment is functioning within tolerances required by the project.
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Calibration procedures for commonly used equipment are described in

Section 2.14 of the RI/FS FSP, or in the appropriate sections of Work Plans for
which this QAPP may be referenced. A record of field calibration of analytical
instruments will be maintained by field personnel on the appropriate Instrument
Calibration Logs. These records will be subject to QA audit. In addition, any
notes on unusual results, changing of standards, battery charging, and operation
and maintenance will be included in the logbook.

Decontamination. Detailed discussion of field decontamination procedures is
presented in Section 2.15 of the RI/FS FSP, or in the appropriate sections of
Work Plans for which this QAPP may be referenced.

Control Parameters Before groundwater samples are taken, temperature pH,
EC = hy by m Y v \/

Acceptable values for stabilization are specrf led in Section 2.7.5 of the Rl/FS
FSP, or in the appropriate sections of Work Plans for which this QAPP may be
referenced. Temperature, pH, EC, turbidity, and dissolved oxygen
measurements will be taken at the time groundwater samples are collected for
laboratory analyses. Duplicate groundwater samples, which will number 10
percent of the entire sampling program, will be measured for temperature, pH,
EC, turbidity, and dissolved oxygen.

Record Keeping. Detailed discussions of field documentation procedures are
presented in Section 2.18 of the RI/FS FSP, or in the appropriate sections of
Work Plans for which this QAPP may be referenced.

3.2.4.2 Laboratory Analytical Procedures.

of contaminants in soil, sediment, groundwater, and surface water. The
analytical procedures for the definitive analyses of the samples in this project
specified in Table 3.1-2 will conform to the requirements specified in Test
Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 3rd
edition (U.S. Environmental Protection Agency, 1986a), Final Update | (U.S.
Environmental Protection Agency, 1992), Final Update Il (U.S. Environmental
Protection Agency, 1994d), and Final Update Il (U.S. Environmental Protection
Agency, 1996b), Methods for Chemical Analysis of Water and Wastes, EPA '
Manual 600/4-79-020 (U.S. Environmental Protection Agency, 1983 with
additions); Leaking Underground Fuel Tank Field Manual (State of California,
1989); and Annual Book of ASTM Standards: Vol. 4.08, Soil and Rock, and
11.01, Water (ASTM, latest edition).

The analyses expected to be required for this project include the following:

H Jigny gy e e s RA_ s/ AmEy 4= ma

Caiifornia Assessment Manuai (CAM) 17 Metais (anumony. arsenic, barium,

‘beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum,

nickel, selenium, silver, thallium, vanadium, and zinc) plus aluminum, calcium,
iron, manganese, magnesium, phosphorous, potassium, and sodium by EPA
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Methods SW6010B, SW7470A, and SW7471A; TPPH as gasoline by California
LUFT modified EPA Method SW8015B and TEPH as diesel, kerosene, and motor
oil (30 weight) by Caiifornia LUFT modified EPA Method SW80158;
organochlorine pesticides by EPA Method SW8081A; volatile organic compounds
(VOCs) by EPA Method SW8260B; semivolatile organic compounds (SVOCs) by
EPA Method SW8270C; dioxins and furans by EPA Method SW8280; PAHs by
EPA Method SW8310; nitroaromatics and nitroamines, including PETN and
nitroglycerin (explosives) by EPA Method SW8330 (the ONSITE mobile
laboratory wili analyze PETN and nitroglycerin by EPA Method SW8330/8332);
total organic carbon (TOC) by EPA Method SWO060 for soils or EPA Method
415.1 for waters; total dissolved solids (TDS) by EPA Method 160.1; total
suspended solids (TSS) by EPA Method 160.2; common anions (chloride, nitrate-
N, nitrite-N, and sulfate) by EPA Method 300.0; perchlorate by California
Department of Health Services (CADHS) Sanitation and Radiation Laboratories
Branch (SRLB) modification of EPA Method 300.0 (CADHS 300.0-Mod); and soil
moisture content by ASTM Method D2216. In general, SVOCs by SW8270C will
be used only for the determination of PAHs when severe interference is
encountered during analysis of PAHs by SW8310. A brief description of the
digestion and analytical methods to be used is presented in the following
subsections.

For each method, the target analyte list (TAL) for inorganics or the target
compound list (TCL) for organics is specified in Table 3.1-1 with a listing of the
required PQLs. PQLs will be based on and must exceed laboratory-specific
MDLs by a minimum factor of two. Laboratory-specific PQLs may be used as
long as the PQLs are less than or equal to the PQLs specified in Table 3.1-1.
Quality control criteria for the analytical program are presented in Section 3.2.5 of
this QAPP. However, instances may arise where high sample concentrations,
nonhomogeneity of sampies, or matrix interferences preciude achieving the
detection limits or associated quality control criteria. In such instances, the
reason for deviations from these detection limits that result in noncompliance with
QC criteria will be reported on a QC NCR and in the QA report, and will be
included in the monthly status reports to the technical PM.

Metals Analyses. Inductively coupled plasma (ICP) atomic emission
spectroscopy and cold vapor atomic absorption (CVAA) will be employed to
measure levels of specified metals in the samples. Sample digestion is required
prior to all ICP and CVAA analyses.

Preparation Methods

EPA Method SW3005A - Acid Digestion of Waters and Ground Waters For Total
Recoverable or Dissolved Metals. This digestion method is used to prepare
surface water and groundwaier samples for analysis by ICP. For the analysis of
dissolved metals, the sample must be filtered with a 0.45-micron filter at the time
of collection, prior to acidification with nitric acid. The preservation (i.e., pH) of

water samples collected for metals is checked and documented prior to digestion.
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A 100-mL aliquot of the acidified sample is heated with 2 ml of concentrated nitric
acid (HNO;) and 5 mL of concentrated hydrochloric acid (HCI) until the volume is
reduced to 15 to 20 mL. Filtering with a 5.0-micron filter may be performed if
insoluble material is present. The final volume is adjusted to 100 mL. The
laboratory may perform the digestion using a 50-percent proportion of the
volumes specified above.

EPA Method SW30508B - Acid Digestion of Sediments, Sludges, and Solids. This

digestion method is used to prepare sediment and soil samples for analysis by
ICP and trace ICP. A portion of the sample is digested with repeated additions of
nitric acid and hydrogen peroxide. The digestate is then refluxed using
concentrated HCI for ICP. The final volume is adjusted to 100 ml.

Sample digestion procedures for analysis of mercury by EPA Methods SW7470A
(waters) and SW7471A (soils) are included in the respective methods.

Analysis by Inductively Coupled Plasma

EPA Method SW6010B - ICP. ICP determines elements in solution. Al
matrices, including groundwater, surface water, industrial wastes, soils, sludges,
and sediments, require digestion by EPA Methods SW3005A (aqueous samples)
or SW3050B (solid samples) prior to analysis.

This method provides simultaneous multi-elemental determination of analytes by
ICP. Element-emitted light is measured by optical spectrometry. Samples are
nebulized, and the resulting aerosol is transported to a plasma torch.

Element-specific atomic line emission spectra are produced by radio-frequency
ICP. The spectra are dispersed and the lines monitored by photomuitiplier tubes.
The background will be measured and the results corrected for background
levels.

Elements traditionally requiring analysis by Graphite Furnace Atomic Absorption
(GFAA) (e.g., antimony, arsenic, cadmium, lead, selenium, thallium) to achieve
the detection limits required for this project are analyzed by ICP trace analysis on
a Thermo Jarrell Ash ICAP 61 E Trace Analyzer or similar instrument, which can
achieve the detection limits specified in Table 3.1-1.

Analysis by Atomic Absorption Spectroscopy

EPA Methods SW7471A and SW7470A - Mercury by CVAA. Mercury will be
determined in solid samples using EPA Method SW7471A, and in aqueous
samples using EPA Method SW7470A. Methods SW7471A and SW7470A are
CVAA procedures for determining the concentration of mercury in waste
samples. Sample preparation is specified in the method. Following dissolution,
mercury in the sample is reduced to the elemental state, aerated from solution in

a closed system, and passed through a cell positioned in the light path of an
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atomic absorption spectrometer. Mercury concentration is measured by the
absorption of radiation by mercury vapor.,

Organic Analyses. This section presents brief summaries of the extraction and
analysis procedures for organic compounds that will be used by the analytical
laboratory to analyze the soil and groundwater samples collected during the

project.

Extraction and Cleanup Procedures - For water samples, EPA Method
SW5030B will be used for purgeables and SW3510C or SW3520C will be used
for nonpurgeables. For soil samples, EPA Method SW5035 will be used for
purgeables and SW3540C or SW3550B will be used for nonpurgeables. EPA
Method SW5030A may be used for on-site laboratory soils analyses of
purgeables as long as samples are analyzed within 48 hours, as specified for
unpreserved samples in EPA Method SW5035. In addition, silica gel cleanup by
EPA Method SW3630C will be performed prior to fuel analyses by California
LUFT modified EPA Method SW8015B for Total Extractable Petroleum
Hydrocarbons (TEPH) and PAH analyses by EPA Method SW8310 and florisil
cleanup by EPA Method SW3620B will be performed for pesticide analyses by
EPA Method SW8081A. Additional cleanup according to EPA Methods

SW3630C (silica gel cleanup), SW3640A (gel permeation cleanup) or SW3660B |

(sulfur cleanup) may be performed for the SW8081A analyses, if required. All
surrogate or MS/MSD recoveries for samples undergoing silica gel or florisil
cleanup will have a lower control limit (LCL) of 30 percent recovery. Sample
extraction procedures for analysis of dioxins by EPA Method SW8290 and
explosives by EPA Method SW8330 are included in the respective methods. A
modification of the extraction procedure specified in EPA Method SW8330 may
be used for on-site laboratory soils analyses (see SW8330 method description,

below):

EPA Method SW3510C - Separatory Funnel Liguid-Liguid Extraction. Method

SW3510C is a procedure for isolating and concentrating nonpurgeable water-
insoluble and slightly water-soluble organic compounds from aqueous samples
prior to chromatographic analyses. A measured volume of sample is placed into
a separatory funnel, adjusted if necessary to a specific pH, and serially extracted
with methylene chloride. The extract is dried, concentrated (if necessary), and
exchanged into a solvent compatible with the cleanup or determinative method to
be used (if necessary).

EPA Method SW3520C - Continuous Liquid-Liquid Extraction. Method SW3520C
is a procedure for isolating and concentrating nonpurgeable water-insoluble and
slightly water-soluble organic compounds from aqueous samples. A measured
volume of the sample is placed into a continuous liquid-liquid extractor, adjusted
if necessary to a specific pH, and extracted with methylene chioride for 18 to

24 hours. The extract is dried, concentrated (if necessary), and exchanged into a
solvent compatible with the cleanup or determinative method to be used (if
necessary).
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EPA Method SW3540C - Soxhlet Extraction. Method SW3540C is a procedure
for extracting nonvolatile and SVOCs from solids such as soils, sediments, and
concrete. The soxhlet extraction process ensures intimate contact of the sample
matrix with the extraction solvent. Extraction is accomplished by mixing the solid
sample with anhydrous sodium sulfate and extracting it for 16 to 24 hours with an
appropriate solvent in the soxhlet extractor. The extract is then dried,

concentrated, and treated using a cleanup method or analyzed directly by the
appropriate measurement technique.

EPA Method SW35508B - Sonication (Ultrasonic) Extraction. EPA Method
SW35508B is a procedure for extracting nonvolatile and SVOCs from solids such
as soils, sediments, sludges, concrete, and waste. The sonication process
ensures intimate contact of the sample matrix with the extraction solvent. A
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anhydrous sodium sulfate to form a free-flowing powder, and then dispersed into
the solvent using sonication. The sonication extraction into solvent is repeated
three times for the low concentration method, and one tirne for the medium
concentration method. The extract is then separated by vacuum filtration or
centrifugation, dried, concentrated and, if required, treated using a cleanup
method (see below). The resulting solution is analyzed using the appropriate
method. Methylene chloride will generally be used as the solvent, although other

solvents may be used for specific analytical applications as noted in each
analytical method.

As indicated in SW-846 Update Ill, EPA Method SW3550B may result in the
degradation of phosphate esters. Accordingly, care will be taken when applying
EPA Method SW3550B to the preparation of soil samples for analysis by EPA
Method SW8270C. When sonlcatlon is used as the extractlon method the

phosphate esters that may exist in the sample.

EPA Method SW36208 Florisil Cleanup. The florisil cleanup method provides
cleanup using a packed florisil column to eliminate interferences with the analyte
peaks on the GC/ECD. The column is packed with the required adsorbent,
topped with a water adsorbent, and loaded with the sample. Elution is effected
with a suitable solvent, leaving the interfering compounds on the column. The
eluate is concentrated, if necessary. This cleanup method will be used unless
otherwise requested on SW8081A extracts. All surrogate, LCS, or MS/MSD
recoveries for samples undergoing florisil cleanup will have a lower control limit of
30-percent recovery.

EPA Method SW3630C - Silica Gel Cleanup. The silica gel cleanup method
provides cleanup using standard column cleanup of sample extracts or solid-
phase extraction cartridges for TEPH fuels. In the standard column cleanup
protocol, the column is packed with the required amount of adsorbent, topped
with a water adsorbent, and then loaded with the sample to be analyzed. The

solid-phase extraction cartridge is solvent-washed and loaded with sample

| e
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extracts. The column or cartridge is eluted with suitable solvent. A vacuum
manifold is required for the cartridge to obtain reproducible results. Collected
fractions may be further concentrated before analysis. This cleanup method will
be used for TEPH fuel analyses by California LUFT modified EPA Method
SW8015B and may be used when required for PAH analyses by EPA Method
SW8310 and for pesticide analyses by EPA Method SW8081A. All surrogate,
LCS, or MS/MSD recoveries for samples undergoing silica gel cleanup will have
a lower control limit of 30-percent recovery.

EPA Method SW3640A - Gel Permeation Cleanup. The gel permeation cleanup

(GPC) method is a size exclusion cleanup procedure using organic solvents and
hydrophobic gels in the separation of synthetic macromolecules. GPC is
recommended for the elimination from the sample of lipids, polymers,
copolymers, proteins, natural resins, and high molecular weight compounds. The
column is packed with the required amount of preswelled absorbent, and is
flushed with solvent, for an extended period. The column is calibrated and
loaded with the sample extract. Elution is effected with a suitable solvent, and
the product is then concentrated. GPC is applicable to PAH, pesticide, and
semivolatile organic analyses extracts, if required, or upon request.

EPA Method SW3660B - Sulfur Cleanup. The sulfur cleanup is required when
high levels of native sulfur are encountered in environmental samples for
pesticides analysis by EPA Method SWS081A. Samples are routinely screened
for sulfur, and when determined to be present at interfering levels, 1 to 3 drops of
mercury are added to 1.0 mL of sample extract, the sampie agitated mechanicaily
for up to 2 hours, and the extract pipetted off for analysis.

EPA Method SW5030B (for Waters) - Purge and Trap. EPA Method SW50308 is
a preparation and extraction method for the analysis of VOCs in waters. For
waters, an aliquot of a liquid sample is placed in a purge chamber. An inert gas
is then bubbled through the liquid aliquot at ambient temperatures, and the
volatile components are efficiently transferred from the aqueous phase to the
vapor phase. The vapor is swept through a sorbent column where the volatile
components are trapped. After purging is completed, the sorbent column is
heated and backflushed with inert gas to desorb the components onto a gas
chromatographic column. The gas chromatographic column is heated to elute
the components, which are detected by the appropriate detector. Extraction can
be employed for nonaqueous and solid samples when high concentrations are
expected. This involves a single extraction of the sample into methanol. An
aliquot of this methanol extract is then added to reagent water and purged as
described above.

EPA Method SW5035 (for Soils) - Closed System Purge and Trap and

Extraction. EPA Method SW5035 will be used for sail sample analysis for volatile
components. EPA Method SW5035 is a preparation and extraction method
utilizing a closed-system purge-and-trap process for the analysis of VOCs in solid
materials (e.g., soils, sediments, solid waste). While the method is designed for

Pl
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use on samples containing low levels of VOCs, special procedures are also
provided for collecting and preparing solid samples containing high
concentrations of oily waste. These sampie preparation procedures may be used
in conjunction with any appropriate determinative GC procedure, including EPA
Methods SW8015B, SW8021B, and SW8260B.

The low-level method (for solid samples with VOC concentrations in the range of
0.5 to 200 pg/kg) utilizes a pre-weighed, hermetically sealed sample vial that
contains a stirring bar and a sodium bisulifate preservative solution. An
approximately 5-gram sample is collected, weighed in the field at the time of
collection, and placed in the pre-weighed vial. After sampling, the vial is sealed
and shipped to the laboratory where the entire vial is placed unopened into the
instrument autosampler. The seal is never exposed to the atmosphere from the
time of sampling to the time of analysis. Immediately before analysis, organic
free reagent water, surrogates, and internal standards (if applicable) are
automatically added without opening the sample vial. The vial containing the
sample is heated to 40°C and the volatiles purged into an appropriate trap using
an inert gas combined with agitation. After purging is completed, the trap is
heated and backflushed with helium to desorb the components onto a gas
chromatograph for analysis.

Alternatively, EPA Method SW5035 recognizes the use of the Encore ™ sampler
as an appropriate solid sample storage device for up to 48 hours after sampling,
pending further evaluation. Use of the Encore ™ allows for an unpreserved
sample to be taken in the field, shipped to the laboratory and analyzed directly on
an autosampler within 48 hours, or for the sample to be transferred to an
approved container and preserved with methanol per specifications of the method
(14-day holding time frorn date of collection). The advantage of this method,

including sample analysis within 48 hours, wouid be the iower detection iimits
applicable to unpreserved soil samples.,

In the high-concentration soil method (for solid samples with VOC concentrations
greater than 200 pg/kg), one of two methods may be used:

*  VOCs are determined by collecting a bulk sample in a vial or other
suitable container without the use of the preservative solution
(sodium bisulfate). A portion of that sample is removed from the
container in the laboratory and is dispersed in a water-miscible
solvent (methanol) to dissolve the VOCs. An aliquot of the solution
is added to 5 mL of reagent water in a purge tube. Surrogates and
internal standards (if applicable) are added to the solution, then
purged using EPA Method SW5030B, and analyzed using an
appropriate determinative method.,

*  VOCs are determined by collecting an approximately 5-gram
sample in a preweighed vial with a septum-sealed screw-cap that
contains 5 mL of water-miscible organic solvent (e.g., methanol). At
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the time of analysis, surrogates are added to the vial, then an
aliquot of the solvent is removed from the vial, purged using EPA
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method.

Organic Analysis by Gas Chromatograph

Modified EPA SW8015B (California LUFT) - Total Petroleum Hydrocarbons by
GC/Mflame ionization detector (FID). The analysis of petroleum, oil, and lubricants
(POL) may be required for this project. California LUFT modified EPA Method
SW8015B for TEPHSs is expected to be used to quantitate POL. This method will
be used to determine TPHs (diesel, kerosene, motor oil, and other petroleum

fuels or oils) by the extraction, injection into a GC, and detection by a FID. This
analysis requires extraction (EPA Methods SW3510C for water and SW35508 for
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soil samples) and silica gel cleanup of extracts (EPA Method SW3630C) prior to
GC analysis. All surrogate or MS/MSD recoveries for samples undergoing silica
gel cleanup will have a lower control limit of 30 percent recovery.

EPA Method SW8081A - Organochlorine Pesticides. EPA Method SW8081A
employs GC to determine organochlorine pesticides at ppb levels. Prior to the
use of the methods, appropriate sample extraction techniques must be used.
Both soil and groundwater samples can be analyzed by this method. EPA
Method SW3510 or SW3520 will be used to prepare groundwater samples, and
EPA Method SW3550 will be used to prepare soil samples for analysis. In both
cases, the initial extraction solvent is methylene chloride, which is exchanged to
hexane before analysis. A 1- to 2-pL aliquot of the sample extract is injected into
a gas chromatograph using the solvent flush technique, and target compounds

are detected in the GC effluent gas stream by an electron capture detector
(ECM

\ b e

If interferences prevent detection of the analytes, the extracts may undergo one
or more cleanup procedures prior to reanalysis, including: florisil column cleanup
(SW3620A), silica gel cleanup (SW3630B), gel permeation chromatography
(GPC) cleanup (SW3640A), and sulfur cleanup (SW3660B) for pesticides. The
florisil cleanup will generally be used on all pesticide extracts unless otherwise
specified for a sample or set of samples. All surrogate or MS/MSD recoveries for
samples undergoing florisil or silica gel cleanup will have a lower control limit of
30-percent recovery.

Second Column Confirmation. Where confirmation is not performed by mass
spectrometry (MS), second-column confirmation using a dissimilar column will be
employed for GC methods (except CA LUFT Modified SW8015B/SW8021B
gasoline/BTEX and EPA Method SW8082) for all analytes present at
concentrations above the PQLs listed in Table 3.1-1. Both primary analysis and
second-column confirmation will be completed within the required holding times.
Confirmation will be quantitative (following the same calibration as for primary
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column), and data from both the initial and confirmatory analyses will be reported.
Sample results are reported from the primary column.

Organic Analyses by Gas Chromatography/Mass Spectrometry

EPA Method SW82608B - Volatile Organics by GC/Mass Spectrometry. EPA

Method SWB8260B is based upon a purge-and-trap GC/mass spectrometry
procedure and is used to determine VOCs that have boiling points below 200°C
and that are soluble or slightly soluble in water. It is applicable to nearly all types
of sample matrices, regardless of water content.

VOCs are introduced into the GC by the purge-and-trap method. The

components are separated via the GC and detected using a mass spectrometer,
which is used to provide both qualitative and quantitative information. For
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aqueous samples, a 25-mL aliquot is purged directly (EPA Method SW5030B).
Soil samples will be prepared according to EPA Method SW5035. Refer to the
extraction procedures for EPA Method SW5035 for further details.

In the purge-and-trap process, an inert gas is bubbled through the solution at
ambient temperature or at 40°C (40°C is required for low-level soils), and the
volatile components are efficiently transferred from the aqueous phase to the
vapor phase. The vapor is swept through a sorbent column where the volatile
components are trapped. After purging is completed, the sorbent column (trap) is
heated and backflushed with inert gas to desorb the components onto a GC
column. The gas chromatographic column is then heated to elute the
components, which are detected with a mass spectrometer. Qualitative
identifications are confirmed by analyzing standards under the same conditions
used for samples and comparing the resultant mass spectra and GC retention

times. Each identified compoenent is quantified by relating the mass spectrometry

response for an appropriate selected ion produced by that compound to the mass
spectrometry response for another ion produced by an internal standard. The
mass spectrometer provides both qualitative and quantitative information.

EPA Method SW8270C - Semivolatile Organic Compounds by GC/MS. SVOCs
will be determined using EPA Method SW8270C. This method will be used as a

back-up for the analysis of PAHs when severe interference makes analysis by
EPA Method SW8310 impractical. This method can be used to quantify most
neutral, acidic, and basic organic compounds that are soluble in methylene
chloride/acetone. Such compounds include PAHSs, chlorinated hydrocarbons,
phthalate esters, nitrosamines, anilines, quinolines, and phenols, including
nitrophenols. Prior to using this method, samples must be prepared for GC using

~ appropriate sample preparation methods: generally sonication extraction (EPA

Method SW3550B) for soil samples, and separatory funnel (EPA Method

SWa3510C) or continuous (EPA Method SW3520C) extraction for water samples

In addition, silica gel cleanup by EPA Method SW3630C may be used when
required on extracts prior to analyses. All surrogate or MS/MSD recoveries for
samples undergoing silica gel cleanup will have a lower control limit of 30-percent
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recovery. The analysis may be requested with or without quantitation of
tentatively identified compounds (TICs), depending on the requirements of the
situation.

Organic Analyses by Gas Chromatography/High-Resolution Mass
Spectrometry (GC/HRMS)

U.S. EPA Method 8290 - Polychlorinated Dibenzodioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas

Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS). EPA
Method SW8290 is appropriate for the detection and quantitation of PCDDs
(tetra- through octa-chiorinated homologues) and PCDFs (tetra- through octa-
chlorinated homologues) in a variety of sample matrices at part-per-trillion (ppt) to
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EPA Method SW8290 is used to detect dioxins and furans in a variety of matrices
and uses additional QCs to allow more sophisticated determinations of detection
limits and MS recoveries than other routine GC and GC/mass spectrometry
methods. EPA Method SWB8290 requires isotopically labeled analogs of target
analytes to be spiked into each sample before extraction, and uses nine C13
analogs, one furan, and one dioxin at each chlorination level. These isotopically
labeled analogs elute and behave as target analytes, without interfering with the
analysis. Target analytes are quantitated relative to the isotope analog;
therefore, their calculated concentration is compensated for extraction efficiency.

There is a three-tiered approach to reporting and detection limits according to
current laboratory conventions (alternate reporting conventions are available
upon request). In the absence of target analytes, a sample-specific estimated
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retention time of the analyte. The target analyte is then reported as "not
detected" at the EDL. When target analytes are found, they are reported to the
lowest calibration standard concentration without conditional modifiers such as a
J flag. Below the SW-846 specified reporting limits, qualitatively confirmed
analytes are reported as "estimated" to the target detection limit (TDL) to denote
the less certain quantitation. The TDL is a value set by the laboratory at which
there is no significant chance of false positives. If there is a peak below the TDL.,
and all qualitative criteria such as retention time, ion ratios, S/N ratio, the
absence of diphenyl ether, and analyst judgment are not met, a detection limit
based on the ion peaks is calculated and the target analyte is reported as "not
detected” at that calculated detection limit.

The assessment of matrix effects on method performance can be met in EPA
Method SW8290 with the isotopically labeled analogs These isotopes are
spiked into each sample, and therefore, matrix effects on method performance
can be judged by the recovery of these isotopes for each sample. Sample
analysis acceptance is controlled by the performance of these isotopes in the

sample. Furthermore, the batch-specific LCS are also not required since the
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batch-specific method blank uses isotopically labeled analogs of the target
analytes and controls the batch. Quanterra/STL still analyzes LCS at a 5-percent .
-
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for SW8290 sample analyses (unless specifically requested by the client), and
batch control will be done by the recovery of the spiked, isotopically labeled
analogs in the method blanks.

The TCDD toxicity equivalence will be ¢alculated in accordance with the
procedures given in U.S. EPA "Update of TEFs for Estimating Risks Associated
with Exposures to Mixtures of Chiorinated Dibenzo-p-Dioxins and Dibenzofurans
(CDDs/CDFs)" March 1989 (EPA 625/3-89/016) and as described in the U.S.
EPA Contract Laboratory Program Statement of Work, DFLMO01.0. TEFs are

assigned to each of the 2,3,7,8-substituted PCDDs/PCDFs in order to relate their
fDYIPIfV to that of 2,37 8.TCDD, TEFs for n:r\h dinvin and fiiram arm inah e
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the PQLs in Table 3.1-1. Note that EDL and detection limit values are not
normally included in the TEF-adjusted concentration. Second column
confirmation will be performed only for 2,3,7, 8-TCDF presumptive positives
greater than the TDL.

Organic Analysis by High Performance Liquid Chromatography (HPLC)

EPA Method SW8310 - Polyaromatic Hydrocarbons. EPA Method SW8310 is a
high-performance liquid chromatographic (HPLC) method with ultraviolet (UV)
and fluorescence with photodiode array detection for the detection of ppb levels
of certain PAHs. Prior to use of this method, appropriate sample extraction
techniques must be used (EPA Methods SW3510C for water and SW3550B for
soil samples). In addition, silica gel cleanup by EPA Method SW3630C may be
used when required on extracts prior to analyses. All surrogate or MS/MSD

) 4 ]
recoveries for samples undergoing silica gel cleanup will have a lower control

limit of 30 percent recovery. A 5- to 25-microliter (WL ) aliquot of the extract is
injected into an HPLC, and compounds in the effluent are detected by UV and
fluorescence detectors. All concentrations greater than the MDL must be
confirmed on the alternate detector.

EPA Method SW8330 - Explosives. EPA Method SW8330 is an HPLC method
for the determination of ppb levels of certain explosive residues in soil, sediment
and aqueous matrices. Due to their prevalence at defense installations,
nitroglycerin and PETN have been included as additional analytes and are being
requested as indicated by site-specific conditions. Nitroglycerin and PETN
require separate extraction procedures and analytical runs to meet the required
detection limits and to remove interferences. Prior to using this method,
appropriate sample preparation techniques must be used, as specified in the
method The ONSITE mobile laboratory will analyze PETN and nitroglycerin by

A Method SW8330/8332 (see method description below).
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The ONSITE SW8330 madification for soils involves the use of limited sample
drying and a 4-hour temperature controlled sonication extraction technique
instead of the 3-day sampie drying and 18-hour extraction. In addition, the
ONSITE modifications for both waters and soils utilize an UV Diode Array
Detector (DAD) to monitor compound response at multiple wavelengths. This
modification provides a mechanism for compound confirmation of detected
explosives based on differences in responses to the different wavelengths.
Utilizing the DAD, three separate wavelengths are monitored allowing the
collection of multiple wavelength responses for target nitroaromatic, nitroamine
explosives and related by-product compounds detected. The collection of
multiple wavelength responses for detected compounds provides multiple
determination information for a given compound to be used for positive

identification. As an alternative, the chemist may obtain additional confirmation

information from a spectral library of explosive compounds and breakdown

products. The spectral library allows comparison of peak spectra across several
wavelengths to be compared to that of pure standard compound spectra
developed for the HP Chemstation HPLC data system. Peak purity or fit of the
sample peaks is matched to that of known standards. The modified techniques
have been used extensively for USACE projects and has been demonstrated to
provide acceptable target analyte recoveries (see Standard Operating Procedure
for Analysis of Nitroaromatics and Nitroamines (Explosives) by HPLC for Joliet
Army Ammunition Plant; Joliet, lllinois, Using Modified EPA 8330 REM (Rapid
Extraction Method).

In the low-level, salting-out method with no evaporation, aqueous samples of low
concentration are extracted by a salting-out extraction procedure with acetonitrile
and sodium chloride. The small volume of acetonitrile that remains undissoived

above the saltwater is drawn off and transferred to a smaller volumetric flask. It
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is back-extracted by vigorous stirring with a specific volume of saltwater. After

equilibration, the phases are allowed to separate, and the small volume of
acetonitrile residing in the narrow neck of the volumetric flask is removed using a
Pasteur pipet. The concentrated extract is diluted 1:1 with reagent-grade water.
An aliquot is separated on a C-18 reverse-phase column, determined at

254 nanometers (nm), and confirmed on a cyanide (CN) reverse-phase column.
Alternatively, solid-phase extraction cartridges or other acceptable and
appropriate techniques may be used for extraction.

In the high-level direct injection method, aqueous samples of higher
concentration can be diluted 1:1 volume-to-volume (v/v) with methanol or
acetonitrile, filtered, separated on a C-18 reverse-phase column, determined at
254 nm, and confirmed on a CN reverse-phase column. If HMX is an important
analyte, methanol is used.

Y-y M MA-\

Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath
and filtered before chromatography.
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EPA Method SW8330/8332-Modified - Nitroglycerin and PETN. ONSITE uses a

hybrid method of 8330/8332 for the extraction and analysis of soil and water .
samples for the analysis of nitrogiycerin/PETN. The following is an overview of w
the extraction and analysis method by matrix:

Soil Samples
Extraction Method 8330 (with 2-hour extraction®)
Analysis Method 8332 (see operating conditions below)

Water Samples

Extraction Method 8330 (Salting Out Method**)

Analysis Method 8332 (see operating conditions below)
8330, except with a 2-hour
extraction process. The 2-hour extraction is referenced in method 8332 for use
on soil samples. Although 8332 is mainly a water method, it does have the
provision that it may also be used for other matrices. Specifically, the method
states, "If solid matrices are extracted using an ultrasonic bath as the extraction
technique, the period of extraction should not exceed 2 hours or degradation of
nitroglycerine may occur.”

* The extraction method is the same as for Method

** The sample prep method referenced in Method 8332 is a 1 to 1 dilution of the

sample with acetonitrile prior to analysis. This method would not achieve the

reporting limits required for the project. ONSITE utilizes its extraction procedure

for 8330 water samples, which is a salting out procedure. ONSITE has used this &
method successfully on water samples for other projects; however, it took some .
method development to achieve acceptable recoveries.

. "
The following are the operating conditi

r the analysis of
Explosives and nitroglycerin/PETN. Th e operating conditions are consistent with
the respective EPA methods:

SW8330 SW8330/8332
Wavelength 254 nm 254 nm

250 nm 214 nm

240 nm 193 nm
Mobile Phase 55% water 40% water

31.5% MeOH

13.5% ACN ‘ 60% ACN

Low surrogate and LCS/LCSD recoveries may be encountered for water
samples. This may be caused by retention of analytes in the matrix or on the
surface of extraction glassware or during an additionai concentration step added
to provide the lowest possible detection limits to achieve the required QAPP
reporting limits. In previous projects, the concentration step has not contributed

adversely to the detection of explosives and nitroaromatic compounds.

3-36

Non-Ordnance and Explosives RI/FS Work Plan 11:00 AMI2/4/00123-00/s6c-3
Tourtelot Cleanup Project, Benicia, California

W
l
I
|
|




Nonmetals Inorganic Analyses
EPA Method 150.1 - pH/EPA Method 9045 - Soii pH. The pii of water sampies
will be measured potentiometrically using a standard pH meter.

Soil samples are mixed either with Typé I} water or with a calcium chloride
solution, depending on whether the soil is calcareous or noncalcareous. The pH
of the solution is then measured with a pH meter.

EPA Method 160.1 - Total Dissolved Solids. TDS are determined by thoroughly
mixing the sample solution, passing the solution through a standard glass fiber
filter, then evaporating the filtrate to isolate any residue. The residue is dried at a
constant temperature of 180°C until dry. Residue mass is proportional to the

a amalhvrad
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EPA Method 160.2 - Total Suspended Solids. TSS are determined by thoroughly
mixing the sample solution, then passing the solution through a standard glass

fiber filter. The residue retained on the filter is dried at a constant temperature of
180°C until dry. Residue mass is proportional to the volume of sample analyzed.

EPA Method 300.0 - Common Anions - Chloride, Nitrate-N, Nitrite-N,_and Sulfate.
This is an ion chromatographic (IC) method applicable to determinations of
anions in water. A small volume of sample (0.2 to 0.5 mL) is introduced into an
IC. Samples that contain particles larger than 0.45 micrometers (um) require
prior filtration. The anions of interest are separated in an anion separator
column, eluted through the addition of a sodium carbonate/sodium bicarbonate
solution, and measured by a conductivity detector. Anions are identified based
on their retention times and quantitated using the peak area in comparison to the

bl £y i
calibration curve generated from the known standards.

CADHS Modified EPA Method 300 - Perchlorate. Analyses for perchlorate using
modified EPA Method 300 consistent with the June 1897 CADHS SRLB
modification of EPA Method 300.0 for perchlorate will be performed by E.S.
Babcock & Sons, Inc., in Riverside, California. All appropriate QA/QC
procedures specified in this QAPP apply to this laboratory. This laboratory is one
of a small number of laboratories authorized to perform the analysis of
perchlorate by the CADHS SRLB. Water samples are directly injected while soil
samples require a deionized water extraction. A portion of the aqueous sample
or extract is injected into an eluant stream comprising a sodium
hydroxide-cyanophenol solution. The perchlorate is separated from other anions
that may be present in the sample by a commercially prepared anion exchange
column. The perchlorate is detected by a conductivity detector, which gives a
response proportional to the concentration of perchlorate in the sample. This
procedure is readily applicable to all normal quality control standards including
duplicates, spikes, calibration verification standards, and laboratory control
samples.
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EPA Method 365.2/365.3 - Total Phosphorus. This method will not be used for
the determination of total phosphorous. Total phosphorous will be determined by
EPA Method SW6010B. However, EPA Methods 365.2 and 365.3 are inciuded
in this QAPP to allow for the use of this method if required in future sampling
events. EPA Methods 365.2 and 365.3 cover the determination of specified
forms of phosphorus in drinking, surface and saline water, and domestic and
industrial wastes. Either method may be used, depending on the laboratory used
for the analysis. Specifically, the method is based on reaction for the
orthophosphate ion. Ammonium molybdate and antimony potassium tartrate
react in an acid medium with dilute solutions of phosphorus to form an antimony-
phospho-molybdate complex. This complex is reduced to an intensely blue-
colored complex by ascorbic acid. The color is proportional to the phosphorus
concentration. Only orthophosphate forms a blue color. The extract is analyzed

by a spectrophotometer with measurements at 6§50 or 880 nm and a light path of

1 centimeter or longer. .For the purposes of this project, total phosphorus will be
measured using the persulfate digestion prior to the procedure for
orthophosphate.

EPA Method 415.1 - Total Qraanic Carbon (Water). Organic carbon in water and
wastewater is determined by a combustion-infrared method. A sample preserved
with sulfuric acid (H,SO,) to pH <2 is homogenized and diluted as necessary.
Carbon dioxide (CO,) is purged from a sample aliquot and injected into a
persulfate/UV/oxygen reaction chamber. The water is vaporized, and the organic
carbon is oxidized to CO, and water. The CO, from oxidation of organic carbon
is transported in the carrier-gas streams and is measured by means of a
nondispersive infrared analyzer.

EPA Method SW9060 - Total Organic Carbon (Solids). This method will be used

i i il raao -
for TOC in solid samples. Organic carbon in soil is measured using a

carbonaceous analyzer. This instrument converts the organic carbon in a sample
to CO, by catalytic combustion, then converts to CO, to methane for
measurement by FID. Quadruplicate analyses are required, and results are
averaged.

ASTM D 2216 - Soil Moisture Content. All solid samples must be analyzed for
soil moisture content so the results can be reported on a dry weight basis.
Determining soil moisture content involves transferring a weighed sample to a
tared container, then placing the sample and container to dry in a preheated oven
at 110°C + 5°C. During the drying period, a current of dried air should flow
through the oven. After the drying period, the sample will be removed and
allowed to cool in a desiccator before weighing. The modified formula for
calculating moisture, listed below, will be used for the calculations:
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Where: w = Moisture content, %
"~ W1 = Weight of container and moist soil, grams
W2 = Weight of container and oven-dried soil, grams
WC = Weight of container, grams.

ASTM D 422 - Particle-Size Analysis of Soils. ASTM D 422 (nonhydrometer) will be
used to determine soil grain size.

Additional Analytical Methods. If methods other than those specified in the
project FSP are to be used, the following procedure must be completed before
using an unspecified analytical method, or as soon as possible after use if the
method is used to replace a specified method due to unforeseen circumstances.
A copy of the proposed method, the expected precision and accuracy, and an
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client, and DTSC for review and approval.

Detection Limits. Detection limits are required for all methods of quantitative
analysis to evaluate method performance. Detection limits for many analytical
procedures are often highly dependent on the matrix of the sample or material
that is tested. Interferences frequently require sample dilution and/or method
modifications that change the detection limit.

Terminology. The MDL is an empirically derived value used to estimate the

lowest concentration a method can detect in a matrix-free environment. EPA
Method SW846 defines MDL as the minimum concentration of an analyte that
can be detected and reported with 99-percent confidence that the value is above
zero. PQLs refer to the lowest concentration of an analyte that can be reliably
achieved within specified limits of precision and accuracy during routine

smallest signal above background noise that an instrument can reliably detect.
The detection limit actually achieved in a given analysis will vary depending on
instrument sensitivity and matrix effects. 1DLs are used for analysis of aqueous
extracts of metals, and are used to calculate the MDLs for metals methods.

Procedures. MDL studies for GC and GC/mass spectrometry are performed per
40 CFR Part 136, Appendix B, by analysis of a standard solution (each analyte in
reagent-grade water) at a concentration of three to five times the instrument
manufacturer's suggested IDL, with seven consecutive measurements in one
day. The IDL studies for ICP and atomic absorption (AA) are performed per EPA
Contract Laboratory Program Statement of Work, dated July 1988. The PQL is
validated by analysis of a standard at the level of PQL. The PQL is generally two
to five times the laboratory-determined MDL or IDL, and the PQL is always at
least greater than or equal to the MDL/IDL..

Values. All sample results will be reported to the MDL. The highest MDL for a
method may be used when multiple instruments and sample preparation
procedures are available in the laboratory. Analytes found above the MDL, but
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below the PQL, are quantitated and flagged (J) as an estimated value. Matrix
effects requiring dilution will be considered in assessing laboratory compliance
with requirements for sensitivity.

Project-specific reporting limits (maximum acceptable PQLs) are presented in
Table 3.1-1. Analytical laboratories used for this project may use laboratory-
specific PQLs as long as the PQLs are less than or equal to the PQLs specified
in Table 3.1-1).

3.2.5 Analytical Quality Control Requirements

|
|
} 3.2.5.1 Quality Control for Field Activities.
|

Section 2.7 of the RI/FS FSP orin the appropnate sections of Work Plans for
which this QAPP may be referenced. QC procedures will be an integral part of
each sampling methodology. These procedures will focus upon ensuring the
collection of representative samples that are free from external contamination.

Although different extraction and/or analytical procedures will be used for the
various parameters of interest, certain general QC procedures are applicable to

all methods. Generally, these inciude the following; however, specific field QC
requirements are addressed in detail in Section 2.9 of the RI/FS FSP, or in the
appropriate sections of Work Plans for which this QAPP may be referenced:

. Sampling apparatus will be thoroughly cleaned between each
sampling event to prevent cross-contamination of the samples.
Sampling eqmpment used to collect samples for semwolatlle

nr

type of plastic (e.g., plastic storage bags).

. One set of equipment blanks will be collected each day of soil
sampling. For samples collected with disposable bailers, daily
rinsate samples will not be required. One disposable bailer blank
will be collected per lot of bailers used. For water samples
collected with reusable (Teflon™) bailers, one equipment blank
per day will be collected. For water samples pumped through a
sampling device (except for metal filtration chambers, which
require a filtration blank), one equipment blank will be collected
per pump each day of sampling. For soil samples collected with
reusable equipment such as split spoon samplers, one
equipment blank will be collected per sampling crew each day of
sampling. Soil samples collected in certified, pre-cleaned,
stainless steel liners driven directly into the sample medium
without possible cross-contamination from other equipment will
_hot require an equipment blank. Equipment blanks will be
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analyzed for all analyses performed on associated samples of
the same matrix.

. Equipment blank analyses for some methods such as EPA
Method SW8290 may be placed on hold for analysis if the
associated field samples include detected results. Equipment
rinsate blank results will be routinely monitored to assess the
effectiveness of decontamination procedures. If rinsate results
are detected, field procedures will require revisions to address
the source of contamination. If results are routinely nondetected
(ND), the frequency of equiprment blank sampling may be
reduced with permission of the regulators.

. One source water sample shall be obtained at the beginning of
each field effort for each source of water used for rinsing. If
source water is obtained from an on-site source water outlet, the
frequency will be generally be collected once per field effort. If
bottied water is used, the frequency will be one per vendor lot.
This sample may be collected as the first equipment blank on the
first day of sampling. The sample will be analyzed for all
COPCs, which must be less than their respective PQLs. Source
water sample analyses may be placed on hold for EPA Method
SW8290, pending detection of target analytes during analysis of
equipment rinsate blanks using the same water. Source water
will be monitored on an ongoing basis by the evaluation of
equipment blanks. If equipment blanks indicate COPC
contamination, an additional source water sample will be
analyzed for the COPC to determine if the water or the

a source of contamination
IS SUWIWT O UMW Iniauii.

. Filter blanks will be collected only if filtration becomes required.
For water samples pumped through a metal filtration chamber,
one field filter blank will be collected per filter unit each day of
sampling. Field filter blanks will be analyzed for inorganic
analyses requiring filtration due to high sediment content when
required.

. Trip blanks will accompany each cooler shipment of water
samples, soil samples, or soil and water samples sent to the
laboratory for analysis of VOCs (EPA Methods SW82608,
SW8021B, or CA LUFT Modified SW8015B/SW80218B
gasoline/BTEX). A trip blank is a set of VOA vials containing
Type Il analyte-free water that is prepared in the laboratory,
taken to the sampling site, and retumned to the laboratory with
samples submitted for analysis of VOCs. Trip blanks shall not
be opened in the field. One trip blank will accompany each

cooler containing either water samples, soil samples, or water
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and soil samples to be analyzed for VOCs. The trip blank shall
be analyzed by the same VOC analytical methods as the
samples, and (in the case of water sampies}) shaii be part of the
same preparation batch as the samples.

. Temperature blanks will accompany each cooler shipped to the
laboratory for analysis.

. Duplicate water and soil samples will be collected at a frequency
of 10 percent to provide a measure of method variability (i.e.,
total variability due to both sampling and analytical procedures)
and natural variability of the parameter of interest within the
water matrix. Duplicate samples will be collected at the locations
most likely to contain contamination, based on information at the
time of sampling. The frequency of 10 percent will be
determined on a project-wide, rather than sampling-round, basis.
Duplicate samples will be analyzed for the same parameters as
the original field samples.

. MS/MSDs should be field designéted by the sampler for each
shipment of samples. For every analytical batch of 20 or fewer
soil samples within a sampling event from a major lithological
type or from a major, distinct aqueous matrix, the laboratory will
prepare and analyze an MS/MSD pair from a project sample
collected by Earth Tech. The sampler will designate one or more
of the samples in each shipment by noting on the COC record
that the sample(s) are for MS/MSD (in the Remarks column but
not on the sample). It is important to provide a sufficient volume
of MS/MSD water samples. Three times the usual volume, or
more if specified by the laboratory, should be provided for the
MS/MSD and marked on the COC record. For water samples
that require multiple containers (usually one for each analysis), a
single sample number will apply to all containers of that sample.
Samples designated for MS/MSD analysis should be typical of
the matrix and should not be highly contaminated in order to
minimize MS/MSD imprecision resulting from high levels of
environmental contamination. In order to minimize the effects of
soil heterogeneity, the laboratory will use a single or adjacent
liners.

. COC records will accompany all samples.
3.2.5.2 Quality Control for Laboratory Analyses.
Internal QC focuses on ensuring that each chemical measurement has the

highest probability of meeting method protocol in terms of precision and
accuracy. QC samples such as method blanks, spikes, duplicates and spiked
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duplicates are evaluated and documented on a routine basis. Spike and
surrogate recoveries are compared on an ongoing basis with standards and
surrogates obtained from suppliers of concentrated mixtures with certified
concentrations with purity checks exceeding 95 percent. These cornparisons are
used to develop laboratory-established control limits, which are calculated at a
99-percent confidence level. Where obtainable, spiking compounds and
surrogates will be The American Association for Laboratory Accreditation (A2LA)-
certified reference materials procured from Supelco, ULTRA Scientific, or an
equivalent A2LA-registered reference materials supplier. Table 3.2-1 specifies
QC protocol required for each method and corrective actions to be taken when

QC parameters are out of control.
Laboratory QA/QC Samples and Protocol

Preparation Batch. The preparation batch shall be defined as samples of the
same or similar matrix that are prepared together by the same person, or group of
people within the same time period or within limited continuous time periods,
which follow the same method, using the same type of equipment and same lots
of reagents. Each preparation batch shall contain the requisite number and type
of calibration solutions, blanks, quality control samples, and regular analytical
samples as defined by the analytical method. These requirements shall be
completely defined in the laboratory SOPs and are summarized in part in the
following sections. The use of clean-up methods is included as part of the
preparation batch. All field- and batch-specific QC samples within the batch
should be subjected to all preparatory and clean-up procedures employed.

Analytical Batch. The analytical batch is defined as a preparation or QC batch.
The analytical batch will not exceed 20 samples and is defined as a set of

mra avirantand famalisa

samples that are extr acted/analyzed concurrently or sequentially with the same
lots of reagents and with manipulations common to each sample within the same
time period or in continuous sequential time periods. Samples in each QC batch
should be of similar composition. Significant gaps (greater than 2 hours) in the
analytical sequence will result in the termination of the previous sequence and
the initiation of a new analytical sequence.

The analytical batch shall be analyzed sequentially on a single instrument. The
practice of "holding a batch open" and performing a single set of batch QC
samples (method blank, LCS, MS/MSD, matrix duplicate) for all analyses
performed during that period is unacceptable relative to the requirements of these
specifications. If samples are analyzed sequentially and the sequence extends
beyond an instrument operating cycle (e.g., 12-hour GC instrument cycle), all
batch QC, with the exception of matrix-specific QC (MS/MSD, duplicates, serial
dilution) must be repeated in each cycle. If an analytical batch cannot be
analyzed sequentially on a single instrument, all batch QC samples, inciuding
matrix-specific QC samples, must be analyzed with each sequence. Each
analytical batch must include an MS/MSD, even if a sample not designated for
MS/MSD is chosen. If inadequate sample volume for an additional MS/MSD
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does not exist, an LCS/laboratory control sample duplicate (LCSD) will be
analyzed instead.

For TOC analysis of soils according to EPA Method SW9060, quadruplicate
manual injections requiring 10-20 minutes each are required; consequently, it is
not possible to have one continuous analytical sequence, and it is not reasonable
to reanalyze batch QC each analytical day. Therefore, the followmg variance is
to be applied:

For TOC analyses according to SW9060, the analytical batch is defined as a
preparation or QC batch composed of 20 samples or less with MB, LCS, MS, and
laboratory duplicate sample to be prepared and analyzed in the same manner
using the same reagents and instrumentation. The analytical batch and
analytical sequence (defined below) will be modified to allow for the preparation
or QC batch to be analyzed using the same instrument within multiple analytical
days. The MB/LCS will be analyzed first as these analyses are indicative of the
effectiveness of the preparation procedure for the entire batch. During each
analytical day, the instrument calibration is verified daily and for every 16
injections (4 samples instead of 10). Each analytical sequence shall contain the
requisite number and type of calibration solutions and regular analytical samples
as defined by the analytical method. The MB/LCS/MS/duplicate do not need to
be reanalyzed during each analytical day.

Analytical Sequence. The analysis sequence or instrument run sequence shall
be defined as samples that are analyzed together within the same time period or
in continuous time periods on one instrument under the control of one continuing
calibration verification. Analysis sequences are bracketed by the appropriate

continuing calibration verification standards and other QC samples as defined by

the analvtical method. In nnnnrnl if am inetriimant ie nat nead far narinde AF Him
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or is shut down (e.g., overnight), a new analysis sequence shall be initiated.

Each analysis sequence shall contain the requisite number and type of calibration
solutions, quality control samples, and regular analytical samples as defined by
the analytical method.

Batch QC Samples. The Contract Laboratory shall, as a minimum, analyze
internal QC samples at the frequency specified by the method and in these
specifications for all analytical methods. The minimum QC samples for each
analytical batch shall include method blanks (MB), MS/MSD analyses (laboratory
duplicates and MS for inorganic analyses), and laboratory control samples (LCS).
The matrix used for LCS analyses shall be reagent grade water for aqueous
analyses and reagent sand for soil/sediment matrices. A summary of these and
additional required QC samples for each preparation batch are presented in
Table 3.2-1, and are summarized in the following subsections. All calibrations
mamed MM cnmnnlae Aanalusa A skl s P P e | traCAAkIA o bhaond
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unique sample preparation batch.
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Method Blank. A method blank is an artificial sample used to monitor the
analytical system for interferences and contamination from glassware, reagents,
and similar materials. The method blank is taken through the entire sample
preparation process, and is included with each batch of extractions/digestions
prepared or with each 20 samples, whichever is more frequent. Method blanks
for analyses of aqueous samples will be deionized or Type |l reagent-grade
water, depending on the analysis. A clean, solid matrix (e.g., baked,
acid-washed sand) will be used as a method blank sample for analyses of soil or
sediment samples for most analyses.

Matrix Spikes and Duplicates. Depending on the method, laboratory (matrix)
duplicate samples or MS/MSDs are analyzed for each analytical batch for each
different sample matrix. For inorganic methods, protocol generally requires

analucia af a lalharatam, Adiinliceats camnla and Anae enilkend camnle | aharatam,
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duplicate or spiked samples that do not meet established accuracy criteria will be
further evaluated under the laboratory data validation protocol. Only samples
from the project will be spiked or used as duplicates. Organic matrix spiking
solutions are prepared from either neat materials or sources independent of the
calibration standards and contain all analytes of interest. Inorganic MSs are
prepared by adding the analytes of interest at an appropriate concentration. The
spiking concentrations should be in the expected range of detectable
concentrations for samples (mid-range). For ICP trace analyses of arsenic, lead,
selenium, and thallium, spike concentrations should be consistent with spikes
used for graphite furnace, as the ICP spiking concentrations are generally at
concentrations only applicable to ICP analyses without trace analyzers. The
spiking concentrations should be consistent for the MS/MSD and LCS for each
analyte. Table 3.2-2 lists MS/MSD percent recovery and RPD control limits for
each method. Table 3.2-1 specifies corrective actions required for each method

saske o om RACHY e mambeiv mlinnata mmaluoaan mea € oo o |
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The laboratory data validation protocol will include accuracy and precision
measurements from MS/MSDs and laboratory duplicate samples. Individual
analyte recoveries and RPDs will be compared with acceptance limits specified in
Table 3.2-2. In the event a laboratory duplicate, MS, or MSD analyte fails
acceptance criteria, the laboratory duplicate or MS/MSD will be reextracted/
reanalyzed once. Only those target analytes that fail laboratory duplicate or MS
criteria must be within acceptance limits in the reextraction/reanalyses for the
MS/MSD method to be considered in control.

For analytes that fail acceptance criteria in the MS and/or MSD that have passed
acceptance criteria in the LCS, these analytes will be considered out of control
due to sample matrix effects. If these analytes also fail the acceptance criteria in
the LCS the samples must be re—extracted/reanalyzed with appropriate QC

incident will be discussed in the case narrative.
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All samples analyzed or prepared in a process batch without an MS and MSD
will, at a minimum, have a method blank and LCS/LCSD included in their process
batch. The RPD will be reported in addition to the percent recoveries in this
case.

Post-Digestion Spikes. For metals analyses, when an interference is indicated
by MS/MSD or other QC results, post-digestion spikes (PDSs) should be
performed to confirm the interference. PDSs should be incorporated into an
analytical sequence to assess matrix effects based upon (1) the occurrence of
new and unusual matrices included within the batch, or (2) contingency analysis
based upon serial dilution (SD) or MS failures. PDSs are prepared by the
addition of the primary source standard to the digestate for the same metals and
at approximately the same concentration as is used for the MS. PDS control

[oF] ¥ [w) fm Tmlale A~
limits are the same as those for MS/MSDs in Table 3.2-2.

Serial Dilutions. For metals analyses, a 5X (1:4) serial dilution test may be
performed for an analyte to evaluate matrix interference if the analyte
concentration in the original (undiluted) sample is at least 50 times the MDL for
ICP or 25 times the MDL for mercury. Because ICP results often meet this
criterion, serial dilution should be routinely performed as batch QC for ICP.
Matrix effects are suspected if the RPD between the undiluted and diluted result
is >10 percent for such elements. If this criterion is not met, further confirmation
of the interference via implementation of PDS is necessary when matrix
interference is suspected, and calculation of the result through the use of MSA
may be required when such matrix interference is confirmed.

NOTE: When serial dilutions are used to address matrix interference, only the
lowest dilution which yielded acceptable results needs to be reported. However,
the reported result must be qualified (i.e., D-flag) and the dilution factor specified.
The associated PQLs or MRLs must also be adjusted based on the dilution

factor.

Laboratory Control Samples. LCS (MSs) is defined as blank soil or reagent
water spiked with a known amount of analyte from a source different from that
used for the calibration standards and included with every batch of samples. The
LCS measures method performance under interference-free conditions. LCS
results, together with MS results, can establish the presence of any matrix
effects. LCSDs must be prepared and analyzed for each process batch. All
analytes of interest will be spiked into the LCS. The spiking concentrations
should be in the expected range of detectable concentrations for samples (mid
range). For ICP trace analyses of arsenic, lead, selenium, and thallium, spike
concentrations should be consistent with spikes used for graphite furnace, as the
ICP spiking concentrations for ICP are generally at concentrations only
appiicabie to ICP analyses without trace anaiyzers. The spiking concentrations
should be consistent for the MS/MSD and LCS for each analyte. Table 3.2-3 lists
LCS/LCSD percent recovery and RPD control limits for each method. Table
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3.2-1 specifies corrective actions required for each method when LCSs are out of
control.

The laboratory data validation protocol will include accuracy measurements from

LCSs. Individual compound recoveries will be compared with LCS acceptance
limits specified for each method in Table 3.2-3. If an LCS recovery does not
meet acceptance criteria, ered out of control and
corrective action will be required, as specified in Table 3.2-3. If LCS analytes
that are out of control exceed the upper limit and the associated sample results
are ND, no further action is required. If LCS analytes that are out of control are
below the lower acceptance limit, the LCS, blank, and associated samples are
reanalyzed. If the reanalysis does not yield acceptable data, the samples are re-

extracted with appropriate QC, if the samples are still within holding times. |f
these analvses also fail the accentance critaria in tha | R _imnact an tha data will

























































































































































































































































































































































































































































































































