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1.0 Introduction

This Quality Assurance Prolect Plan (QA.PP presents in specific terms the policies,organization.

functio.us, and QAJQC requirements designed to achieve the data quality goals for environmental

services performed at the Naval Air Station Fort Worth Joint Reserve Base.Car.sweil Field,

Texas tNAS Fort WorthLThese envirorunenta services vail includeall aspects of remedial

investigation. It is Part 2 of the. Sampling and Analysis Plan. The Field Sampling Plan is Part I.

The US. Environmental Protection Agency LEPA) QA policy requires a written and approved

QAPP for every momtor.ing and measurement project r.nandaied or supported by the EPA through

regulations, contracts, or other fonnalized means nor currently covered by regulation. Guidelines

followe.d in the preparation of this plan are set out in interim Guidelines and Specifications fbi

Preparing Quality Assurance Prqjecz Plans (EPA, 1983a1 and EPA Region IX QAPP: GuIdance

for Preparing QAPPs for $berfdnd Remedial Pnecis (EPA. 1989). Other documents that have
been referenced for this plan include Guidance fbi Gandacting Remedial invesa. attons ana

Feasibility Studies Grater CERGL4, interim FInal (EPA, 1988 h EPA Requirememstbr Quality

Assurance Project Plans (hr Environmental Data Operations, Draft Final, EPA QArR-5 (EPA,

1991). Corn pendiant of Saperfand Field Opera dens Methods (EPA, 1987ah Data Quality

Objectives i>rocess (hr Superfund, Interim Final Guidance tEPA, 1993); EPA Contract

Laborawrv Program National Functional Guidelines ibr inorganic Data Review (EPA, 1994),

EPA Contract Laboratory Pruerantt5arional Functional Guidelines for Organic Data Review

IEPA, 1994), Test Methods/br Evaluating Solid Waste, PhysicaL/Chemical Methods (EPA. SW

846, Third Edition and its first update). and the Handbook for installation Resrorarian Program

tiKPj Remedial Investigations and Feasibility Studies (RI/IS) tHandhook), September 1991

This detailed QAPP has been prepared for use to ensure that the data are scientifically valid and

defensible. This QAPP is a procedural document. developed to ensure consistency in field and

laboratory analytical procedures.

This QAPP wrli he reviewed by all staff participating in the work effort. Copies of this QAPP

will be retained IR the field fry field teams and in the laboratorier: performing all analytical

methods. All contractors: are. required to comply with procedures documented in this QAPP to

ensure coniparabiiity and representativeness of the data roduced.

KN/OJECnsAsc\c,�\QAviAR OOvi'ei.2i FONE
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The signed approval page. will he updated fbr ear:.h nurnheeci revision of the QAPP.

Controlled distribution of the QAPP has been implemented to ensure. that the current version is

being used .A sequential number ms used to identify controlled copies of the QAPP. Controlled

eopr wdl hc id d o t'a u tare and app r ni., r J1a agenc remedial inicct
managers, suppliers' project managers, and the QA coordinator. Whenever a revision is made to

the QAPP. document control will ensure that i, I) all parties holding a controlled copy of the

QAPP will receive the revised copy and 2) outdated copies are removed from circulation. The

document cc,rarol system does not. preclude making and usin.g copies of the QAP?; however, the

holders of controiled copies are responsible for distrilxr tin additional material to update any

comes within their ogrmrzations. The distribution list is ma Appendix A.

This QA.PP will he revised as necessary when guidelines and regulatory documents are revised.

As revisions are required, they will he prepared. as part of the specific task and amended to this

QAPP. All contractors and agency Remedial Project Managers who might be affected by such

revisions will he informed of the: oecessarv change.s and included in the decision making.
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2O Project Description

2.1 The US. Ak Force Installation Restoration Program
The obiective of the US. Air Force IRE is to assess past hazardous waste disposal and spill sites

at. 12.5. Air Force. installations and to develop remedial actions consrstent with the NOP for sites

that pose a. threat to human health and wellare or the environment. This section presents

information on the program origins. ol9ectis'es, and oraamzation.

The 1976 RCRA is one of the: primary federal laws governing the disposal of hazardous wastes.

Sections 6001 and 6003 of RCRA require that federal agencies comply with local and state

environmental regulations and provide information to the EPA concerning past disposal practices

at federal sites. .RCRA Section 3012 requires state agencies to inventory past hazardous waste

disposal sites and provide information to the EPA concerning those sites.

To ensure cornpnance wrtn .RCRA regulations, the DOD developed the IRE to identify

potentially contarnmated sites, investisate these sites, and evaluate and select remedial actions

for potentially contaminated facilities. The 1)01) issued the Defense Environmental Quality

Program Policy Memorandum (DEQPPM 86 regardrng the IRE> program in June 1.980, and

implemented the policies outlined in this memorandum in December 1980. The NCP was issued

r r9St; tr p os id" pa das or' n"ur( ,s h n u h I cot anunant roleat. co iLl tw reported,
t2 contamination could he identified and quantified, and (3) remedial actions could be selected.

The NCP describes the responsibility of federal and state governments and those responsible for

contaminant releases.

In 1951) t'on"r ',r ,m ed (I R( I ' (at "tanc C EEl LA ont ires the responthiht br
identitytng and remethating contarrnna.te.c. sites in tlie United States and its possessions. I he

CERCLA iegrsiation identifies the EPA as the primary policy and enforcement agency regarding

contaminated sites. Executive Orde.r 12316. adopted in 1.981, gave various federal agencies,

ncludmg the 001), the responsibility to act as lead. agencies for conducting investigations and

implementing rernedranon efferts when they are the sole or cosoontnibutor to contamination on or

off their properties.

fINE
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Executive Orde.r 12.316. adopted in 1981, ave various federal agencies, including the DOD, the

responsthiiity to act as lead agencies for conducting mvestnza{ions and rmplenwnting reniedialion

efforts when. the are the sole or eocontnhutor to contaminatton on or off their properties.

The DOD formally revised and espa.n.ded the existing IRP directives and amplified all previous
dtrectves arid, memoranda concernina the. IRP through DEQPPM 81 -5, dajed 11 December 1981.

The memorandum was implemented by a U.S. Air Farce message dated 21 January 1982.

The 1986 SARA extends the reQuirements o.f UI/RCA and modtfies CERCLA with respect to

goals for remediation and the steps that lead to the selection of a remedial process. Under SARA,

technoiogies that provide permanent removal or destruction ct a contaminant are preferable to

action that only contains or isolates the contammani ARA also prov ales liar greater interaction

with nubIle and state agencies and extends the EPA's role in evaluating health risks associated

with contamninanoi.i. Under SARA, early determination of AR.ARs is required, and the
consideratton of potential re.rnediation alternatives is recommended at the initiation of an RI/PS.

SARA i.s the erimary legjsiation governing remedtai actmon at past hazardous waste disposal

sites...

The IRE iS the DOD's primary nie.chamiism for response. actions on U.S. Air Force installations

affected by the provisions of SARA. In November 1.986, in response to SARA and other EPA

interim guidances, the U.S. Air Force. modified the IRE to provide for an RI/ES program. The

IRE mva. modified so that RI/ES so.dies ccaild be conducted as parallel activities rather than serial

activities. The progrtms now includes. ARAR determinations, identification and screenin.g of

technolosics. arid development of alternatives. The 1RF may include multiple field activities and

pilot studies prior to a detailed final analysis of alternatives. Over the years, requirements of the

IRE have been deveioned and modified to ensure. that 06)0 compliance with federal laws, such

as RCR.A, NCR CERC:L.A. and S.kRA. can be met.

22 Purpose and Scapi
The purpose of this QAPE is to assure the quality of evaluating information, obtaining addition

data and the rearanon of Assessment Reports and Remedial Action Plans, for the Base Service

Station and the Base Gas Stalion at the' Nas Fort Worth, A more detailed discussion. of the scope

is provided in the. Work. Plan Nas Fort Worth Revision 0.

E3/NE.
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2.3 Project Background

Location and Description AS Fort Worth is located in north-central Texas in Tanant

County, 8 miles west of downtown Fort Worth (Figure 2 I). The base property, totaltng 1555

acres, consists of the main base and two. noncontiguous parcels. The main base comprises 2264

acres and is bordered by Lake Worth to the. norut, the West Fork of the Trinity' River and

Westworth Village to the east, Fort Worth to the northeast and southeast, White Sefflement to the

west and southwest, and AF Plant 4 to the west. The area surrounding NAS Fort Worth JRB is

mostly suburban, nctuuing the residential ama's of the cities of Port Worth. Westworth Village,

and White Settlement.

2.3.1 Operational History

Operational History., hAS Fort Worth was originally a dirt runway established in 1942 to

train B24 pilots during World War II. The. facility was taken under the command of the

Strategic Air Command SAC) in i 946 and named Carsweli Air Force Base in 1948. The SAC

mission remained as Carswell APP unttl 1992 when the Air Combat Command assumed control

of the base. On October 1. 1994, the U.S. Navy assumed responsibility for the facility and the

name was changed from. Carswell APP to NAS Port Worth Joint Reserve Base.. Note that with

the transfer of property at NAS Fort Worth from th.e 155. Air Force to U.S. Navy many streets

names were changed. Streets cited herein are the U.S. AIR Force designation.

22.2 Base Service Station Site History
The Base Service Station located at the northwest corner of the intersection of Jennings Drive

and Rogner Drive alone the eastern edee. of NAS Forth Wort.h 3kB (Figure 22).

The Base Service Station is ocated approximately SOt) fe.et west of the western hank of the \Vest

Fork Trinity River and appro.x.irnat&y 450 feet west of the eastern installation boundary. The

Base Service Station provided gasoline sales and ti.utorn.ohi.ie service to base personnel. The

four 10,000--gallon USTs formerly servicing the Base Service Station were located in a tingle

excavation situated at the.. northern e.vtent of the service ,statton, and were removed in May 1993,

The Base Service Station was built and placed. ml service in 1972. 'l'he Base Service Station

was, built with tour I 0,0-JO-gallon fiberglass. USTs in an excavation on the north side of the
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facility and one. dOtFgailon waste oil tank in a separate excavation. Six iueling islands, a central

pay office, and a seruice buildtng were also located, at. the Base Service Station.

Investigation ActIvities. in 1987, the Base Servtce Station was added to the Installation

Restoration Program tuRF) and. the initial site investigatton at Base Service Station was

conducted. The initial subsurf ace invesdgation. was performed under Stage 2 of the IEP. The

site investigation was conducted by Radian Cornoratiom who installed and sampled one soil

boring and three monitorins wells, BSS-A. BSS$, and IBSS•C, at the Base Service Station. A

detailed discussion. of the Base Service Station's contamination and previous investigation

history is provided in Section 212. I in the Work Plan (iT. 1996 ).

2,4 Base Gas Station

24 1. DescrIption of Site
The Base Gas Station occupied about 4.5,000 square feet on the northeast corner of Knights Lake

Road and Warehouse Street at NAS Fort Worth (Figure 2.22t The facility was originally

constructed as a gas station. in the 1950s andhad. three underground storage tanks. Sometime in

the I 960s or I 970s the facihtv was converted to an ahove ground storage. tank facilIty with feel

disw.nsing facilities. The facility remained in operation until 1989, and was demolished in 1994.

The. facility consisted of

• One i2.0(X:ugrlion diesel fuel tank
• One. I200O-aa.bon unleaded fuel tank
• One 6,00(llgallon unleaded fuel anl'
* Three I 2,000gallon regular fuel tanks
• Concrete roundattons for the tanks
• Above and below ground piping
• Fuel dispensing island
• Fencing and. berms to contain spills.

2A442 Site History

Operation History The Base Gas Station was originally constructed as a gas station in the

19.5Os and had three underground storage tanks, Sometime in the 1960s or 1970s the facility

was con,vertec to an above gtround storage tank facility with feel dispensing facilities. The

facility was active until 1989 when operations were ceased and the facility was left unused until

1994. in February 1994, Metcalf and Eddy, under contract to. FCEE dismantled and

K Jt'O1Ecr&kPcraC.,vBflc5kPvcAR2ov;.4.cc'::?p
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removed the aboveground storage tattles (AST) and other associated equipment front the former

Base Gas Station..

InvestIgation Activities. During the removal action of the ASTs and ancillary equipment, it

was discovered that the volume, of soils impacted at the facility was larger than stated in the

original project scope. A change in scope was approved by AFCEE personnel which deleted
the removal of a limited volume of impacted soil and implemented a slightly expanded

sampling program to oocument the site conditions. A derailed discussion of the Base Gas

Station's contamination and. previous investigation history is provided in Section 2..2.2.2 in the

Work Han (H. I 996;.

24 Project Scope and Objectives

Project Objectivea The ohiectives of this project are:

* Obtain additional data necessary to adequately assess the Base Gas Station and
consolidate, the new and. existing data in an Assessment Report compliant with
'iINRCC PST regulations and procedues.

• in the piocess of obtaining site characterliration data, obtain data needed for risk
assessment and to evaluate remedial technologies for both facilities.

• Prepare a Remedial Action. Plan for both facilities that identifies and evaluates
candidate technolonies and recommends an appropriate remedy, if remediation is
warranted.

2,5 Subcontractors
Subcontractors for this work will he identified. separatri after competitive biddmg These

s'ubconrracts will involve an installation of soil probes, soil boring and monitoring well

installation, well development. surveying, and laboratory anlaysis.

x..;vEz€:)a:l4e'ec:'ae
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ao ProjectOrganizationandResponsibillty

The Air Force is assisted by several contractors. subcontractors. and consultants. in this sectiun

the responsibilities of the key personnel from the participating organizations are defined, Figure

3—I shows the project organiration, reporting relationships, and line authority as it relates to

aspects of quality assurance. Key project personnel include the project manager, the program

manager. the QA coordinator, the principal investigator, the field investigation team leader, the

analytical and data management team leader, the laboratory project manager, the .NAS Fort

Worth point of contact, and the. health and satdt coordinator. Their responsibilities are

described in the. following sections. The. names and resume. s of the individuals selected for the

key project roles will be submitted separately to the AFCEE. If any of the people assigned to the

key project roles become unavairanie before the lv:rd' is completed, they will be replaced with

others possessing similar qualifications. AFCFE shall be aotifie.d in writing of such personnel

changes should they occur. Supporting personnel will be assigned as necessary.

3.1 Program Manager
The program managers responsibilities will include:

Reviewing and approving the QAEP, the detailed work nian and sampling and
analysis plan for each operable unit., and the I-ISP

Providina sufficient resources to the moect team so that it can respond. fully to the
requirements of the. project

Providing direction, and guidance to the project manager. as appropriate

s'em I e tud ty he ata tbeu,.d can m tnt course of the prneA an I
reviewing the final prolect report

Performing responsibilities as req nested by the proiect manager.

32 Project Manager
The proectrnanager will be the prune point of contact with NAS Fort Worth and the AFCEE

team chief. The p je-c.t manager will have primary responsibility for technical, financial, and

scheduling mau.ers. Duties will include

El/NE
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Reviewing and approving the QAFfy the detailed workplan and sampiing and
analvsja plan for each operable unit, and the HSP

Assgnmg, duties to the project staff and orienting the staff to the needs and
requirements of the proeet

C)btaindng the approval of the QA coordinator for proposed variances to the. QAPP,
the individual work plan, and sampling and anidysis plan

Provmtng budset. and schedule. control

Reviewing subcontractor work and approving subcontract invoices

Errsurin that major project deliverables are reviewed for technical accuracy and
cornnieteness before thetr release

Regularly conrmnunjcaung project stares, progress, and any problems to the program
manager.

3.3 Quality Assurance Coordinator
Responsibilities of the project QA coordnator, as appropriate, include:

Serving as official contact for quality assurance matters for the project

Actively identifying and resnondina to A/QC needs, resolving problems, and
answering requests br guidance or assistance

RevIewing. evaluattng, and approving the QAPP and approving qualdy-related
changes to the detailed work plan and sampling and analysis plan for each operable
unit

tnckng s pm c r-,s ol qua task n ths plan nd p rind ca1ls
consulting with the. project and progranr managers

Verifying that approuriate. corrective actions are taken for all nonconforniances

Verifying that appropn.a.te. methods are. specified for obtaining data. of known
quality and integrity

Providing protect specific trainina in .A/QC matters to If personnel, as needed,
tdentified, or requested. by the project manager

Scheduline and perfomniing' an appropriate quality assurance verification activity for
each site to ensure. compliance with requirements and procedures

i:22 r)
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Pertormina responsibilities as requested by the project manager

Ensuring that pert on'nance and system audits are performed

Ensuring thai. field iogs. field van ance thrins. and othe.r devjations trom

approved plans are rnantiuned br review upon request by regulatory agencies

&4 Field Investigation Team Leader and Principal Investigator/Geologist
The field investigation team ieade has primary r Iponsibility for field activities associated with

the Ri/RAs. The fieki investigation team leader will direct activities of the subcontractors.

including work stoppage and/or taking apuropriate emergency actions. The principal
investigator/geologist has primary responsibility for the preparation of the Rl/RA reports based

on the field sampling: and analytical data. The principal investigator/geologist shares

responsibility for field activities with the field investigation team leader and could be called upon

to supervise field activities as necessary. Their duties and responsibilities are as follows:

Coordinating, field activities with the AFCEE team chief and biAS Fort Worth point
of contact

Coordinating activities with the prc9ectrnanager

interfacing on analytical and data management with the analytical and data
management mann leader

Being' on site during field activities

Frovidlria orientation and any necessary training to field personnel (including
subcontractois) on the requiremnents t.f the detailed work: plan and sampling plan for
each operable unit, the QAPP, and 1151> before the start of work

Providing direction and supervision to the drilling contractor during the drilling of
soil borinas

Monitoring drilling and sampling operations to ensure that the drilling contractor
and sampling team members adhere to the. QAPP and the detailed work plan and
sampling plan for eac'h operable unit

Ensuring that field Q.A/QC requirements are followed and that the field records
management system is maintained

KNfPwiaommcTs.,ocsocsn3m2vJaPAai.o7*u var
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+ Reviewing and impernenting geoiogrc. nata collection plans and supervising
horehc,ie ogging and other geological data rnternretation activities

Preparing RI and RA reports suniniarning the field and analytical data

Reviewine reports for compliance, with TNRCC requirements

* Executing the. dunes of the health and safet coordinator at the direction of the
health and saf&.v coordmator

* Reportmg field noneonforrianceun to the. prc9ect manager and QA coordinator

Participating in the process of resolvin field nonconformancets) and the
implementation. corrective actions to re\ent reoccurrence of any problems

34 Analyticaland Data Management Specialist
The analytical and data management specialist is responsible for managing the data generated by
the investigation in accordance. with IRPIMS, and other requirements as specified by AFCEE.

The duties and responsibilities rncludc the following:

I>articipsting in the. preparation of the sitespecific work plans, sampling and
analysi.s plans, and the QAPP

Preparing the field sampling analytical programs

Communicating to the prolect personnel the requirements necessary for the data
base initialization and management

Estahlishing and rnamtaining the sample rracking system. Tracking the progress of
environmental sampie.s 'throughout the process of acquisition, transportation,
receipt. analysis, data validation, and data reporting

Coordinating with the omsite prmcipai investgator/geologtst andlor the field
investisation. team leade.r

Verifying the receipt of samples with the subcontracted laboratory

Coordinating with laborators' <in CA/CC matters

Resolving all QC problems with the. laboratory and report them to the projec.t
manager

Irtterf acing with laboratory for ensurri g the maintenance of laboratory logs

n'n':yor<crS'c.,Ec3aXAce Ot,PncAit3,eO-S-4O'i2
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Reviewing all chemical analytical data for compliance with quality control require-
ments and technical accuracy

Reviewing laboratory QAIQC reports and identity potential or existing problems

Receiving all cr1' the sample information, including the field logs and results from
the field and the laboratory

Ensuring all the analytical data packages are vahdated

Overseeing the data entry into the data base tncluding data entry QA

Providing orientation and any necessary training, to laboratory personnel on the
requirements of the QAPP and the tietaled. work. plan and sampling and analysis
plan for each operable unit

Serving as the "collection point' for laboratory staff reporting of nonconformances
and changes in laboratory activities

Notifying the laboratory and QA personnel of specific laboratory noncontormances
and changes

3S NASFort Worth Point of Contact
The duties and responsibilities for their Air Force .Ba:se designee include the following:

Coordinating activities with the AFCEE team chief

Coordinatirm activaies with the appronriate base agencv(sl

Prov'dmg security escort in alt controhec areas

Obtaining base clearance for digging permits for each site of intrusive investigation

Providing the analytical itrforrnation required for repararton of the hazardous
waste manifest to the overnrnentauthorized representative

Reviewing reports and permits for compliance with State of Texas, EPA. and U.S.
Air Force regulations

Mamtaining the informat;on repository containing all primary deliverable
documents

r22 3 ;NE
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Notifying appropriate authorities of any devrat.tonsiom approved procedures.

3.7 Health and Safety Coordinator
The health and safety coorwn.a.tor or her designee will be responsible for seeing that site

personnel adhere to the site safety requirements. Addrtional responsibilities are included in the

NAS rort Worth lISP. Either the princtpal investigator/geologist and the field investigation

team leader may assume the role of health and safety coordinator at the discretion of the health

and safety coordinator.

18 Subcontractor Activities
The selection of qualified, subcontractors will hem accordance with the IT procurement and QA

procedures. Subcontractors, such as analytical laboratories, drillers, geophysical specialists,

surve.yors, and environmental nion.itorrng specialists, must meet predetermined qualifications

developed by the project manager that are defined in the procurement bid packages. Each

subcontractor hrd. submittal will be reviewed by teehncai and purchasing personnel to verify' that

the bidders are qualified and can satisfy bid requirements A review of the subcontractor's file

will he conducted. before startina work., to determine, if the subcontractor has fulfilled the

procurement requirements necessary to begin activities. Subcontractors involved in

environmental measurements will be. rn.oni{crred by the principal investigator/geologist and the

field investigation team eader to verify the use ol calibrated equipment and qualified operators.

Subcontracted laboratories will be monitored by the analytical and data management team leader

to verify compliance, with thrs QAPP and all site specific. plans. as well asiT and AECEE

requirements.

19 Qualifications and Training of Personnel
Personnel assigned to the project, rnciuding field personnel and subcontractors, will be qualified.

to perform the tasks to which they are assigned.. in addition i.o education and experience, specific

trainmn may he required to qualify inch viduais .o pertormn certain activities, Training will he

documented. on the appropriate form and placed in the project film as a record. Project personnal

will receive an orientation to the detailed work plan and sampling and analysis plan for each

operabk unit, the lISP, and th.c QAPP as apnropriatc to their responsibilities before. participation

in project actrvttres. Thir orientation will be documented.
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4OQua!!tyPmgramandDataQuaIityObjectives

'Ibis SCCtiOn identifies the DQCIs for site characterization io be performed at the Base Gas Station

and the Base Service Stabon, at NAS Eon Worth Cait well Field, Texas.

4.1 Date Quality Objectives
OQOs s:pecifr the data type, quah v, quantity, and uses needed to make decisions and are the

basis for designing data collection activities. DQC)s provide an internal guide for control and

review trt verify that data is scientifically sound, deknsible, and of known acceptable quality.

Two general cate.gorie.s of DQOs are defined: (I screening with definitive confirmation and (2)

definitive data, All project daLa will meet one of these two DQOs.

Screening with definitive confirmation includes data produce.d by rapid field screening methods

that are less precise than standard analytical methods. Screening level methods produce analyte

or class of analyte tdentification, often at elevated detection levels.

Definitive data are rroduced usinr standard EPA. or other t'eference methods, usually in a mobile

or offsite laboratory. Data are analyte-spe.citic, and both tdentification and quantitation are

confirmed. These methods have standardized QC: and. documentation requirements, providing the

information to verify all results, Definitive data are not restricted in their use unless quality

problems require. data quaimcanon.

4.2 Precision. Accuracy, Representativeness, completeness, and Domparabifity
The basts for assessing each. of these. eienl.e.nts of data quality is discussed in the following

subsecdons. Precision and accutacy QC iimts for each method and. matrix are identified in

Appendix C.

4.2I Precision
Precision measures the .reproducihilit of repetitive measurements. It is strictly defined as the

degree of mutual agreement among independent measurements as the result f repeated

application Cf1 the same process under similar conduwns, Analytical precision is a measurement

of the variability associaied with duplicate two) or replicate imore than two) analyses of the

same sample in. the laboratory and is determined by anal sis of laboratory duplicates. Total

Ft/NE
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precision is a measurement of the variability associated with the entire sampling and analysis

process. it is determined, by analyss of duplicate or replicate field, samples and measures

variability tntroduced by both the laboratory and. field, operations. Precision data will he

interpreted by taking into consideration all possible sources of variability. Duplicate san. pies or

duphcate spiked samples may be analyzed to assess field and analytical precision, and the results

are assessed using the RPD between dunlicate measurements. The calculation for precision is

stated as follows;

R.. — Rd
Relative Percent DiJJie'ence 'PRO)

.1?,

k 2

422 Accuracy
Accuracy is a statistical measurement of correctness and includes components of random error

(variability due to imprecision) and systematic error. it therefore reflects the total error associated

with a. measurement, A measurement is accurate when the value reported does not differ from the

true value or known concentration of the spike or standard. Analytical accuracy is measured by

determining the percent recovery of known target anrdytes that are spiked into an LCS. Surrogate

compound recovery is reported and is used to assess method performance for each sample

analyzed for volatile and senaivolatle organic compounds.

Both accuracy and precision are. calculated for p'repamaton batc.h.e's, and the associated sample

results are. interpreted by considering these specific measures;. The foririula for calculation of

accutacyis stated as follows;

Percent Reccven :' :'

'f'

where;

X = the exnenirnen.taly tie.te.rminetl concentration
'F the true concentration of the spike
S = the sample concentration before spiking.

fl/NE
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423 Representativeness
Represencative.ness is the extent to which discrete measurements accurately describe the greater

picture they are intended to represent. Objectives for .iepresentativeness are defined for each

samplina and analysis task and are a function of the investigative objectives. Re.presentativeness

will he achieved throughuse of the standard field, sampling, and analytical procedures.

Renresentativene.ss is also determined or influenced by appropriate program design, with

consideration of elements such as proper well locations, drilling and installation procedures, and

sampling locations. Decisions regarding sanrple/we.hihormg locations and numbers are

documented in the HP.

424 Completeness
Completeness is the adequacy in quantity of valid measurements to prevent misinterpretation and

to answer important question. Completeness 15 calculated. for the aggregation ot data for each

anaftte measured for any particular sampling even or other defined set of samples. The. number

of valid, unqualified results divided by the nunther of i.o;sshle. individual analyte results.

expressed as a percenrage, determines the completeness of the data set. Samples with results

qualified because of confirmed matrix intertbrence mar be considered to be valid for purposes of

the completeness objective because the conditions for qualification cannot be controlled and do

not represent errc,rs in sampling o analysis. The objective for completeness is 95 percent for

aqueous samples and 90 percent for soil sampks. For any instances of samples that could not he

analyzed for any reason ihoidhng time violations in which resampling and analysis were not

possible, samples spilled or broken, etc..j, the numerator of this calculation becomes the number

of valid, unqualified results minus the number of ossible results not reported.

The. tornruia for calculation of compietene s is i seined beiow

fl completeness ,nthem __________

number of possible results

425 Comparability
Comparability is the confidence with which one data set cart be compared to another data set and

will yield, valid conclusions. The objective for this QA/QC program is to produce data with the

greatest possible degree of comparability. The number of matrices that are sampled and the range

of field condttions encountered are considered in de.temmrmining comparability. Comparability is

KN.'Pw'Ro.fla:
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achieved, by using standard methods Ibr sampling and analysis, reporting data in standard units,

and using standard and eomrrehe.nsive reporting formats. Complete field documentation using

standardized data. collection fonns will support. the asi:e.ssment of comparability. Analysis of PIE

samples and reports Porn audits will also be used to provide additional information for assessing

the co.rnparahilit of an.alyttcal data produced among subcontracting laboratortes. Historical

comparability will be achieved through consistent use of methods throughou.t theproject.

42 Method Detection Limits. Practical Quart titation Limits5 and Instrument
calibration Requirements

421 Method Detection Limits
The MDL is the rnininwm concentration of a. substance that can be measured and reported with

99 percent confidence, that the anal te concentration is greater than zero. Laboratories

participating in this work effort will demonstrate the MDLs for each method of analysis.

including confirmatory columns, using' the instructions defined in 40 CER 136, Appendix B. The

laboratories tvili .revalidame these MDLs on at least an annual basis or whenever analytical repairs

or component recorifigurations demand a more frequen.t demonstration of the MDL.s.

422 Practical Quantitation Limits
The PQL is the lowest level, that can be reasonably achieved within specified limits of precision

and accuracy during routine laboratory operating conditions. The laboratories participating in this

work eff&srt will compare the results of the MDL demonstrations to the PQLs fUr each method

that is fisted in Appendix C to ensure the MDLs arc lower than the relevant PQ,Ls. The

iahoratries will also verify PQLs by including a standard below the PQL as the lowest pornt on

the calibration curve.

423 Instrument Calibration
Analytical instruments will be calibrated in accordance with the analytical methods. All analytes

that are reported will be present in the inrtiai and continuing' calibrations, and these calibrations

must meet the acceptance criteria specifred in Appendir C. Records of standard preparation and

instnnnent calibration will lie maintained. Records will unambiguously trace the preparation of

standards and their use in calibration and quarttitation of sample. results. lnorgantc calibration

standards will be traceable to as ailable NIST materials. Calibration standards for organic analytes

will be. traceahlt to materials certified by N 1ST. CUP, or A2LA, when available. instrument

calibration will be checked using all of the analytes. This applies equally to muitiresponse
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anaivtes. The inidal calibration will be checked. at the frequency specified in the method using

materials prepared independently of the calibration standards. Acceptance criteria for the

calibration check are presented in Appendix C. Analyte concentrations can he determined with

either calibration curves or RE as defined in the methods. When using RE to determine analyte

concentrations, the average Rh from the. initial cafibradon will be. used, except in Gd/mass

spectromnetry methods. CC/mass spectrornetry quantitation wil he based on the Rh front the

daily continuing calibration unless samples are analyzed in the. same sequence as the initial

calibration, The continuing calibration of CC analyses will not be used to update the RFs for the

initial calibration to include. subsequent continuing calibrations.

44 Elements ofQuality Control
This section presents QC requirements relevant to analysis of environmental samples that will be.

followed during all analytical activities for fixe.d oase. moftile, and field laboratories, The

purpo e ol thfc Q( program n. tc pTocbu' <C a ' n ' 'e qua ity that iuC5 th. prolcct objectise.
and. that. meet or exceed the requirements of thc standard methods of analysis.[lis program

provides a mechanism for ongoing control and evaluation of d.ata quality measurements through

the use of QC materials.

laboratory QC samples e. g..blanks, kiSs, MSDs. i.,CSs) will be included in th.e preparation

batch with the eid samples. Prepararion batch. is a. nurnbe.r of samples (not to exceed 2.0) that

are similar in compositIon (matrixy and that are extracted or digested at the same time. and with

the same. tat of reasents, The ide.nUty of each preparadon natch will he unanfbiguou.sly reported

with die. analyses so thai a reviewer cart identify the QC samples and the associated

environmental samples. The typ,e of QC samples and the frequency of use of these samples are

discussed below and in the ruethod•specific subsect.ons of Section 4and Appendix C, Only

AIPCEE samples will be used for spiking. The snikinct solutions wib include all ana1ytes.

AddItional QC samples may he. added to those required by the method to ensure accurate and

precise data.

The following subsections describe the use of QC materials.

PUNS
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4.4.1 Laboratory Control Sample
The 115 is a method blank spiked with known concentrations of all analytes. An LCS will he

carried through the complete sample preparation and analysis procedure. An 115 is used to

evahiae each lireparation batch.

Whenever an analyte in an [CS isoutside the recovery acceptance limit, data for that analyte
may not be reported. AU samples in the. analytical batch will be. reanalyzed for the out—oficontrol

analyte after the system problems have been resolved and system control has been reestablished..

When an analyte in an LCS exceeds the. upper contrcd limit and that analyte is not detected in the

associated sampies, no corrective action is performed.

44>2 Matrix Spike/Matrix Spike Duplicate
An MS is. an ahquot of sample spiked with. known concentrations of all analytes. The spiking

occurs prior t.o sample preparation and analysis. An MS is used to document the bias of a method

in a given sample matrix.

One MS and one MSl) sample will be rncluded for every 20 environmental samples of similar

matrix..

MS/MSDs are used to evaluate the rratrix effect .n.ot to control the analytical process. The

recoveries of analyres in the MSIMSDs vili be compared to the QC acceptance limits given in

Appendix C. if either the MS or the MSD is outside the QC acceptance limits, the an.aiytes in all

related samples will be qualified according to the data. flagging crrtcria in Section 8.

442 Surrogates
Srnxogates are. organic compounds that are similar to the target analyte(s) in chemical

composition and behavior in the analytical process.. but that are not normally found in.

environmental samples.

Surrogates will be adde.d to samrles controls> and blanks, in accordance with the method

requirements.
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When the recovery ol a surrogate exceeds' the acceptance limit, the corrective actions outlined in

Appendix C wIll he perfoimed..le•extractions, if necessary, will he done within the holding

times.

444 Internal Standards
.lSs are measured amounts of certain compounds added after preparation or extraction of a

sample. They are used in an IS calibration method to correct sample results affected by column

injection losses, purging losses, or vtscosty effects. iS calibration is used for volatile organics,

chlortnated pesticides. extractabe organic's, and metals by ICPES.

44.5 Retention Time Windows
Retention time windows are used in (IC and HIP1..C analysis ibm qualitative identification of

analytes. They are calculated from replicate, analyses of a standard on. multiple. days. The

procedure and calculation method are given in SWii46 method 8000.

4A6 interference check Sample
The ICS (IC? analyses only) contains both interfering and analyte elements of known

concentrations and is used to verify background and interelement correction factors. This sample

is run at the beginning and end: of each run sequence..

4.4.7 Method Blank
A method blank is an analyteftree matrix to which all reagents are adde.d in the same volumes or

proportions as used in sample urocessing. The. method blank will be. carried through the complete

sample preparation and analytical procedure. The method blank is used to docurnen.t

contamination resulting from the. analytical process. A method blank is included in every

preparatory hatch.

The presence 01 aii'tes in a method blank at conceorrations greater than the PQL indicates a

need for corrective action. Corrective actions will be performed. to eliminate the sotirce of

contaminatton prior to proceeding with analysis. No analytical data will he corrected for the

presence of analvtes in blanks. When an analyte is detected in the blank, but not in the associated

samples. 110 corrective actton is necessary.
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442 Equipment Blank
An equipment blank is a sampk of ASTM Type grade water (for inorganic, and

senivola k o ganie n Jy e ci org.mL dree k 'to" volatile organL at al 'sc inurt d mb
the sampling device., collected m the samule bottle, and transported to the laboratory for analysis.

.Equipmenl rinsates are collected at a frequency of 1.0 percent of samples.

4.4.9 Trip Blank
A :r11, Inana mph Oi organlv 4r .s atei p epar d > mi ambient hlar') hat is planed in

the sample bottle. in an iincontannnated area in the! aboratory prior to being taken into the field.

Trip blanks are prepared only for VOC samples and are sub jeered to the same handling as other

samples. Trip blanks serve to identify contamination from sample containers or transportation

and. storage procedures. Trip blanks consisting of unopened, evacuated stainless steel canisters

are used during gas phase sampling. One trip blank. for every shipment or cooler is collected for

methods. that analyze. for the. presence of VOCs.

4.4.10 F/eld Duplicates
A field duplicate sample is a second sarrtpk collected at the. same location as the original sample.

Duplicate sample results are used. to assess precision. including variability as. s:iated with both

the laboratory analysis: and the sample collection process. Duplicate samples are collected

simultaneously or in inirnediate succession, usinc id.ernicai recovery techniques, and treated in an

identical manner dunny storace., transportation, and analysis, Precision of soil samples to be

analyzed for VOCs is assessed from collocated samples because die c.ompositing process

requtred to obtain uniform sam les could. result in loss of the compounds of interest. Soil

samples to be analyzed for nonvolatrie compounds are recovered, by collecting a single sample

and dividing it into equal portions for laboratory analysis or by collecting collocated samples if

there is a large volume of soil required br analysis.

Field duplicates are collected at a frequency of percr:nt of samples collected. The sample

containers are assigned a control number such that they cannot he identified (blind duplicate) as

duplicate samples by laboratory personnel pe.rfbrnhng the analysis. Speci tic locations are

desig,naied for collection of field duplicate samples nor to the beginning of sample collection.

F!iNE
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44 Qual/ty Control Procedures

4,5.1 Holding Time Compliance
All sample preparation and analyns will be completed within the method•required holding times.

In attributing the time of extraction and analysis. the following definitions of extraction and

analysis compliance will be used:

Exlrachon coinplction—compleuon of the sample preparation process as described in
the applicable method, coot to any necessars' extract cleanup andlor volume reduction
nrocedures.

Analysis compieJiow—cornpletion of all analytical runs, including dilutions, second'-
column confirmations, and any requimed reanalyses.

Second'-column confirmation of results for samples analya.ed by CC or HPLC will be completed

within the method-required holding tones. If holding times are exceeded, the. .AF(:E will review

the significance. of the error, ft it 15 deemed critical to the program, the contractor shall acquire

and analyze a new sample or samples.

452 Standard Materials
Standard materials. used in calibralion and to prepare. samples will be traceable to NIST, CLI>, or

A2LA standards, if available.. The. standard materials will be current. and the. following expiration

policy will be followed: The. expiration dates for ampulated solutions will not exceed one year

from the date of receipt or the nianufacuure.r' s expiration date, whichever comes first. Expiration

dates for laboratory-prepared stock and diluted standards will be no later than the expiration.. date

of the stock solution or material or the date c.sic.ulate.d from the. holding time allowed by the

applicable analytical method, whichever corner first. Expiration dates for pure chemicals will be

established by the laboratory awl be based on c-hemical stability, possibility of contamination,

and environmental and storage condittons. Expired si.andard materials will be. either re.validated

prior to use. or discarded. Revalidation, may be. iiertennal tiirough assignment of a true value and

error window statistically derived from replicate anal yses of the material. The laboratory will

label standard awl QC materials with expiration dates.

453 Supplies and Consumables
The laboratory will inspecl supplies and. con.sumn.able.s prior to their use in analysis. The materials

description in the methods of analysis will he used as a g:uideiine for establishing the acceptance
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criteria fbr these materials. Introduction of interfetent compounds into the analytical process will

be monitored by analysis 01 method blanks. Parity and efficacy of reagents will be. monitored by

analysis of LCSs, An inventory and storage system for these materials will ensure use before

rnanufacture.rs expiration dates and storage under saft. and. chemically compatible conditions.
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£0 Sampling Procedures

5.1 Field Sampling
Detailed work. plans and sampling and anaIyss plans will he prepared fo.r the Base Sen'ice

Station and the Base Gas Station at NAS Fort Worth to docui ent the scope, rationale of

exploration, and the sampling activmes at each of the. sites.

The. followin. considerations form the basis for the sitespecific sampling and analysis programs:

Selection of sarnphng and drilling sites
Frequency of sampling
Methods of sampling to be. employed
Media to be sampled.
Nmnher of samples to he collected
Volume of samples to he collected
.fypes of field QC sample to be coheeted
Types and kinds of analyses to be performed in the field
Types and kinds of analyses to he performed at the laboratories
Sample turnaround time.
Procedures and precautions to be foliowed during sampling
Metl.iods of preservation and shipment..

The methods described in this section are detailed in the work plan and sampling and analysis

plans fb each site. The piocedures are specifically designed to ensure the collection and preser-

vatioT.t of' accurate, precise. comparable. and. representative samples.

Sampling will be frequent enough to identify materials and to describe important material

changes.. Methods of sampling employed shall preserve the integrity of material parameters.

Field. procedures for the collection of soil, water. and wipe samples for analysis are discussed in

the site specific. sampling and analysis lans.

Any sample obtained during field sampling should be representative, of the sampie. location and

free of' contaminants from sources other than the rinntcdiate envimonment being sampled. The

equipment and the technique.s that will he. employed to obtain representative samples will be. in

accordance with its standairl operating procedurci.. Ratioitale for eac.h sitesspeciiic sampling

program 15 presented i.n the respective sampling anrl analysis plan for each site.

CNn pon:cavcrecamsrpaycasvv: .;..*iS4i
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Trh NAS Fort Worth specific satnphnc and analysis plans describe the sampling location design
considerations for soil borings and water samples; the nunrbers and types of samples to be

collected; sampling equipment. procedures, and sample containers: methods of sample

preservation; decontamination procedures; and shipping and packaging methods. Analytical
tests that wtll be performed are also described. Table :Si in this document list containers.

preservatives, and holding times for each type. of analysis that may be performed on theproject
and are in accordance with the current revision of Table II of 40 CFR 1363.

EPA has developed specific procedures for the preparation of sample containers to he used for

sac in ectigatk r\ nplina .cnta ne v iii he proud J h l e onalytial lahoratoiy and will he
precleaned in accordance with EPA protocols.

Prevention of tross Contain/nation. Before entering the site, the drill rig will have been

steam cleaned to remove any surtace oil, grease, or other material that has the potential for

contaminating the site. Drilling equipment that will be in contact with the soil will be

decontaminated before use. and between each borehole. Sampling equipment will he

decontaminated before use and between each sample. Each decontamination activity will be

recorded on the Field Activity Daily log (Figurc I). Detailed procedures for decontamination

of drilling and sampling equipment and disnosal of decontamination hyproducts areS provided in

the sitespecific Field Samplina Plan.

Area Monitoring. Ambient air monitoring will he conducted in accordance with the HSP and

as required by the srte••specific Field Sampling Plan. The HSP includes procedures for operating.

maintaining, and calibrating the air monitoring instruments to he used for this project. Results of

air monitoring will be. recorded on the Field Activity Daily Log.

Sample Identification. Samples will be pin into sainnle containers that have been supphed by

the analyticai lahoratoor. The c eaning and preservation procedures tor containers are to EPA

specifications. The labels on containers, provided by the laborator will state the type

preservative, if any, and the sample type for which the container is intended. As san' pies are

J?:PaOJiiCrS\J'3cE'Ai33AO4','M)O .?-.'i:.* p
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Sampling and Preservation Requirements for Water and Soil Sampes
NAS Fort Worth

Project No. 755725
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TabS &i

Sampling and Preservation Reqtflrernents tor Water and Soil Samples
NAS Fort Worth

Project Nec 765726
(Continued)

rna

z
Presø"at.vi —

=øaz
' HodnaTnM

Z
$ampe
We'fl

Ammonium (3502) J 8 or glass jar Cool4t Ice to $C 500 grams

Cool 'c4t== Not required= 100 grams==
collected and sealed. in containers., the containers will he marked. The sample identification and

numbering procedure is described ifl the .sitespecific sampling and analysis plans. After
collection, identttication, and preservation. samples Will ne mantamned under the chain—of

custoly procedure described in detail in Section 5.2 of this document.

Sample Turnaround Time. Sample analyses will he scheduled based on site investigation

needs and consistent with ihe smnple holding times snecified. herein. The sitespecific work

plan and sampling and analysis plans are organized to provide a turnaround, time that will meet

the prqject schedule and objectives. Normal turnaround time (35 working days) will he utilized

for all analyses unless otherwise specified in the sitespecific plans.

Plaid Documentation. Original data recorded in field notebooks, chain•of-custody records9

arid other forms will be wflttrn in water resistant ink. None of these documents will he altered.

destroyed. or discarded. even if they are illegible or contain inaccuracies that require correction.

if an error is made, he document will be corrected by the inrlividual who made the entry. A

single line will be drawn ti.uough the incorrec in.iorrnation and the correct information will be

entered. All corrections will be initialed and dated,

An inte rai part of the QAFP for the field activities will be maintaining a Field Activity Daily

Log (Figure 5- U. Information dentbed on the Field Activity Daily Log will be obtained from

site investigation and san.pling activities and will he documented by the field investigation
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team leader or principal investigato.dgeoiogist, or his/her designee such as the sampling team
leader.

All generaii formation pertinent to nei.a activities will he recorded in the Field Activity Daily

Log. EntrIes in the 1og will include, as a minimun;

The names and affiliations of all onsite personnel associated with the. field
activities

A 'neal de\coptl ci cot c ILL v mitt'>

Documentation of weather conditions

Field measurements not recorded on specific forms and readings [torn personnel
safety instatments.

Field equipment and equipment calibration will be noted on the Test Equipment List and

Calibration Log as described in Section 6.2.

Specific field, data forms will be. prenared for each field effort based on the requirements in the

specific work plans and sampling and analysis plans. Generic forms are included as Appendix

B to thi.s Q.APP.

Variance System. Procedures that propedy address all specific conditions encountered

duiing a field. program. cannot be prepared.. Variances from approved operating procedures in

the Field Sampling 1. lan, the QAFP, or the lISP will he documented on a Variance Form (Figure

L21. The field investigation team leader or principal investigator/geologist will initiate and

chronologieaii'y maintain the Variance Log (Figure 5-3; the Variance Log requires the approval

of the proje.c.t ntanager and the QA coordinaior before work proceeds. Variances affecting

project scope., costs, or schedule rnun be approved by the proiect manager. Any variance from.

the HSP must he approved by the health and sanity coordinator,, Approval by the project

manager can be initiated on. a verbal basis via telephone. with foilowup sign-off. In no case will

an IT subcontractor initiate a variance. If a variance is proposed. by the client, it will he so

recorded. Copies of the Variance l.og will be kept on site. until the field work is complete and

then will be sent to the proiect files.
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Field Data Management The iotended use of data is presented in Section 2.0 of this

document, Numericalanalyses, instrument readings and recordings, measurements, and tests

will be documented and subjected to internal review. Field records will be legible and

sufficiently complete to permit reconstructiun, of d.aiajtathering activities by a qualified
individual other than the originator when data are reduced. The method of data reduction will

be identified and recorded. Fieldgenerai.ed data iots will he collected and reviewed weekly for

accuracy and corn.pie..teness by the field mvest anon team ieader, the prtncipai

mvestigator/geoiogst, and the analytical anddata management task leader. The data logs will

he assembled into packages thai: represent each borehole monitoring well, etc. 'These data sheet

record ackages will be sent to the IT Project Management Office in Knoxville, Tennessee for

review. Data logs will he used to periorm in ves{igat ye. 5 tudies and reports. Field data will be

formatted and archived in accordance with the requirements of .[RPI[MS. Reporting of

applicable field data will he inehided in the draft RI report and in the .[RPIMS data submittal.

5.1.1 Sample Containers
Sample containers are purchased prec.ieaned and treated according to U.S. EPA specifications

for the methods.Sampling containers that are. meused are decontaminated between uses by the..

U.S. EPAreccymmended procedure s. Containers are stored in clean areas to prevent exposure to

lheis, solvents, and other contaminants. Arnbe.r glass bottles are used routinely where glass

containers are specruec in the sampimg protocol..

5.12 Sample Voiumes Dontainer Types. and Preservation Requirements
Sample volumes, container types, and preservation requirements for the analytical methods

performed are listed in Tahie Si.

£2 Sample Handling and custody
Procedure.s to ensure the custody and. integrity of the samples begin at the time of sampling and

continue through transport, sample receipt, preparation, analysis andstorage, data generation

and renorting. and sample disposal. Records concerning the custody and condition of the

samples are maintained in field and iaiioratorv recorcis.

The following information concerning the sample will he documented on aCOC form:

Umquesainpie identification
Date and time of sample collection
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Source o.f sample tinciudina name, location, and sample type)
Preservative used
Anatyses required
N ante of collector(s)
Pertinent field data pH, temperature, etc. )
Serial numbers of custod.y seals and transportation eases (if used)
Custody transfer signatures. and dates and times of sample transfer from the field to
transporters and to the laboratory or laboratories.

All samples will be uniquely identified, labeled., and d.ocumente.d in the field at the time of

collection.

Chain of custody procedures will document sample possession from the time of collection to

disposal, in accordance with IT inten.iai procedures and the federal guidelines. Figure 5-4 is a

copy of nT's Analysis Request and Chain of Custody Record form. A sample is considered in

custody if

it is in the. samplers or the transferee's actual possession.

it is in the samplers or the transferee's view, after being in his/her physical
possession.

It was in the sampler's or the transferee's physical possession and then he/she
secured it to prevent tampering.

lit s sealed in a shipping container, placed in a designated secure. area, or delivered
to the IT courier or the coni.rnon carrier.

The. analytical laboratory will not accept samples collected for analysis without a correctly

prepared Analysis Reciuest and Chain of Custody Record form.

52Field Custody Procedures
Field custody activity inciutiler

Before sampling begins, the field investigation team leader or principal inves-
tigator/geologist will rnstruc.t site personnel in the chain-of-custody procedures, as
necessary.

The quantity and types of samples and. sample locations have been specified in the
Field Sampling Plan.

a' fl/NE
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The field investigation team leader or poncipal invesugator/geologist determines
whether proper custody procedures and report forms were usedduring the field
work and documented in Field Activity Daily Log.

'The field investigation team leader or pnncipal investigator/geologist has overall

responsibility for the care and custody of the. samples. collected until they are
transferred or properly dispatched to the laboratory. Each individual who collects a
sample is responsibte for sample custody until transferred to someone else via the
Analysis Request and Chain of Custody Record.

Analysis Reguest and Chain of Custody Recoids initiated in the tield shall be
piacea in a plastic hag and taped to the inner lid of the shipping container used for
sample transport from the field to the laboratory.

Samples collected. during the site work are classified as environmental or
h tc3rdou All itnok Lpptrg w U x me m accordank. wah the nos isions
stated in the LI' Manual of Practice'. Sample Packaging. and Shipment.

Shipping containers shall be secured tising strapping tape and custody seals to
ensure that samples have not been thsturhed during transport. The custody seals
shall, also be placed on each container so that they cannot be opened without
breaking the seal. All openings will be taped shut to prevent potential leakage
during transport.

Shipment information will be. recorded for shipment of samples at the end of the
shift, day, or collection period on the Field Activity Daily Log, and on the sample
collection logs.

£4 Sample Labeling
Sample labels must contain sufficient information to uniquely identify the sample in the absence

of other documentation. Labels will include at a minimu.rn

Protect name and numnbe.r

Unique sample number
Sample location
Sampling date and time
Signature or initials of the indsvuiuais collecting the sample
Preservation method employed.

The sample labels ft'igure 55 will he. diiectiv at':fi>.d to the sample container and will be

preprinted or completed using, indelible ink, The sample identification and information will be

logged in the sample collection logbook..
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£5 Transfer of Custody and Shipment
Transfer cr1 custody and. shipping prcwed.ures in.cluthi

An, Analysis Request and Chain, of CustodyRecord will he initiated in the field for
each sample. A copy of this record will accompany each sample.

If the laboratory sample custodian judges sample custody to be invalid (e.g.,
samples arrive damaged or custody seats have been nroken), a Nonconformance
Report form will he initiated. The. analytica.l and data management task leader and
the project manager will he advised immediately and the samples will not he
anal zed unless the project manager so authorizes. The QA coordinator will also
he notified, The project rnai ager will make a. decision as to the fate of the
sample(s) in question. The sample(s) will either he processed "as is" with custody
failure noted along with the analytical data, or rejected with sampling rescheduled
if necessary. The analytical and data management task leader, the proiect manager,
and Q.A coordinator will sign off the N onconfonnance. Report, noting the reason for
disposition,

Each time responsibility for custody of the sample changes, the new custodian will
sign the record and note the date. If shipment is via Federal Express (or equivalent
courier service) and its agent will not he reguired to sign the record., the IT employ
ee shipping the samples will note. on the form "Provided to Federal Express on
date'. The person Ieceiving must sign as having received the package.

The custody of individual sample containers will he documented by recording each
container's identification on arm aprmropriate Anal vsis Request and Chain of Custody
Record.

The analyses to he performed for each sample will he recorded on the Analysis
Request and Chain of Custody Record form.

Upon sample destruction or disposal., the. custodian responsible for the disposal will
complete the. Anal sis Request and Chain of Custc y Record, file a copy. and send
a copy to the pmo3ect manager or to his designawd representative for record keeping.

5$ Laboratory Receipt and Entry of Samples
Upon receipt at the laboratory. a sample is removed from the shipping container and the sample

identification is compared to he information contained on the sample, bottles to the cliainof

custody documents. If discrepancies exist, appropriate notes (signed and dated) are made on the

chaimo&custodv document and the shippina and receiving supervisor is notified,

The following items are checked upon receipt of samples with the chain—oUcustody document;

fl/NE
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The seals and tapes on the sample containers and the cooler are unbroken and
uncut..

The sample containers in the cooler are intact and inside temperature is recorded.

The. identificaticmn on the sample bottles coiresponds to the entries on the
accompanying forms.

That the nutnber of sample containers received (i.e., bottles) is equal to the number
of samp,ie.s listed on the ehaimofcustody or accompanying forms.

Identification numbers are stamped on. labels and securely wrapped about each sample. If

samples are to be shipped from one iabora.orv to another. proper ehainoficustcdy and

packaging procedure.s will be. maintained.

5.7 Preanalysis Storage
Personnel from the appropriate. analytical laboratory group receive and log in the samples.

These personnel have the responsibility of picking up samples that are specific to ti eir group

from shipping and rereiving. The samples are then placed into temporary storage until analysis.

Samples are stored as prescribed in. the analytical laboratory 'specific QAM. Methods of storage

are intended generally to

Retard biological action.
Retard hydrolysis of chemical coniponmls and complexes.
Reduce volatility of constituents..
Reduce adsorption effects.

Preservation methods, are generally limited to phI control, chemical addition, refrigerafion. and

freezing. Preanaiysis sample storage procedures am described specifically in the analytical

iaboracoy•specnc QAM.

£8 Pastanaiycis Storage
Anticipation of reanalysis prescr3bes proper environmental contrcd. If reanalysis is not

anticipated. environmental conditions are not cibserved., and the samples are stored at room

temperature. Postanalysis enironrnental conu:oi of samples is specifically addressed in the
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analytical laboratory- specific QAM. Disposal of samples will he in accordance with federal and

state regulations.

Depending upon regulators and client requirements, samples remaining after testing is
completed may be disposed of at the option of the project manager. in general, samples shall

not be kept longer than 6 rncinths. Transferal to the client or owner may be arranged, as

appropriate.

Samples collected in the field will be transported to the laboratory or field testing site as

expeditiously as practical When a 4cC requirement for preserving the sample is indicated, the

samples will be pacxe.d in ice. or chemical refrigerant to keep them cool during collection and

transportation. tYurrng transit, it •not always possiule to rigorously control the temperature of

the samples. As a general ntle, storage at low temperature is the best way to preserve most

sarnpk'.s. It is' impossible to set acceptance temperature limits for the cooler temperature because

of the complexity of the issue:., \Vhen, in the judgment of the laboratory, the temperature of the

samples upon receipt may have affected the stability of the. analytes of interest, the problem will

be documented in laboratory records and discussed witn ASCII. T...he resolution of the problem

will also be documented..

Once the samples reach the laboratory. they will he checked against information on the COG

form for anomahe.s. The condition. temperature, and appropriate preservation of samples will be

checked and documented on the COG form. The checking, of the p14 of samples using PH paper

is an acceptable procedure. The cecurrence of ant' anomalies in the received sampie.s and their

resolution will he documented in laboratory records, All sample infonnation will then be

entered. into a. tracking system and unique analytical sample identifiers mviii be assigned. A copy

of this information will be rcvewed by the laboratory for accuracy. Sample holding. time

tracking begins with the receipt of samples and entry of the sample information into the tracking

system and continues until the results are reported. Holding times for methods required routinely

for APPlE work are specified in Table. 5'•• I. Sampks not preserved or analyzed in

accordance with these requirements will he resampled and analyzed within the specitled

holding times, As an alternative, AFCEE. will be contacted. in writing to obtain a variance.

Subcontracted analyses will be documented with a COG form. Procedures ensuring internal

COG will also be maintained. Specific. instructions conc.ernrng the analysjs specified for each

KNJp"pROigcrsiucp:ka,isoAeAtr7.a:'p4i
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sampie will be commun;cated. to the analysts. Analytical batches will be created, and laboratory

QC samples will be inuoduced into each hatch.

While in the laboratory, samples will he stored in limitedaccess, temperaturecontrolled areas.

Refrigerators and. coolers will be momtoied liar temperature. Acceptance criteria for the

temperatures of the refrigerators and coolers is 4C 2T. Freezers will also be monitored for

temperature each working day Acceptance criteria will he available and in use to assess the

adequacy of freezer temperatures. All of the cold storage areas will be monitored by

thermometers that have been calibrated with a NiSTtraeeabie thennoineter. As indicated by the

findings of the calibration, correction factors will be applied to each thermometer. Records that

include acceptance criteria w iU be maintained. Samples for volatile organics. determination will

be stored separately from other samples, standards. and sample extracts. Soil and water for

volatile determinations will also be stored separately. Samples will be stored after analysis until

disposed of in accordance wuh anplcabie local, state. and federal regulations. Disposal records

will be maintained.

SOPs describing sample control and custody are documented and reviewed during the audits.
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6O Field Analytical Screening Methods and Physical Tests

The analytical screening and physical testing methods contained in this section are shown in

Table di. Thrs sec.ion includes brief descriptions l. the methods and QC required for field

procedures commonly used to conduct remedial work efforts. The methods and QC procedures

were taken from Test Methods the Evaluating Solid Waste, Physical/Chemical Methods (EPA

SW846, Third Edition, and its first ur1datcj, Methods The ChetnrcaJ Analysis qfWaxer and Waste

(EPA 1979). ASTM Annual hook ofS±andards O9). Army Corps of Engineers Engineering

Manual .Novemher i 970). and from manufacturers literature. These apply only when required

by Work Plan and Field Sampln.g Plan.

Tabe 6-i
Screening Analytical Methods

NAS Fort Worth
Project No. 766725

11

II

Method Perarneteracaa rr
FãSd Methods
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petroeum hydrocarbons
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Standard Memod 4500 Dduoved oxygen
Standard Method 4500 Suffida

Landtech GA 90 Methane ftho)
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6.1 Field Analytical Screening Method Descriptions

6.1.1 EPA Method 120.1 Conductance
Sample conductance wsli be measured on site using EPA method 1201. Standard conductivity

meters are used, and the electrode is rinsed with sample before conductance is measured;

temperature is also reported. The meters are standardized daily using KCI solutions of known

conductance.

6.. 1.2 EPA Method 8W9040 (Water)
Field p.11 measurements will he perthrmed for water satnçdes using method SW9040, All

measurements will he determined electrometricaily using either a glass electrode in. combination

with a reference potential, or a comhinati' n electrode. pH meters are standardized daily

pre.ferahiy immediately prior to sample measurement) wIth a minimum of two buffers that

hrac&et the es peeted pH of the samples.

6.1.3 EPA Method 170.1 Temperature
Water temperature wiLl he measured in the. field using FPA method 170.1. A standard mercury

thermo;.ieter will he rinsed twice with sample before. the. temperature is recorded. The

temperature of a wate.r sample can also he measured using an alternative temperaturesensing

tle.vìce (i.e.. thermocciupleL
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$14 EPA Method 180.1 TuthIdily
Turbidity will, be determined on site using EPA method 180.1. This method is based on a

comparison of the ligh.t scattered by the sample under defined conditions with the light intensity

scattered by a standard reIbrence suspension. The higher the intensity, the higher the turbidity.

Turbidity measurements are made in a nepheionietcr and are reported in terms of Nil]. The

working range for the method 15 from (—40 NIT). Higher levels of turbidity can hemeasured by
dilutin the sample with turbidityfree deionized water.

6. iS Real-Time Portable Organic Vapor Analyzers
Two types of portable analyzers will he use.d to perform real 1ime nonspecific analyses of

hydrocarbon vapors. The instruments include an PET) (1 Foxhoro Century OVA) and a P11)

ii MN uth Systems mNu®] trace gas analyzer I organic vapor monitor. One or more of these

instruments may be used at a specific site, depending on the contaminant species of interest.

When used together, the instruments provide comnle.mentary information because they are

sensitive to different types of hydrocarbon vaj.>ors.

The portable analyzers will be used as a screening tool to help determine the optimum locations

for the collection of samples. Field data recorded on the CCX forms give the laboratory analysts

an indication of the approximate concentration of contaminants and aid in calculating dilution

factors before analysis. Additionally, the real$ime instruments are used to aid in selecting the

proper level of personal protective equrprnent and monitoring air emissions during sampling
activities, The comparabi itv of results obtained from the Pit) and FIT) instruments can be

considered only to be within the; variability of this tyne of screening instrument. Comparability is

greatest when the nsuruments are ealibrate.d with. the. same standards and operated. within similar

concentration ranges.

The Fit) uses the principle of hydrogen flame. ionization to detect and measure total hydrocarbon

vapors. 'ftc Fl]) has a dynamic operating range from. I to 10 'ppn\. or 100,000 ppm.., depending

on the instrument, and provides a nonspecific response to total hdrocarbons. If concentrations

exceed the range. of the instrument, a dilution rnobe will be attached to the PU) to allow elevated

vapor corcentration.s to be measured. [he instnrmerit is highly sensitive to compounds such as

methane. benzen.e, and acetone, but is less sensitive to alcohols and halogenated compounds.
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During operation, a sample is drawn into the probe and transmitted to the detection chamber by

an internal pumping system. inside the chamber, the.:ampie is exposed to a hydrogen flame that

ionizes the organic vapors. As the organic vapors 'burn, the ions producedare collected on an

electrode in the chamber, and a current proportional to the hydrocarbon concentration is

generated. This current is measured and displayed on the meter.

The P110 uses a photoionization detector to cetect and measure total hydrocarbon vapors. The

instrument has an operattng range of 0 to 2000 ppm. During operation, a gas sample is drawn

into the probe and past an ultraviolet light source (lO.(Fe'V lamp) by an internal pumping system.

Contanilnants in the sample are ionized, producing an instrument response if their ionization

poteitual n nn to or c s ar the ion n energs suppl cci. t', tie hi 0 eV iarnn I he radiauon

produces a free electron for eac.h molecule of ionized con.tarninanu, which generates a current

directly proportional to the number of ions produced This current is measured and displayed on

the meter. The P.110 measures the win! value. ibm all species present with ionization potentials of

I 0,0-eV or less.

&tO Environmental Surveillance Procedure SEP 307w5 Oxidatiomfleduction
Potential

The. Eh or a solution is defined as the electro•motive force. developed by a noble metal electrode

immersed in the. water san pie in reference to a standard hydrogen electrode. In this procedure

the [di of a sohtion is measured as a n:iillivolt signal produced when a noble metal electrode

(generally platinum) and a reference electrode., silvermilver chloride, or other of constant

potential) arc placed in the. sample. 'the electrodes are calibrated using standard redox solutions

prior to 'usc.

6,. 1.7 StandardMethods for Examination of Water and Wastewater- Method 3500
Ferrous Iron

Two methods of colohmetric iron analysis are presentedin the following procedure. The I ,l0

henanthroline method is the most welhknown test for ferrous and total iron. The I, I0

phenanthroline reagent gives an orange color with ferrous iron and is free from common

interferences. The indicator is combined with a reducing agent for total iron analysis in a single

powder lormn'uiation called hero Yen5" Iron Reagent. The. amount of flerric iron present can be

determined a.s the dliffere.nce between the amount of ferrous iron and the results of a total iron

test, The F'erro '/cr Iron Reagent converts all iron present in the sample to the ferrous state,

including precipitated or suspended iron such as rust, whereby it reacts with the I ,lth
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phenanthroline to give the orange color necessary for the determination. This rest has been

approved by the EPA her NPDES reporting purposes based on comparability studies if the

sample is first digestedd Testing, done fo.r norireporting purposes generally does not require

sample digestion.

6 12 Standard Methods for Exam/nation of Water and Waste water Method 4500
- Carbon Dioxide

The analysis for carbon dioxide. IS similar to that for acidity. A. water sample is titrated to a

phenoinhthaiein and with sodiirns hydroxide standard solution. Strong mineral acids are assumed

to he absent or their effect negh ible, Care must be taken during the analysis to minirrdze the

loss of carbon dhoxidc from the water sample as a result of aeration when collecting and swirling

the sample.

6.1,9 Standard Methods for Examination of Water and Wastewater Method 4500
Dissolved Oxygen

The most conmion method and electrode instruments for deter-mninatioi of dissolved oxygen in

water are dependent upon the rate of diffusion of molecular oxygen across a membrane and upon

electroche.micai reactions. Under steady-state conditions, the current or potential can he

correlated with dissolved oxygen concentration.

6. 110 Standard Method 4500 Sulfide
Sulfide is a xnsonous by-produc.t of the anaerobic drcomnnsitirsn of organic matter and

conunonly is fcn"i.in sewage and industrial wastewaters. Sulfide can he present as the free

s& hd ton iS i ni <n ,s ol ccl ; sgcn si hid I ,S hIS , The toxicat\ ol h orose i sulfide is

equivalent to that of hydrogen cyanide hu.t its offensive odor is detectable long before toxic levels

are reached..

The sulfide test is based on the ability or hyciroge.n. sulfide. and acid-soluble metallic sulfides to

convert N,N-dimethyl-p-phenylended.ian:ine oxalate directly to methylene blue. The intensity of

the methylene blue color deveioped 15 dtrectly proportionar to the amount of sulfide present in

the original sample.

6 1,11 Grain Size ASTM D-422
Grain size analysis determines the quantitative determination of the distribution of particle sizes

in soils. The distribution of particle sizes larger than 75 micron is determined by sieving, while
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the distribution of pardce sizes smaller than 75 micron is determined by a sedimentation

process. using a hydrometer to secure the necessary data.

6. 1 12 Moisture Content ASTM D2216
Moisture content analysis determines the amount of water content by mass of a soil sample or

other type matrix. The water content of a materai is defined by this standard as the ratio,

expressed as a percentage of the mass of 'por&' or 'free" water in a given mass of material to the

mass of the solid material.

6.1.13 OrganIc Content ASTM Da2974
Organic content analysis determines the moisture content, ash content, and organic matter in

organic clays and peats. Moisture is determined by dryma a peat or organic soil in an oven at

I O5C. Ash content is expressed percentage of the mass of the ovendded sample after the

soil sample has been placed in a muffle furnace. Organic matter is determined by subtracting

percent ash content from one hundred.

6.1.14 Permeability ASTM D6O84
Permeability analysis is a laboratory measurement of the hydraulic conductivity (coefficient of

permeability) of watersaturated porous materials with a flexible wall permeameter. The test

applie.s to onedimen.sional lantina flow of water within porous materials such as soil and rock.

6J15 Specific Gravity ASTM 0854

Specific. graviuv is the ratio of the mass of a volume of solid soil particles at a stated temperature

to the mass in air of the sante volume of gas--free distilled water at a stated temperature. Specific

gravity is determined by using a prcnome.ter and a balance. Results are determined based upon

by gravimnetric measurement.

6.1.16 EM4 I lfF2-4906, Appendix II Unit Weight Density
Unit weight density of a soil is derived by taking the weight and volume of an undisturbed

sample. Density determination is used. to define the density of the in situ field, soil conditions.

6,L17 EM41104906, Appendix!! Porosity
Porosity is the ratio of the aserenate volume of interstices, in a rock or soil to its volume.

Porosity is expressed as a percentage and determined by calculating the difference in the weight
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in the volume of the dry specimen from the volume of the wet specimens and dividing by the

volume of the wet specimen.

6.1.18 Methane Oxygen, and carbon Dioxide by Landtec 04-90
The GA9{) is a compact field instrument that can be configured, to analyze the methane (CH4).

carbon dioxide and oxygen tO,; levels in landfill gas. The GA9O can he used by landfill

techncians in montoring rnrgranon probes, acO ye and passive gas extraction systems and

measuring landfill gar: at flares or ether approved control. systems. The GA9O uses computer

technology with omscreen menus to provide a simplified user interface for accurate data analysis

and recording while ell.mninating, the need to carry many separate. field instruments. The GA-9O

gas analyzer is designed for all passive landfill gas monitoring apphance.

62 Oaiibration and DC Procedures for Field and Physical Test Methods
A summary of calibration and C procedures for field and physical test methods is given in

Table & 2. All field screenin data will he flagged with an S data qualifier to show that the

reported data are field. level data.. The other data qualifiers that will he used with field data are

also shown in Table 6-•2.

Table 6-2 also presents the calibration and QC procedures for each method. These requirements

as well as' the corrective actions and data flagging criteria are included. In this table, the first two

columns designate the method nuniher and the class of analytes that may be determined by the

method. The third cohrmn lists the method-required calibration, and QC elements. The fourth

column designates the minimum frequency for performing each. calibration and QC element. The

fifth column desagnates the acceptance criteria for each calibration and QC element. The sixth

column designates the mandatory corrective action in the event that a calibration or QC element

does not meet the acceptance criteria. The last column designates the data flagging, criteria that

must he applied in the event that the method—required calibration and QC acceptance criteria are

not met. Table 6—3 r:ummarizes the geotechnical calibration requirements and includes

g,eotechriical equipment calibration checks, interval acceptance criteria, and applicable methods.
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7O Analytical Preparation Methods and Procedures

Section 7.1 contains brief dcscriptions of preparation methods. Section 7.2 contains subsections

br each anai tical procedure. Each subsection contatns the following information;

A brief method description
A table of PQLs
A table of QC acceptance criteria
A table. of calib ation procedures. QO procedures. and data validation guidelines

This information was obtained from the Ten Methods for Evaluating Solid Whste,

PhyslcaiiCkernical Methods t,U.S, EPA SW845, Thtrd Edition, and its first update.); Handbook

for the Installation Restoration Pro grain (IRE) Remedial Investigations and Feasibility Studies

(RL/FS) Handbook, September' 1993;. EPA Contract La horororv Program National Functional

Guidelines for lnoreanic Data Review, US. EPA. Office of Solid. Waste. and Emergency

Response. Washington, D.C . Publication 9240. IM$.01, EPA 5401R.94-0l 3, PB9A.'963502,

February 1994; and EPA Contract i/st orator v Program .Natronaz tuncnonal Guidelines fro'

Organic Data Review, EPA. Office of Solid V aste. and Emergency Response, Washington, D.C.

Publication 9240.105. EF -5401R94•012. PB9T96350 1, February 1994. Definitions of terms

are tr,iven in Section 40. and. data validation zuidehne.s are presented in Section 8.0.

7.1 Preparation Methods
Extraction, digestion, and cleanup rneth:ads for liquid and solid matrices are briefly described in

this section.

11,1 Method SWI3I I Toxicity Characteristic Leaching Procedure
Method SW 1 311 is used to prepare samples for determination of the concentration of organic

(semivolatile and volatile) and inorgantc constituenis that are leachable from waste. or other

material.

cic: is accornplishec. by preparing a 'FULl> blank at a rate of one blank for every 21) extractions

conducted in the extraction vessel . Additional extract is prepared so that one MS is performed for

each analytical batch. These A measures are in accordance with the requirements of Section 8.0

of EPA method SW 1 311.

s�.!yPrPRCaoc'ts\Aaci:t:c.AFfireaRr.Faartil? '
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7< 12 MethodSW3005 Acid Digestion of Aqueous Samples
'[<his method is an acid digestion procedure used to prepare water samples for metals analysis.

The digested samples are analyzed for total recoverable and dissolved metals determination by

either FLAA or CIFAA. or ICPES.

For anal ests of total recoverable metals. the entire sample is acidified at collection time with

nitric, acid. At the time of analysis the sample is heated with acid and reduced, without bciling, to

a specific volume. The digestate is then filtered and diluted, to provide the desired concentration

for analysis.

For analysis of dissolved, metals, immediately upon collection the samples are filtered through a

045 mm filter arid acidified with nitric acid. For analysis,, the sample is heated with acid and

reduced in volume.. 'l'he digestate. is again filtered (if necessary) and diluted to volume.

7.1,3 Method SW3OIO Acid Digestion for Metals
Method SW30 10 prepares waste samples for total metals determination by FLAA and ICPES.

The sampies are vigorously digested with nitric acid and then. diluted with hydrochloric acid.

7.1<4 Method SWJO2O Acid Digestion for Melals
Method SW 3020 prepares v:tc. samples for total metals determination by (3FAA spectroscopy.

The samples arc vigorously digested with nitric acid and then diluted.

7.14 Method SW3050 Acid Digestion for Solids., Sediments, and Sludges for
Metals Determinations

Method SW3050 is applicable to the pAefaratiort of sediment, sludge, and soil samples for metals

analysis by FLAA or GFAA or ICPES..

.A I g (wet we;dut) sample, is treated artd digested in nitric acid and hydrogen peroxide. The

digestate. is then. refiuxed with nitric or hydrochloric acid, depending on the type of analysis to he

performed. When using HO as the final refluxing acid, do not boil because antimony is volatile

and easily lost. A setsarate aliquot of the sample is dried for a total solids andior percent moisture

detennination.
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Sonic sludge samples can contain diverse matrix tes. which may present speci.tic analytical

problems. Spiked samples and any relevant standard reidrence material are processed to aid in

deteririning whether method SW3O$0 is applicable to a given waste.

7. Lb Method 8W3060 Alkaline Digestion
This method is a basic digestion used to soluhilize die total concentration of hexavalent

chromium in solid sampies..

Method SW3060 is taken from SW•846, Third Edition, and is used only as a guideline for the

extraction of hexa?alent chromium in a solid matrix. The digestion approach may vary according

to the matrix, and sarn.Ie conditions may i:ignitieantly influence the recovery of hexavalent

chromium.

A specific weight of i.ample is extracted with a hot solution of 3 percent sodium

carbona.tei2 percent sodium hydroxide. The digestion solution is then heated to near boiling with

constant mixing for 30 to 45 n.iinutes, cooled, and filtered and diluted with deionized distilled

water at a specified volume.

7 17 8W3500 Series Methods Organic Extraction andSample Praration
The SW3500 series methods are used to quantitatively extract nonvolatile and SVC)Cs from,

various sample matrices Prior to analysis. a sample of a known volume or weight is solvent

extracted, dried with anhydrous sodium sulfate, and concentrated i.n a Kudernal)anish apparatus.

7.1,8 Method 5W35W Separator>' Funnel Extraction
Method SW3S 10 is designed. to quantitatively extract nonvolatile and SVOCs from liquid

samples using standard separatory funnel techniques. The sample and the extracting solvent must

he immiscible in order to yield recovery of target compounds. Subsequent cleanup and detection

methods are described in the organic analytical method that is used to analyze the extract.

Samples are adjusted to a specified extraction p11 and extracted with the appropriate solvent for

the analytical methcxi. Methylene chloride should be employed when a solvent is not specified.

Samples are cx tracteC: three dines, and the combined extracts aie dried with anhydrous sodium

sulfate and concentrated in a Kuderna4)anish apparatus.
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7. IS Method SW3520 -, OcatinuousLiquith'LiqWd Extraction
Method 5W3520 is designed to quantitatively extract nonpurgeabie organic compounds from.

liquid sannies usina a conttnuous extractton apr3amatus. The method minimtzes emulsion

formation and thus tmproves recovers of target compounds. The sample and extracting solvent

must be immiscible in order to yield recovers of target compounds. Subsec.juent cleanup methods

and detection are described in the analytical methods.

The method is. designed for extraction solvents with greater density than the sample, although

continuous extraction devices are availr{bie him extraction solvents that are less dense than the

samp.te. Th.e analyst must demonstrate the. effectiveness of any such automatic exu:action device

before emaloying it in sample extraction.

Each sample is placed into a continuous extraction apparatus adjusted to the specified extraction

pH and extracted with the appropriate solvent. Me.diyiene chloride should be employed when a

solvent is not specified. The extraction ph and solvent to he used are listed in the quantification

method.. Samples are extracted. for 18 hours; the extract is collected, dried with anhvdrous

soaim sulfate, and concentrated. with a Kudernad)anish apparams. in some cases, th.e sample

nH is adjusted after the first extraction, and continuous extraction is carried out for an additional

iS hours to recover another class of compounds.

7.1.10 Method SW3540 Soxhiet Extraction
Method SW3540 isa procedure fo.r extracting nonvolatile and SVOCs from soiids such as soils

and sludges. The Soxhlet extraction process ensures intimate contact of the sample matrix with

the extraction solvent. Extraction is accomplished by mixin the. solid sample with anhydrous

sodium sulfate, placing, it in an extraction thimble or between two plugs of glass wool, and

extracting it for 16 to 24 hours with an approoriate solvent in the Soxhlet extractor. Methyiene

chloride should be employed when a solvent is not specified. The. extract is dried and

concentrated and then treate.d using a cleanup method, or analyzed directly by the appropriate

measurement technique.

grpF3.c'ry:tep<.s.3$;/,p ?nr.s.96::err
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7111 Method SW355fJ SanitatIon Extraction
Method .SW3550 is a procedure for extraction nonvolatile and SVOCs from sotids suchas soils

and sludges. The sontcauon process ensures intimate contact 01 the sample matrix with the

extraction solvent.

A weighed sampk of the solid waste. is ground and mixed with the extraction medIa, then

dispersed into the solvent using sonroation. The extract is then dried with anhydrous sodium

sulfate. and concentrated with a Kudernad)anish apparatus. The resulting solution may then be

cleaned up or analyzed directly using the appropriate technique. Methylene chloride is typically

used as. the aolvent, although other solvents may he usod for specific analytical applications.

7.1,12 Method SW3650 AcidBase Partition cleanup
The method 5W3650 cleanup procedure is employed to remove interferences that prevent direct

chromatographic measurement and is based on the differential solubility between th.e compounds

of interest and the interfhring specks. The method allows for a choice of solvents lo optimize

extraction of specific species.

An aikjuot o.f the sample is mixed in a separators funnel with solvent and distilled water, and the

pH is adjusted to between ii>, and 13 with sodium hydroxide. After extraction, the aqueous phase

is collected. The solvent phase is extracted twice more with distilled water, and the aqueous

extracts are combined. The analyte of interest will reside tn e.ith.er the solvent or aqu.eotis phase.

If it is in the aqueous phase, that phase is then solvent extracted at pH 2., and the extract is

concentrated in a Kuderna' Danish apparatus using a. threebali Snyder column. If the solvent

phase contains the anaiye of interest, only the concentration step is required.

7.1.13 Method 5W5030 Purge and Trap Method
Method SW5030 describes sample preparation and extraction for the analysis of VOCs. The

method is applicable to nearly all types of samples, including aqueous sludges, caustic liquors.

acid liquors, waste solvents, oils wastes. water. tars, fibrous wastes, polymeric emulsions, filter

cakes, spent carbons, spent catalysts, soils, and sediments, The success of this method depends

on the level of interferences in the sampie resuh.s mas vat's due to the large variability and

complexity of matrices of solid waste samples.

Sri
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A direct purge and trap can be pertorrned fin low concentration solid samples. If higher

concentrations are exçecred. a portion of the solid sample is dispersed inrnethanoi to dissolve the

volatile organic constituents. A portion of the PEG, tetraglyme, or methanol solution is combined

with water in a purging chamber. An hart gas is then bubbled through the solution hi ambient

temperature to transfer the yolatile components to the vapor phase. The vapor is swept through a

sorhent column where the volatile comtionents are trapped. After purging is completed. the

sorheit colurnnis heated and backflushed withinert gas to desorb the components onto a CC

cohimn, For SWSO2O and S\ 8030, drying of the trap for four minutes under helium flow is

required. For methods SW8t)i0, 8W8020, and 8W8030, the CC column is heated to elute the

components that are detected b an appropriate detc.ctcr.

7.2 Analytical Procedures
The analytical procedures presented in this section are outlined in Table 7- I.

A brief description and three tables for each method are included in Appendix C. The. first table

presents the PQI.s for each analyte in the method. The i>QLs are presented for both soil and water

matrices. The second table presents the acceptance criteria for the accuracy of spiked analyte and

surrogate recoveries. This table also presents the acceptance criteria for the precision of matrix>

field, and laboratory duplicate recoveries, T he third table presents the calibration and QC

procedures for each method. Corrective actions and. data flagging criteria are also included in this

table. ln the third table, the first two columns desrgn.a.te the. method number and the class of

analytes that may be determined by the method. The third column lists the niethothrequired

calibration and QC elements. The fourth c.olurnrt designates the minimuirt frequency for

performing each calibration and QC element, The fifth column designates the acceptance criteria

for each caibration and. QC element. The sixth column designates the mandatory corrective

action in the event that a calibration or QC element does not meet the acceptance criteria. The

last column designates the data flagging criteria that will Pc applied in the event that the method

required calibration and QC acceptance criteria are not met.

p FtINE
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aS Data Reduction, Validation, and Repo fling _________

8.1 Data Reduction and ValidatIon
Data coitected during the liekl activities will be validated by checking the procedures used and

comparing the data to j.>revious measurements. The project chemist will be responsible for

checking field QC samples to venfy that field measurements and sampling protocolhave been

observed arid adhered to. These cheeks will include:

Use of standard. operating procedures
Calibration method and frequency
OC bottle lot number
Date/time sampled
Temperature
Sampling location coordinate.s
Preservauon

Samplers
Laboratory
Analysis R.ec:uest and Chain of Custody Record number
Date shipped
Airbill number.

Analytical data reduction, validation., and reporting within the klborator prtor to release of the

data report to IT will be performed as follows and as described in the analytical laboratory QAM.

Analytical data are generated by the gas chromatography (CC or highperformance liquid

chromatography HP1...C computep ion chrornatograph, and associated laboratory instrumerr-

tation, Outputs include identifications of compounds, concentrations, retention times, and

conmarsons to standards.

Outputs are rn graphic form t.c.iiromatogramns) andfor bar graph. (spectra), and printed tabular

form in the standard fbrmnats specified for each analysis. If incomplete or incorrect outputs are

receis'ed. corrective actions are. taken according to procedures established for each type of

analysis, consistent with manufacturer reconunendations,

In the data review process, the data am compared, to informatton such as the sample hisi.ory,

sample preparatton, and QC sarrtpie data to evaluate the validity of the results. Corrective action

is. minimized throurh the devel.omnnent and. implementation of routine internal system controls.

:, .. F ONE
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Analysts are provided with specific crte.ria that must be met lbs each procedure, operation, or

measurement system.

Laboratory data verij.ication includes dated and signed entries by analysts and group leaders on

the worksheets and iog.hooks used for samples, the use of sample tracking and numbering

systems to track th.e profress. of samples through the laboratory, and the use of QC crIteria to

reject or accept specific data

Steps and checks used to validate precision and accuracy of the. measured parameters and to

support the representativeness, comparability. and completeness include:

Description of th.e calibration performed

Description of routine instrument checks (background noise levels, drift, hnearity
etc.)

Documentation of the traceability of instrument standards. samples, and data

Documentation of analytical methodology and quality control methodology

Description of the controls taken to determine and minimize interference
contaminants in analytical methods use of reference blanks and check standards
for method accuracy and preeision

MS recoveries. percent RPDs between the MS and the MSD and surrogate
recoveries

Description of routine marntenance pertorined

Documentaton of sample preservation and transport when shipped elsewhere.

Laboratory validation responsibilities are as follow

Analyst. Responsible for the actual analyses performed. If several types of
analyses are performed.. there will be more than one analyst, The data are
organized and placed in.to the. job envelope.

Analyst or Group Leader. Responsible. for reviewing data, calculations, and
the results for 20 percent of all jobs. If an analyst performs this function, it is
always a second, independent analyst from the analyst performing, the analyses.

F /NE
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This person is responsi.ble. for initialing and datingeach page reviewed. Records
are to he kept in loabooks to track iobs reviewed.

Analyst or Group Leader. Responsible fOr verifying that the results as
o pod hw' bst a.ureJrs tsp rI Tb ci tJ net entying the po reg rt the samt
chemist who perfOrmed the analses. In a jOb where more than one chemist has
performed the analyses, the chemist working with the "main" group is responsible
for signing the report.

Group Leader. Responsible. br reviewtng 100 percent of all reports to verify
that the infonnation, format, data.. completeness and typing are correct. Revised
reports, duplicate analyses, and secondary group resuhs are to be checked for
comparable results as welL urinals of this person are to be placed at the bottom
left corne.r of each report This person is responsible for organizing the job
envelope(s) for final review by the. laboratory manager, operations manager, or
technical director.

LaboratoryQA/QO Qoordinator. Responsible for reviewing at least S
percent of all job envelopes. The laboratory QAJC coordinator verifies that all
steps documented are accomplished as stated, and will take corrective action and
proceed further with an investigation fi the protocol is not adhered to.

Laboratory Technical Director/Project Manager. Ultimately responsihie
for the issued reort. Final approval for release of the report is given and the
report is then signed. The technical director has the authority to designate
specified personnel to r anage. this responsibility.

8.2 Data Reports
The format and content of a. data report from the laboratory are dependent on project needs such

as clien.t or contract requirements, government agency reporting formats, and whether explanat

ory text is required. However., the. foflowing items are. a.pplicaNe to data inputs:

A case narrative discussing the analyl.icai problems encountered, if any, and the
impact such problems had on data usability is nclud.ed to summarize the data
rerxsrteo, If data were rejected hy the. laboratory or qualified to indicate a
significant compromise of precision, accuracy, or representativeness, then these
dUe should. be specifically addressed or a description o.r reference list describing
the procedures and instrumentation use.d is also included. in addition, the samples
associated with the deliverable should. be lisi.ed. A cross index table of laboratory
sample. identifications and clientessir'ned sanmle identifications should also be
included.

Analysis Request/Chain of Cuslody forms

Fl/NE
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Tabulated results. including final dilution volume of sample extracts, sample size.
wet-•todry ratios fbr solid samples, and concentrations of compounds of interest
(reported in units. identified to two significant figures unless otnerwise justifIe&.
1 hce r do> suou d lx. r Led :cr o,c nap and J\ remri swntd In the
laboratory manager or desIgnee.

Tabulated instrument detection limits and limits of detection achieved for the

samples

Orginai data quantification report for each sample

Method blanks associated with each sample. quantifying all compounds of interest
identified in these blanks

Recovery assessments and replicate sample sunamaries. Laboratories should report
all surrogate spike recovery data for each sample, and a statement of the range of
recoveries should be included in repons using these data.

Results for all other QC checks and calibration control checks conducted by the

laboratory

All data qualification cocks assigned by the laboratory, their descriçtion, and
explanations for all departures from the analytical protocols

Raw data. front the analyses, asapp.txwnate.

The final data presentation shall he checked in accordance with data verification requirements

and approved by the laboratory technical director/project manager. The project manager is

responsible for including, this validated data as applicable in each technical report..

82 Data Management
Field activities are the sccurees of most collected data, which will be produced in the sample

coordinator and. supervised by the field supervisor. Tables 8 I through S7

represent the sample progiam established for sampling at the C'.arsweli Base Gas Station site.

Field data forms will be completed for data entry into an electronic database. The sample

coordinator is responsible for collecting all required field data on the appropriate forms, entering

data from the field forms into the database system., transferring the files to the main 0111cc, and

submitting all forms to the project data coordinator. The data coordinator is responsible for

verification of data entry from the field, forms into tile database systemn making copies of all

forms, and storing the originals in the proiect files. Once the. data have been verified, the.y will

F tt'E
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Tabe 6-5

Fieki Samplkig Test and Method Table
Sass Gas Staflon Field Sampling Plan

WAS Fort Worth
Project No, 765725

. . ..

Wastewater. 2500

Sulfide Standard Methoda to the Exarninahon of Water and
Wastawater, 4500

:: ti: : d. .? ,/:N
..

Dissolved Oxygen Standani Methoda kr the Examinalion of Water and
Wattewater, 4500

Redox Potenhal Mann Marietta Energy Systems, Inc. Environmental
Surveiflance Procedures, ESP 3O75

PH SW 9040

Total Volahles El 0

Oonductivty 5120,1

Temperature 5170,1

Turbidityza E1S0,1

FtIaE



Table 843

Nav;31 Air Staron Eor Wo:•th QAPP

My 99b
Paefl o2&

Geotechnical Test and Method Tabe
Base Gas Station PSId Sampling Plan

WAS Fort Worth
Project No. 765725

II, Specthc C;ravfty 461MD854

:.
:1

Eflfl::::::i:T::.:. :::: : : : : : I1: I: III: : : :

" .

%tWe ht Je 21 App. U



TaWe &'7

Nzya{ AirStatim Fort Worth QAFF

Idy icr %$4
Pare 22of2t

Botechdca Laboratory and Add AnSyss Tabe
Base Gas Staten Add Samphng P'an
arsweU Add WAS Fort Worth Texas

Project No 765725Z2z
Test Method

Laboratory

Amrnonium EPA 3602

Phosohate EPA 355$

TKN EPA 351 4

Moisture Content ASIM D2216

pH Eo) 3W8045

R&d

'Oxygen (Bin) Landtech GA 90

Carbon dioxide {Bo' Landteth GA 90
1
II

KttO;ike3rCISfJ&Frr/cPJB3 ?;C'$t vT$&O>c: p;;'
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be reponed arid downloaded in the requested format. Each fielddata form contains

information that will be used to populate the renuired data flies within the IRPIMS. Fieki

data collection. thins are included in Appendix B. if has prepared specific IRPEMs field

eoileetjon forms to ensure compliance with IRPIMS requirements.

Upon receipt. the data coordinator will record receipt of the documentsand diskettes. make. a

copy of the diskettes, and deliver the diskette copres to the database administrator for

uploading into the IRPIMS database. The data coordinator will also make copies the data

packages recerved for verification against the I.RPIIMS database. All originals, including

diskettes, will be stored in the r.roiect files.

Once the database adminIstrator has imported the data fromthe diskettes, reports will be

generated to verify a complete relationship between data manually entered and data

electronically uploaded. After the verification is complete. the IRPIM.S required files can be

generated.

8.3.1 Sample kientificatión
The. data coordinator is responsible for preass': gning all field sample numbers.. '[he sample

numbering system to be utihred rn the field will be rn accordance with preassigned

sequential aiphanumerrc characters. These characters. such as X1234, will be. assigned prior

to field. eflbrts and will correspon.d to a unique sample from a sample location. QC samples.

he reported and downloaded in the requested format. Each field data form contains

information that will he used to populate the required data flies within th.e IRPIMS. Field

data collection forms are included in Appendix B. IT has prepared specific iRPIMs field

coilecton forms to ensure compliance wttt IRPIMS requirements.

Upon receipt,, the data coorOi rrai.or will recoru receipt of the documents and diskettes, make a

copy of the diskettes, and deliver the diskette copies to the database administrator for

uploadtng into the IRPIMS database. The data coordinator will also make copies the data

nack.ages received for verification against the IRPIMS database. All originals, including

diskettes, will be stored in the project tiles.

Once the database administrator has imported the data from the diskettes, reports will be

generated to verify a complete reiation.shio between data manually entered and data

electronically uploaded. After the verification is complete, the IRPIMS required files can be

KN!?!rRC)31..cvSA!:C:EiicJJt.rtCAr. t ;t'r
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generated. for instance, will he indistinguishable from original field samples by just the

sample number. However., other parameters are also assigned to a sample to distinguishthe

media, location, site, and QC type if applicable). All of these values will he preassigned to

the projected samples prior 1.0 initiation of field efforts. 'Ills additional information will be

captured on the sample collection logs, hut not completely on the sample labels or on the

AR/COC forms. This process provides for a complete unbiased analysis of project sampks

by the lahoratory. The one exception to this procedure will be the MS and MS'l) samples,

which will be designated on the ARICOC Record in the sample description/type column

oniy, not as a. nailer.

£4 Deliverables

£4.1 Hard Copy Deliverables
The laboratory will provide the raw instrument data analytical results in a format based on

the EPA format. These data packages will represent 'stand alone" deliverables, which

include instrument data, parameterspechc QC documentation, calibration, and calibration

check. peiforrnance information, Data validation deliverables will also include copies of the

signed AR/CCC forms, along with validation narratives from the person(s) performing the

data-- 'al.i

The deliverables shall be presented to the proect chemist. The forms shall be used when

reporting any dani and in submitting the final data package before its inclusion in an

appendix or surnrnar tahie.s of a report

£42 Electronic Deliverables
Electronic data. transfers (ED' ii frryrn the laboratory to the analytical data coordinator will

follow a. specific format to allow for [REIMS deiiverahks to .AFCEE. This format is

specified in Appendix II

File forn-iats and associated information for the iRPlitciS deliverable are defined in the

current version of the IRE/MS Dora Loading Handbook. All data submissions will be

consistent with. and irciusise of, all project actrvitics required by the Statement of Work and

the current version of the handbook to Support the inszalkrrion Restoration Pro gram.



Navd Ait &athyxi Fort Worth QAPP
R'etsion:
mAy k' ot

85 Data Validation
Data validaQon will be nerforinerl at lOt) wrcent on all sample results. The data validation

staff of chemists is trained to perform data validafion procedures outlined in the EPA

Contract Laboratory .Prozra,n National .Fuictional Guidelines for Organic Data Review

February 1993, EPA 54WR9$./Oi 2) and the Contract Laboratory Program National

Guidelines for inoreanic Data Review (February 1.994. EPA-54OiR94iO 13). Validation of

the EPA methods will follow the f&mctìonal guidelines as closely as posible. Validation will

involve data flagging, blank evaluation, evaluation of duplicates, and statistical evauation of

data. Table SS includes a list ot commonly used organic and inorganic data qualifiers which

may be used by the data validators and the isbutstomv to flag the data.
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Tabe 84

Laboratory QuaUfler and Definifion Tab'e for Organic and norgafflc An&ysIs
NAS Fort Worth

Project No. 765725

POL The sample result s reported at tue concentrahon detected as an

<t -€t nr eyt

ft

detection hnüt tIOL). The sample result s repoed as not detected at the
IOL.

contract required detech.on mrt (GAOL) stated in the GLP protocol. The
sample result is renorted at the concentration detected as an estimated
value.

sample and meet OG criteha,
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9.0 Systems and Performance Audits, Performance

Technical systems and performance audits wil he performed as independent assessments of

sample collection and analysis piocedures. Audit results will be user! to evaluate the ability or an

anal tical contractri! to (I) poduce data that .fuifil.t the objectives established for the program.

(2) comply with the C)C criteria, and (3) identify any areas requiring corrective action. The

systems audit is a qualitative review of the overall sampling or measurement system. while the

performance audit is a quantitative assessment of a measurement system. Full data validation is

also a quantitative check of the analytical process, where all documentation and calculations are

evaluated and verified; data. validation 15 discussed in Section 8,0.

9.1 ProjectAudits
Audits by various state and federal agencies are conirnonly conducted for the laboratories that

will anal ze project samples. Audit reports from these agencies will be reviewed by project staff

to determine, whether data produced by the analytical contractor 'fulfill the objectives of the

program.

Audits will he conducted as the scheduled activtics dictate. After project and sampling plan

schedules are developed, the audit schedule may be revised. The QA coordinator is responsible

for scheduling and performnin.g audits, Within 20 working days of completion of an audit, the QA

coordinator and/or his representative will prepare and submit an Audit Report. The report will he

addressed to the IT project manager. program manager. and copies will he sent to the

organization or group audrted.

Within 30 working days after receipt of the Audit Report, the IT project manager will prepare

ann submit to the A coordInator a. reply to the audit. This reply will include, at a minimum, a

plan for implementing the corrective action to be taken on nonconrormances indtcated in the

Audit Report, the date by which such corrective. action will he completed, and. actions taken to

prevent reoccurrence.. if the corrective action has been completed. supporting documentation

should he attached to the reply. The QA coordtnator will ascertain. (by reaudit or other means)

whether appropriate and timely corrective action has been taken. Reaudits will he conducted and

reported in the. same manner as the original audit.
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Record.s of audits. will be maintained in the project files. Audit tileswill include, as a minimum,

the Audit Report, the repis' to audit, and any supporting documents .11 is the responsibility of the

project manager to conform to the established procedures, particularly as to timely replies to

audit reports and implementation of such corrective action as may he indicated.

For each field screening contractor and each analytical contractor, list the agencies that may

perform audits, inc nchng the anticipated frequencses 01 audits. Discuss the information expected

to he obtained from each type of assessment and the criteria fOr success. Discuss the procedures

for responding to audit findings.

Audit findings will be transmitted to the projec.t stati and the AFCEE. The report will also

include discussion of recommended, corrective actions or procedural changes, as indicated by the

audit results, The audit results and discussion will be. incorporated into the QA report for each

saniphnc effort.

9L1 Technic1 Systems Audit
A technical systems audit is an oresite, qualttative review of the sampling or analytical system to

ensure that the activity is being perforn d in compliance wtth the QAPP, WF. and .FSP

specifications. Samplin and field procedures w ill he audited at the beginning of the field work.

\. lee; rsto'v m < ai t V4 r,e p rf nnt to l C bE t pri vious audit reports indwate that
corrective, actions are outstanding, a recent audit has not been conducted, or quality concerns

have arisen based upon the use of that laboratory for otherprojects. The laboratory systems audit

results will he used to review laboratory operation and ensure that the technical procedures and

documentation are in place and operating to provide data that fulfill the project objectives and

that outstandine, corrective, actions have been addressed..

Critical items for a laboratory or field, systems audit include:

Sanipie custody proceduces
Calibration procedures aid documentation
Completeness of data forms, notebooks, and other reporting requirements
Data. review and validation roc.edures
Data stor'aae, filinc, and recoid keeping procedures
QC procedures, tolerances. and documentation

KN+:',4C',3kC,:s"AECb):,&..pa?.2v'aR'j O\7-5.xE43'2A p.s i !NE
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Operating conditions of facilities and equipment
Documentation of trainIng ar:d iiiriiiitenance activities
Systems and operations overview.

Critical items• fbi a sax inr. st stems audit include:

c:xiiihraticm rocedures and documentation for field equipment

Dcanrnw.ritatkn in field lognooks and samphng data sheets

Organization and minimization of notential contamination sources while
in the field

Proper saniole collection. storage, and transportation procedures

Compliance with established. COO and transfer procedures.

After each audit. a dehrrefing session will be held fbi all participants to discuss the preliminary

audit results. The auditor will then complete the audit evaluation and submit an audit report

inch ding observations of strengtht. deficiencies, and recommendations for improvements.

Comnphanee with the specifications presented in this QAP? wF be noted: noncompliance or

deviations will be addressed in writing by the laboratory or field manager to the audit agency,

with corrective actions listed and a. time. frame. for implementation established, F'oliowup audits

will he perfbnned prior to completion of the rcdect to ensure that corrective actions have been

taken.

a12 Project-Specific Pedormance Audits
Performance audits quantitatively assess the data i:rcluced by a measurement system. A

performance audit involves submitting projectspecific Ph samples for analysis for each

analytical method used in the p'ojcct. The proectspeczuc Pb samples are selected 1.0 reflect the

exwcted range of concentrations fbr the sampling program. The performance audit answers

questions about whether the measurement system is operating within control limits and whether

the data produced meet the anal neal QA s pecrfications.

The project•specific PE samples are made to look as simriar to field samples as possible and are

submttted as part of a field sample shipment so that the laboratory is unable. to distinguish

between them. This approach. ensures unbiased sample analysis and reporting by the laboratory.

xi FUNE
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Critical items for review of FE insults are:

Correct id.entiiicadon and cuamutauen of the FE sample analytes, within
nrotect specifications

Accurate. and complete reporting of the results

Measurement system operation withjn established control limits Ibm
precision and accuracy.

'the concentrations. reporied for the FE samples will he con pared. to the known or expected

concentrations spiked. The percent recovery will he calculated and the results assessed according

to the accuracy criteria for the LCS presented in Appendix C. if the accuracy criteria are not met,

the cause of the discrepancy will he investigated and a second. FE sample will be submitted. The

project staff, AECEE, and agencies will be notified of the situation at the earliest possible time

and will be kept up to date regarding corrective actions and subsequent FE sample results.

Nb FE samples are currently required during the investigation since previous investigations have
established the constituents and range of expected concentrations. These wtli be used to gauge

laboratory pertomance.

9.1.2 Internal Audits
Internal audits or system audits will be pecforrned on a schedule that allows complete assessment

of the operation on at least an seiniartnua.l basis. Internal audits may be systems audits,

performance audits, or foliowup audits to verify that corrective actions have been taken in

response to findings from other audits. A system audit includes a careful evaluation of Field and

Laboratory c:uaiity control procedures.

Frequency of AudIts. Audits will he conducted as the scheduled activities dictate. After

project and sampling plan schedules are deveiooe;d. the audit schedule may he revised. The QA

coordinator is; responsible for scheduling and performng audits. Within 20 working days of

completion of an audit, the QA coordinator and/or hts representative will prepare and submit an

Audit Report. The report will be addressed to the ii project manager, program manager, and

copies will he sent to the organization or group audited.
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Within 30 working days after receipt of the Audit Report, the IT proiect manager will prepare
and submit to the QA coordinator a reply to the audit. This reply will include, at a minimum, a

plan for implementing the cor.ective action to he taken on nonconlorrnances indicatedin the

Audit Report. the date by which such corrective actton. will, be coirmieted, andactions taken to

prevent reoccurrence. If the corrective action has been completed. supporting documentation

should he attached to the reply. The QA coordinator will ascertain (by reaudit or other meansl

whether appropriate and timely corrective action has been taken. Reaudits will be conducted arid

reported in the same manner as the orig,tnal audit.

Records of audits will, be maintained in the. project fiks. Audit files will include, as a rruri mum,

the Audit Report, the reply to audit, and any suppc>rting documents. his the responsihtiity of the

Project rrnanager to conform, to the established procedures. particularly as to timely replies to

audit reports and implementation of such corrective action as may b.c indicated.

For each field screening contractor and each anal'vucai contractor, describe the internal audit

procedures, including the anticipated frequencies. Include any checklists or other audit aids used

by the organization. identily the pe s who will pemtorrn the audits, including any authority
to stop work if significant, conditions are dtscovered. Explain the unsatisfactory conditions tinder

which the auditors are authorized to act. Discuss the procedures for responding to audit findings

if the findings potentially affect the. data quality or usability for the project.

92 Other Performance Evaluation Sample Programs
All laboratories participate in the. EPA FE programs water supply and water

studies) or equivalent programs for state certifications. Satisfactory performance in these

nonprojectspecific FE program.: also demonstrate proficiency in methods used to analyze

.AFCEE samnçies. Tim laboratory responds to unacceptable FE results with documented corrective

acttons to demonstrate. resolution of the proole'ms.

9,3 CertifIcations and Training
CertificatIons and records of training will be made available upon request by each analytical

laboratory or field screening subcontractor. Usually these will be maintained in the procurement

files with prequalilication documents.



Naval Air Station Rat Worth QAPP
Revsion I
.Iaiy 19%
Fa€te 6 of 6

-,

'training will he provided to all project personnel to etwure compliance with the health and safety

plan and technical conpetence in performing die work. effort. Documentation of this training will

he maintained in the recovds of the contracted organizations.

aN':t.COE.CtSVc3EFcAFa3\caR9 r7t•f ?



.7 / I 7/(// L/



Nrva Al! Stat)on Fct Wotth QAPP
ReviNfta: I

.tu!y 1996

Page I o12 ' '
iao Preventive Maintenance

A preventive maintenance program is in place Io promote the timely and effective completion of

a. measurement effort. The prevendve maintenance Program 15 designed to minimize the

downtime of crucial sampling andior anaiytjeai equipment due to unexpected component failure.

In implementing this prcgram, efforts are focused in three primary areas:

Establishment of maintenance resoo.nsrhilities

Establishtnent of maintenance: schedules for major anti/or critical instmumentaton
and apparatus

Establishment of an adequate inventory of critical spare parts and equipment.

ia I Maintenance Responsibilities
Maintenance responsibilities for equipment and instruments are assumed by the respective

facility managers. The managers then estahhsh maintenance procedures and schedules for each

major eouipinent item. This responsibility may be delegated to laboratory personnel, although the

managers retam responsibility for ensuring adherence to the. prescribed protocols.

IO2 Maintenance Schedules
The effectiveness of any maintenance program depends to a large extent on adherence to specific

maintenance schedules. for each major equipmen.t item. Other maintenance activities are

conducted as needed, Manufhcturers recommendatmns provide the primary basis for the

established maintenance schedules, and manufacturers' service cc:nUacts provide primary

maintenance for mnany rnaior mstrumnents (eg.. (IC/mass spectromnetry instniments, AA

spectrometers, and analytical balances).

ias Spare Parts
Along with a. schedule ibm maintenance activities, an adequate. inveruomy of spare parts is required

to minimize equipment downtime. The inventors includes those parts (and supplies) that are

subiect to frequent fail are, have. hmttcd useful lifetimnes. or cannot be obtained in a timely

manner should failure occur.

fl/NE
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Field sampling task. leaders and. the respective laboratory managers are responsible for

maintaining an adequate inventory of spare pans. In addition to spare parts and supply

nventonies, the contractor will mamtatn an inhouse sourc.e of backup equipment and

instmrnenta.tion.

1O4 Maintenance Records
Maintenance and repaIr of major field and. laboratot equipment will be recorded in field or

laboratory loghooks These records will document the serial numbers of the equipment, the

person performing the. mainlenance or repairs. the date. of the repair, the procedures used during

the repatr, and proof of suc.cesstui re.patr prior to the use of theequipment
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1160 Corrective Action/Nonconformances Procedures

Requirements and procedures for documentin the need for corrective actions are described in

this section.

11.1 corrective Action/Nonconformance Report
Problems that require correcttve action in the laboratory are. documented by the use of a

corrective action report. The QA. coordinator or any other laboratory member can initiate the

corrective action request in the event that QC results exceed acceptability limits, or upon

identification of some other laboratory problem. Corrective actions can include reanalysis of the

sample or samples affected, resaru.pling and anrdysi.s, or a change in procedures, depending•upon
the severity of the problem.,

Nonc.onfornting equipment,, items, activiries. conditions and. unusual incidents that could affect

compliance with proiect requirements will be idevtified, controlled. and reported in a timely

manner. A nonconformance. is defined as a malfunction, failure, deficiency, or deviation that

renders the quality of an item unacceptable or indeterminate, The originator (an IT employee)

Of a. Nonconformance Reoort (Figure Ii- .1! will describe the finding on the form provided for

this purpose and notify the Irrojact manager and. QA coordinator. Each nonconformance will be

reviewed and a disposition given for the item, activity, or condtton. The disposition of a

nonconformance will be documented and approved by the IT organization responsibte for the

issuance of the nonconformance. The QA coordinator will concur with the disposition of the

nonconformance.

in the laboirtory, the laboratory proiect manager is responsible. for assessment of QC sample

information, if data fall outsrde accepted limits, the laboratory project manager will immediately

notify the laboratory manager and the responsible group leadcr. if the situation is not corrected

and an outofcon.troi condaion occurs or is expected to occur, the laboratory project Irianager

wii notif V the anal tmcal and data management team leader and the IT project manager. The

laboratory mrmanager, laboratory Protect mananer, and the group leaders are responsible for

tdentifytng the source of the nonconformance and initiating corrective action. Completion of

corrective ac.tion should he evidenced by data return ing to prescribed acceptable limits. Evidence

should be provided to the IT pr:oje.ct manager to close out the nonconformance.

eN;; o3e,cls.r<:Fui:n2:,eR:.:n4.9s(32i p.,
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The. modification, repair, rework, or replacement of nonconforming equipment. items, or

activitie.s utilized either in the field or in the laboratory will require the reverificaton of

acceptability. The project manager and QA coordinator will concur on whether these actions

require jmmediate wthin 72 hours) corrective action be completed and verified before site work

continues. Since. nonconformances usually occur in the field, the corrective action willnormafly
be completed by the PAC or someone designated by the [AC'.

The equipment. item, or activity that has the deficiency may be temporarily stopped while the.

nonconformance is heng investigated. if, in the orinion of the project manager and the QA

coordinator, the nonconformance does not significantly affect the technical quality or use of the

work, the work may continue pending rescdution of the nonconformance. The basis for such

decisions will be documented on the Nonconformance Report and submitted to th.e QA

coordinator for review and approval. The documentation will include tile statement that the

decision was made prior to continuing with the work. The records of nonconformance and their

dsposiuons will be kept in the proieet file.s.

in addition, the project manager will notify AECEE of significant nonconfornances that could

impact cost or schedule, or results of the work, and will indicate the corrective action taken or

planned.. At a minimum, all variances and nonconformances will be included and/or discussed in

the RI report.

112 Corrective Action System
A system fomissuing, tracking. and docurientmng compietion of formal Recommendations for

Corrective Action tRCA) exists for addressing significant and systematic problems. Rec-

omnrnendatons fbi corrective actions are issued only by a member of the QA group, or a designee

in a specific QA role. Each RCA addresses a. specific problem or ueficency, usually identified

during QA audits of laboratory or pro,ject operations.. An RCA requires a written, response from

the party to whom the RCA was issued. A summary of unresolved RCAs is included itt the

monthly QA report to management. '[he re ,ort lists all RCAs that have been issued. the manager

responsible. for the work area, and: the current status of each RCA An RCA requires verification

by the QA group that the corrective action has been hnplemnented before the RCA is considered

to be resolved.. in the eyent that there is no responi:.e to an RCA within 30 das, orif the proposed

corrective action is disputed, the recommendation and/or conflict is pursued to successively

higher management levels until the issue is resolved.

Fl/NE
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The analytical laboratory and field screening subcontractor will maintain a corrective action

system that is consistent with. the above.
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IZO Quality Assurance Reports to Management

On a periodic basis the QA coordinator will prepare a summary report of the statusof the project,

of QA/QC problems, corrective actions taken, and unresolved RCA.s with recommended

solutions for mana ernerit. The report will also include results from all PE samples, audit

findings, arid periodic data quality assessments. This renoir will be available for review by

auditors upon request.

Periodic Assessment of Measurement Data Accuracy, Precision, and
Completeness. Audits may be performed to review and evaluate the adequacy of laboratory

perfhrniance, which includes data accuracy, precision. and completeness, and to ascertain if the

QAPP is being completely and uniformly irripiernented. Section 4.0 specifies the statistical

mzthoe of ase' r p qu il s I x ro nato a QAiQC Loordnator is responsthle icr

assigning personnel for such audits and may pert out an audit to coincide with appropriate

activities on the project schedule and sampling piar:..s. Additional audits may be initiated for one

or more of the following masons:

s\nen significant changes are made in the QAPP

When it is necessary to verify that corrective action has been taken on a no.ncon—
iortnari.ce report in a previous audit

When mequested by the project rnnnagei or by the AFCEE.

The objectives o.f perfcsnriance and systems a•:dit.s:. are to verrfy that the QA program developed

for this project is. being i:mplerrnnted according to the specified requirements, to assess the

effectiveness of the lanoratory QA program, to identify nonconformances, and to Verity that

identified deficiencies are. corrected. Upon discovery of any significant deviation from the QA

program, the project manager, program manager, arid QA coordinator shall be informed of the

nature, extent, and correctiic action taken to remedy the deviation.

KNa'pecEiicls',Aicrr:s:Are.i:CAei2.c47sse v.i P170.
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Results of the Audits

Project Audits, Results ofproject audits performed by the QA coordinator or his/herdesignee
will be reported to the project manager and program manager. Corrective action responses to

audit findings and audit closure reports will also he. seal. to these persons. Project audits will be

performed as scheduled activities dictate.

Laboratory Performance AudIts. The laboratory review activities of the laboratory Q.A/QC

coordinator will be summarized in a monthly surveillance report. A copy of the laboratory

nonconformance logs for the month will be attached. The. monthly report will emphasize

ongoing or recurring protherns. Copies of the monthly surveillance report and the

nonconformance log will be sent by the laboratory j.>roect manager to the IT prpiect manager for

distribution to the program maragcr and the QA. coordinator.

Laboratory SystemAudits. Results of any laboratory system audits performed for this

prpieet will he sent to the project manager. program manager. and. QA coordinator. Corrective

action responses to audit faldirigs and audit closure. cenorts will also be sent to these persons.

Nonconformance Reports

Project Nonconformance Reports. Projectnonconformances (other than those reported by

laboratory nersonnel will be reported on the loon shown in Figure 11—1 by the person who

identifies or observes the nonconformance. Copies will be sent to the project manager. program

manager. and QA coordinator. Copies of coirective action reports for nonconformances will also

he pro'dde.d to these persons.

Laboratory Nonconformance Reports. Lahoraiory noncoriforrnances that impact the project will

he reported in a nonconformance niernorandurn by the laboratory staff member who identifies or

observes the nonconformance. Copies wrll be sent to the project manager, program manager, and

QA coordinator, Copies of the closed" nonconformance memos showing that corrective action

has been satisfactorily completed will also be sent to these persons.

For each field screening and analytical contractor, identify the frequency of the. periodic data

quality assessments, the peisorinel responsitle. for preparation and review of the monthly QA

reports. arid the distribution list for the reports.
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New Locafion Log
CarsweH Fe3d, WAS Fort Worth, Texas

PROJECt 765725
AiR FORCE 1NSTALLATON ID: CRSWL

WElD: ____

LOCATON ID: ___________

LOCATION CLASSIfiCATION: (Circle one) 6W-borehole SLsurface location
TP test pit NA - not applicable

Geohydroktçjic flow Ctasaificatkrn iJ Upgradient DCowngradient CCrossgradient
Srwithin site boundaries Bbackground

LOCATION PROXIMITY: lnstde Site Boundary OOutslde Site Boundary

ELEVATION: ____________

NORTH COORDINATE:

EAST COORDINATE: __________

ESTABLISHING COMPANY: FTC

DRILLING COMPANY:___________

CONSTRUCTION METHOD: Dtdriven tube HAMand aupered SC scoop NA-not applicable

EXCAVATING COMPANY: __________

DATE ESTABLISHED: DDLD.DLEJD (Date Shed)

DEPTH: .. QO(XXjKX rn Feet)

BORING HOLE DIAMETER: ØQQQ( n Inches)

DESCRIPTION: .... . . .

. ;:.
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Soil Sam.p(e Collection Log
WEtd WAS Fort Worth Texas

PROJEC 765725
AR FORCE ftISTALLAIION V: CRSWL

SiTE ID:

LOCATION UD: ____ SAMPLE #: _________

LOG DATE: / LOG TIME: _____________ tHHMM)

SEGI?4NING DEPTh: — ENDING DEPTH: LOG CODE: i33 LOCATION CLASS: EL CR E3L TP RH TE

MATRIX: SO SQ SAMPUNG METHOD: ES T 0 HA
Enter smpo numbets f.x QA/QC smpbta sociatod to this ssrnplt

Matnx Spike (ME): Matrix Spike Dup (SD):

R&d Dup(FDl: Oiçin& N:

Matai& Riank (MEL Trip ELnk (TEL

Equipmrnt Elank (ER): Antenl Blank At3l:

COMMENTS: ____ ____________ ________

SAMPLERIS!: _____ PREPARED 5?: _________ _________

,c a a-a a Rot Data MaoaETment OSy a a c a a a-a a a- a a a a a a a a

SAMPIS CC TYPE: ____ LOT CONTROL 5; ____
CMin-et- Custody: Ship Dats: _____. Lped in by; Data:

QAad by; r<i i

RBtS'on S.C



y INTERNATIONAL KNOXViLLE DhTh. ACQ1J&1TON AND MANACESaNT tMA1TM'T

TECHNOLOGY 8AaI995
CORPORATION

Water Sample Collection Log
Cnweh F*eld NAG Foci Wvth Texas

PROJECT: 785725
NP FORCE ft1STAUATION ID: CROWL

SrrE D;

LOCAIION D; SAMPLE 4;

LOG DATE; / LOG lIME; {HHMM}

EGNNNG DEPTH; Q ENDING DEPTH; J LOG CODE; LOCATION CLASS; NA

MATRLX; WO WI-I SAMPUNG METHOD: NA

Enter eample numbers for OA/OC a .ples associatad to ths sample;

Math>; Spike iMS); Msth.x Spike Dup iSDI;

F&CI Dup(FD}; Original Ni;

Material Blank IMBI: T?ip Blank (151;

Equipment Blank (551: Ambient Blank lABI;

COMMENTS;

SAMPLEF{lSi: PREPARED BY;

__ .: ... . Fe Data Man Gement Only = = : = =

SAMPLE (DC TYPE; LOT CONTROL #;

Date;

CheckS by Date: — Lopped ir by; Date:

OAed by: Date; ty Date;

C5.F1LES\CAR$WELL\IRP1MBfl,GSC
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Appenthx C
Quality Assurance Specifications for Analytical Methods

Method 9W8020—Aromatic Volatile Orgenlos
Aromatic volatile organics in water and soil samples are analyzed using method S W8020. This

method ialso known as the STEX method since the compounds of interest include henzene.

toluene, ethyl henrene, and vylene) is a purge and trap 0(2 method.An inert gas is bubbled

through a water matrix to transfer the volatile aromatic hydrocarbons from the liquid to the vapor

phase. The aromatica are removed from the inert gas bypassing, the gas through a sorbent trap,

which 15 then haekflushed onto a CC column with a PU) to separate and quantify the compounds

of interest. Soil samples are auaiyze.d via extraction with methanol and diluted a minimum of

1:50 in reagent water. Reporting limits (PQLs; ibm method SWSO2O are presented in Table C'.l.

The calibration. QC. corrective, action, and data flagging requirements are given in Tables &2

and (23.

TSeCi

POLs for t.ethod SW8020
WAS Fort Worth

Project No. Th5725

Snfl
Pr:! 1:!'LtrMu:ud A!'Hdyu 0<31. unt 001. Und

Voatdee
SWSG3OJSWBO2O (W, 5)

0ho' rze
1 2-OCB
I ,2DCB
I ,44)CB
Ethy benanne
fukiene
OOL

2 0

4.0
3.0
2.0
2.0
26

J9/L

i4j/L
iig/L
pg/L

0'I["
g/t

0002
0.004
0.004
0.003
0,002
0.002
£002

mg/kg
mu/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgkg

Pc'arcTs/p.rcancAraxvcAnA PCI C'C:;:31, fl/NE



Tab C-2

OC Acceptance Crftera for Method SWSO2O
NAS Fort Worth

Project No 765725

Pr&an Acctwacy
Water SoU'....h

;.
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Method 9W83 10 Polynuclear Aromatic Hydrocarbons S
Method 5W8310 is used to determine the. concentratIon of ppb levels of selected polynuciear

aromatic hydrocarbons (PAM) in groundwater and soils by HPLC. Aqueou. san.piesare

prepared using Method SW35 lOB, solid samples are. provided by Method SW3SSOA. Samples

axe analyzed by direct infection. Detection is by ultraviolet and fluorescent detectors. PQLs are

listed in Table C--4. The calibration, QC. Corrective action, and data flagging requireaents are

given in Tahk. CS.

Tabe C-4

POLs for Method SWS3IO
WAS Fort Worth

Project No,. 76572S

Water '7 Soil

E Unft J
PoynueearAromabc Hydrocarbons Acenaphthone I ie,o j pg/L }

1.2 mg/kg
5W35108/S WB3i 0 (W)

.

SW3550A/8W831 S) ,.

.

- t t..-.........-.—-..-r....--.-...---...-...t•'..J,i• --- -.:kg
C.-



--r-j. •---.)iTaSe CS
OC Acceptance Crfteda for Method 3W831 U

Water Water Soil Soil

________ .i2!2 ____________ ___________
SW-8310 1-Mr2nyinapmhalene 25-150 30 25-160 50

2-Methy9iapr3th&eno 25-150 30 25-160 1 s5
Acenaphthaer:e 49125 c 30 39-135 ' 50
Acenaphthene 43130 c: 30 33-140 SO

Anthracne 54-125 <30 44135 sSO
Benzoiaanthracene 39135 <30 29-145 s50
Benzo(a)pyrn' 52-126 S30 42-135 5O
Benzo(r31}uoranthene 31-137 -c30 25-147 <50
Benzo(gft)pen1ene 53-125 30 43-135 50
Banzo(k)fluotanthene 60-129 <30 50-139 c 50
Chrvene 59-134 <30 49-144 <50
Dthenzo(a,h)anthracene 51-125 <30 41-135 <50
Ekioranthene 42-125 -c 30 32-135 <50
Fhiorene 53-125 -c 30 43135 c 50
ncJeno(t23-o4)pyrene 55-125 30 45-135 sSO
Napnthaene 43-125 33-135 sS0
Phenanthrene 52-129 c 30 42-1 39 <50
Pyrene 55-12% 30 45-135 sSO

Surrogates
Terphenyi-014 25-157 22-167

:ttttt

irCiMCU-3i\C33C.R p C6
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Method SW7421 GraphIte Furnace Atomic Absorption ('Lead . 9SFiiO
CIFAA is used to measure low concentrations of metals in water and soil samples. The samples

are extracted. using method SW3005 or SW3050, as appropriate. Discrete aliquots of sample

extract. are deposited in a graphite tube furnace in p.1.. amounts, The graphite tube is heated

resistively by an electrical current. The sample solutron. is dried and charred to remove, sample

matrix components: and then atomize.d at temperature sufficient to vaporize the lead. Matrix

modtulcaton is used to eliminate interference effects and ma.y ako enhance the vaporization

efficiency and allow lower detection limits. This method usually has a linear analysis. range at th.e

ppb or subpph level. The elements and corresponding PQLs for this method are listed in Table C'

6. The calibration. QC. eorrectjve action, and data flagging requirements are given in Tables C7

and CS.

Table C7

POLe for Method 8W7421
NM Fort Worth

Project No. 765725

HaramS/Method(j4e
3W302013W7421 (W) Lead
83050/574213)==== t=

Water Soil

0.PQL005 mg/L 0.5 mg/kg=====

ClC
F! /NE



OC Acceptance Crftera for Method 3W7421
NAS Fort Worth

Project No. 765725

thO&__ç . 3e?I: P

Tabe C4 Z 915i

1!

Water'
n. rn

Water
EL. Dfl\ Scd Soil

tot oom II
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CshemicalAnalysia of Waterand Wastewater Method 41&1 Total Petroleum
Hydrocarbons
Total petroleum hydrocarbonsare analyzed. usina Chemical Analysis of %Vater and Wastewater by

method 418.1. Thismethod is used for the measurement of fluorocarbon-il3 extractable

petroleum hydrocarbons from surface and saline waters, industrial and domestic wastes by

infrared spectrophotonietric analysis, Loss of about half of any gasoline present duringthe

extraction manipulations can he expected because. this method is only applicable to the

measurement of light fuels. The sample is acidified to a low pH (<2) and serially extracted with

fluorocarbon - ii 3 in a separatory funnel. Interferences arc removed with silica gel adsorhant.

Infrared analysis of the extract is performed by direct comparison with standards.

TABLE 040

POLS for Total Petroleum Hydrocarbons by Chemical Analysis of Water and
Wastewater, tthd 41t1

aanflrMetod
Vt 1r

rocarton'4.1

1J iLunttzll



TABLE C-if

Calibration and Target Mceptance CrteS for Totat Petro'eum Hydrocarbons by Method 4181

Ii Ps-m**r1Methttj 4 Frequant4 Ontena Corre©ttve Achen if

poki c&txaion) %RSD -.c2;3% or
corr&aton 2. Make hstwment
co&fident of ?O995 aduMrnents

tandarj each 124xni sNh) 4 from cathra- 2 Recalibrate and
j lion rean&yze

raibsequent

.1. anaiyaes

cPQL) 44

lINE
is



EPA Method 3532 Nitrogen5 Nitrateanitrlte
;: 931G9

Nitrogen is analyzed by EPA method 353,2. The method pertains to determination of nitrile

singly or nitrite and ninate combined.. A filtered sample is passed through a column containing

granulated copuer—cadmium. The build—up of suspended matter in reduction column restricts

flow, low results may he Ibund on samples with high. concentrations of iron, copper or other

metals, and samples with large concentrations of oil and grease will coat the surface of the

cadmium. The instrumentation for analysis of nitrogen is a Technicon Auto Analyzer with 15 or

51) millimeter tubular flow.

Tabe 0-12

POLS for EPA Nftrate Anaysis by Method 3532

- - —

Water

POL Untz
—

-

0.050 rng/L

- '
Tabe C-13

Calibrallon and Target Acceptance Criteria for thtrate by Method 353.2

check
standard

and subsequent
anayses

1. Recheck
2. Recalibrate

t f-. f.
Recommended

Target
Acceptance

Recc-verv

Laboratory
Correcttve

1 ,-e

MSMSD 5% of aroiyses 70 —130 %

Roe-overt
s30%RPD

Raq data

Fi&d Dup. 10% of acaryses 30% APE)



Chemical Analysis of Water and Wastewaler. Method 375.4 Sulfate
Chemical Analysis atwater and Wastewater by method 375.4 is used to test drinking, surface

waters domestic and industrial waste samples for nitrogen eonteit. Nitrate ion is convened to a

barium sulfate suspension under controtled conditions. The resulting turbidity is determined by a

nephelometer, filter photometer or spectrophotorneter ann compared to a Curie prepared from

standard sulfate solutions.. Method. 3754 ts suitable for all concentration ranges of sulfate;

however, ii. order to obtain reliable readinas, the use of sample aliquot containing not more than

40 mg of SO/I thouid he prepared.

Tabfrt 0-14

POLS for EPA Stiltate Anaysis by Method 3754

C-20

U

ii

F 1N€

Water

P0k Unts

Tab'e 0-15

Calibration and Target Acceptance Criteria for Stilt ate by Method 3754

Target Laboratory

-'rV' e Recommended Acceptance Correcflve

check Recovery and subsequent
standard analyses

Recovery,
30% RPD



Method R5KS0P475 - Methane
Method RSKSOPl75 is applicable to the preparation uf watersamples for analysis of the

he.adspace to quantity part -per million levels of d.ssolved gases in water samples. Although this

method is specific for rietermuung methane, cthcnt ethane, and nitrous oxide, it has also he-en

used to determine vinyl chiodde, nitrogen, oxygen and. carbon dioxide.

Table C—IS

PQLS for RSKSOP175

:xccc,t.:::Z

KEne/ASKSOP15t
POL T-kc'.-'

10

J
Uffits-•"

I
Methane detec-tton t&nh is 1 ppm in the headapace vapor the water sampte.

Table CI7

CSthraflon and Target Acceptatwe Criteña for Methane by RSKSOP-1 75

C-21
P3/NE



•,

EPA Method 160.1 Total Dissolved Solids
Drinking, surface, saline water and waste-water samples can he tested for residue, .uiiterabk total

dissolved solids by EPA method i 60. 1 A well mixed sample ts filtered thrrntgh a standard glass

fiber filter. The filtrate is evaporated and. dried to a constant weight at 180°C. The increase in

dish weight repres:ents the total dissolved, solids or the filtrate from the residue that was non-

filterable. Highly mineralized waters with considerable calcium, magnesium, chloride, and/or

sulfate content rnas' be hvzroscopic and wrli require drying, desiccation and rapid

weighing. Samples with high cnn.centrations of hicarbonates require prolonged drying.

Table C-'lS

Calibration and Target Acceptance Criteria I or TOE by EPA method I 6O1

iUNE



Qfln.,:
chemicalAnalysis of Water and Waste water. Method 310.1 Alkalinity
Drinking, surface, saline water, domestic and industrial wastes can he tested for alkalinity

hcrimetriealiv. The method is performed dv using an unaltered scunne that is titrated to an

e.iectrometrically determined end point, of a pIE 4.5. A pH meter or electricafly operated. titrator

that uses a glass electrode that can he read to dM5 pH units is used to read the pH . Alkalinity
determination is based. upon normality of the sample wrth sodiu.m carbonate solution andthe

amount of the sample used for analysis

Tabkt C—19

POL. for AikaUrfity by Chemica AnSysis of Water and Wastewater
Method 310.1 Alkailnity

TthETTTrEnayI
POL j Unils.,m:nfl

Akahrutyi31ft1 AkaUnfty 1.0 mg'L

Table C20

Calibration and Target Acceptance Criteria for Alkalinfty by Method 31001

Fi frE

ParameterfMethod

U

00 Check
Recommended

Frequency

Laboratory
Correcthte

Action

2, Recalibrate
........

Target
Acceptance

Ct1tera



C'hamica/ Analysis for Phosphorus. Method 365.1 Color/metric, Automated,
Ascorbic Acid
Phosphorus of' soil sampks can he determined by EPA Method 365J. Sample preparation may

vary depending on the {ype matrix of the sample. The methods are based on reactions that are

specific for the orthophosphate ion. Thus, depending on the prescribed pretreatment of the

sample, the various forms of phosphorus mar he determmned. Except for indepth and detailed

studies. the most commonly measured. forms are phosphorus and dissolved phosphorus, and

orthophosphate and dissolved urthophosphate. Hydrulyzahie phosphorus is normally found only
ifl sewage1ype samples, hisoluhie forms of phosphorus are normally determined by calculation.

Table (>21

POt. for Phoaphorus by Method 365.1

LJaLJLJ
Tabe (>22

CSibraflon and Target Acceptance Crfteria for Phosphorus by Method 365.1

Parameker/Method
'

Ott Cheek
Recommended

Frequency

Target
Acceptance

Criteria

Laboratory
Corrective

Action

Phosphorus/$65.1 Foal Dupflcate

3%tzZz
10% 0% ana%yaes

Z:zzzzz
30% RPD

2tt2
1. Recheck
2. Re.cahbrate -

C2'4
nINE



•
Chem/ca/Analysis of Nitrogen. KjeldahI. Total Method 3514 Potent/ometric, Ion
Selective Electrode1
Measurement of total K$eklakd nitrogen in soil can be determined by EPA Method 35 1.4, Sample

preparation may vaty depending on the type matrix of the sample. Following digestion and
cooling. distilled water is added. to the digestion flask and the pH adjusted to between 3 and 4.5 by

the addition of 10 N NaOH. The sample is COOICCI and transferred to a 100mi beaker. After

inserting the electrode rnto the sample. NaC)H'-Naiethvie.ne diamine tetracetic acid E.DTA is

added and the ammonia measured. EtA is added to the alkaline reagent (NaUH-Nai) to prevent

precipitation of hydroxides, thevehy avoiding, deposition on the electrode membrane).

Tabe C-23

PQL for 1KW by Method 3514rmMorri=rTr1LLLZLLLJ
Table t-24

Calibration and Target Acceptance Crlteria for INN by Method 351.4

Parameter/Method OC Cheek
RecommendS

Frequency

Target
Acceptance

CrIteria

:ttv..:::::.

Laboratory
Correcthce

Action

TKNJ3SI .4 Fekl Duoeate 10% of ana'yses . 30% API) 1. Recheck
2. RecaHbrate

P:PRO3LCiivCrEcFCAAFC7-S-9f<5.iOfl) >1/NE

C -25



Chemical Analysis of Nitrogen, i Method 350.2 Colorimetric5 Titrimetric;
Potentiometric Distillation Procedure
Measurement of ammonia t.itrogen eaclusive of total kjeldahl nitrogen in soil samples can he

determined by EPA Method 3501. Sample prenaration may vary depending on the. type of matrix

of the sample. The sample is buffered ax a p1-I of 9.5 wtth a borate. buffer in order to decrease

hydrdlvsis of eyanates and organic nitrogen compounds, and is then distilled into a solution of

boric acid. The ammonia in the distillate can be dete.rnuned coiorimet.rically by nesslerization,

titrimetrically with standard sulfuric acid, with the of a mixed indicator, or potentometrcal1y

by the ammonia electrode. The. choice between the first two procedures depends on the

concentration of the ammonia.

Table C25

POL for Nitrogen and Ammonia by Method 350.2

Soil

. .
POL Units. -----

Mtrogen, AmrnonWaSO.2 Nrtroger, am.mona

. .

3.0

2::

mg/kg

-

Table C26

Calibration and Target Acceptance Criteria for TKN by Method 350.2

2. RecaUbrate H

Parameter/Method

II

CC Cheek
Recommended

Frequency

Target
Acceptance

Criteria

Laboratory
Corrective

Action



Soil pHby EPA. SW—9045

Soil p11 can he measured on soil and waste samples by Method SW•-9045. Method. SW9O45 can

measure pH by an electrometric procedure applicable to soils, solid wastes, sludges, or

nonaqueous liquids. The sample i5 mixed with reagent water and the pH of the resulting aqueous

solution is measured. The pH of the soil sample is measured bs' use of a p.11 meter, electrodes,

reagent gi.ude chemicals and buffers. The instrument/electrode system must he. calibrated at a

minimum of two points that bracke.t the. expected ph of the samples and are approximateiy three

pH units or more apart.

Tabe C27

Calibration and Target Acceptance Criteria for Soil pH by SW9O45

C27
FL'NE

U

OC Check
Recommended

Frequency

Target
Acceptance

Criteria

Laboratory
Corrective

Action

1 2. Recahbrate
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F°NRPMS EDT Format Specificafloris

File St ture IT4EPIMS uses a standard iDe format for transmittrng analytical dna Each iDe should be
itt standard DOS format and constat of

A header record with the IT project number ([flU). IDe pta aration date(21:2S\ total recorC
countl29:34), total analysis record counr(35:40) and total TIC couxtr4I:46)
A variable -number of records vcrntain:in* analytical data
A trailer record containing three dollar smgns (i--n. $0) followed by blanks

Each individual anal tied record trubst be 22 bytes long, contain only ASCII char-acorn and be terminated
by a carriage return. IT4RPIMS identiules the information included in each record by position. The
specifIc format lT-IRPIMS requires is sunsntarised below.

sNoiQcn!csl 4-rnnJectsmn%sarn4sen.ooe

-J

:tt \.n.:...fl5LthMtr
.

- '.\1 .L• .. x; rE

::;u .01 \1! .. 5
.:...

ll 126 10 °lp4c
127-129 3 Result Type
130440 II C4SNtsther
141-150 10 Result cIt:

.Jb

l6-l82 Retentna Tune d
1-2l2 30 Parameter Name

nctk ?ve!Xt.x .
,, —..—-.-

Parmeter uw n.. :: ¼ (i.
.

flw

BASIS iS
-.--" .. - t-ç-ç !\F :

281-252 2 LRPlMSRrrnNwnber RUN NUMBER
283-292 0 SDO Number V orkorJerNJn<



T4RPMS EDT Format Spedfkatkns

< Valid value tables are providet
V rRPIMS Data Loading Valid Value List should be referenced and used exclusively.
a The aboratorc yc .arople rumber shc In r uxuç,wtjy tdeutthd in hotn ate project and lab sample

nwnber fields. Laboratory method blanks, blank spikes and blank spike duplicates should not share
laboratory sample numbers.

- The sarpm date cample urne prep date urep tune auis -*' date and analyss t me are required Edna
[be JJ samples. whether they are field or laboratory generated.

c The determu ax t '-oust be greater than 0 0001 end less wan 9909 9909 remember to consrt the
Result, Expected Result, and Unit of Measure fleids accordingly.

a Retention u.rne is 'eqmred or I e"tatn identified Compounds tflfl i oni' For target orr pounds
and surrogates. this field should be left blank.

e. The value applied shouldbe the laboratory's standard for the analysis with respect to
matrIx, adjusted mathematically [br all applicable dilution and/or dryness factors. This value should he
defensible, if necessary, by the required method. deteenim or quantitative studies used to demonstrate
method performance.

f. These fields should he in accordance with the IRP[MS Valid Value Handbook.
g. When submitting percent recovery records, the (A) EXPECTED value g.tujii be lOOM, the (B) IRPIMS

qualifier g by '54'. the (C) measure of ann g, bePERCENT' and the (D) detection limit. niunt
tie Ml EL a The exceptious ncude %So d %Caroon a d cMotsture recorIxs In thece cases the
,es) EXPEC TED value Ltlltld be 0 0 the iSI IRPIMS quabler rit.g be" ,the (C; units nf measure

usiabe 'PERCENT' and the (D) detection limit tea be MULL
I The EXPECIED field should be populated 'a nit /s U 0 tor origmal field samples, i S the

corresponding parameter's original result plus the added spike concentration that are repofledas a
concentration rather than a percent recovery and (C) the corresponding field duplicate original result for
both field and lab initiated duplicaresa Arty spiked sample can be reported as percent recoveries or concentrations as preferred

rros idmg there ts consstencv throughout the prolect
i. Per record, this field should contain the appropriate batch sample number which is associated to the

given project sample number, method, and parameter. This field is often used for blank correcting
purposes and should always be populated.

j. When the matrix analyzed is water, air or gas, the BASIS should be 'X'. if the matrix is soil or tissue
will the BASIS should be 'D' if reported on a dry weight basis or 'W' if reported on a wet weight basis.

k. For "non.detect" records, load '0,0' in the result field and set the ERPIMS qualifier to 'ND' for
detected compounds above the reporting limit, report the value in the result field and set the IRPIMS
qualifier to "; and, for results detected below the reporting limit, report the value in the result field and
set the IRPIMS qualifier to &TR
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TRPMS EDT Format SpecIficflons

Thase paneicodes are iraenSd to group ccanpounds/dcments by chemical classification Sependezat of the
analytical method employed.

Table 2. Result TypesTTTit
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Lab QC
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NRPMS EDT Format Spedficatk,rss v Li)

'radk 5. Sample Preparation

tic v'
CIT Waste extraction test using sodium citrate______ ______

I WaatextractioeSg e-4ooised water
OIL Dilution

For such things as analytical niethods(ANMCODE), extraction methods (EXMCODE) and parameter
labels (PARLAEL) it is the iab€nton/s responsibility to coordinate with the IIIPIMS Help Desk in
acquiring a new valid value when the appropriate value is not listed. International Technology should
receive a cony of the AFCEE Letterhead with the reference number stating the addition of a new valid
value from the bodratory.

It is the laboratory's respousibiliry to veriivalida the completeness and cosreciness of analytical method
(ANMCODE)and extraction method (EXMCODE) ecenbinatica The validity of the combination must
also be matched with the general matrix (war or soil).

All fields should contain capital letters with the exception of the parameter field (position I g :210). The
hill parameter name should be capitalized appropriately. On a projecwbyproject basis, parameter valid
value lists will be provided grouped by requested analytical methods.

Until the initiation and sole use of the IRPIMS Run Number, the following trailors must be added to the
existing project sample nunthen for lab initiated duplicates 'LR', mania spikes 'MS', matrix spike
duplicates 'SD', dilutions '4)L' and reexnctionsthr'nins) '4F. For multiple dilution runs the solutions
would be '-TILl ','-DL2' etcetera This will allow for 1RPIM.S processing while the IRFIMS Run Number
is piloted. The IRPIMS Run Number held should so that the logic used to populate this field can be
evaluated.

4

cu .: ''; ::;::'t, r u

::.• : . .cd v. : t;;iS
'::.r :W: .t. dP .!a t. c C!nnd .)Std

X;?.

Table 6. Toxicity Characteristic Leaching Procedure Identifier
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NRPMS EDT Format Specifications L.a

CC>6
Sr

ThL detkdtkrn asian straight Iroat the IRPThIS Heip Desk
The IRP [MS database can accept multiple recordfbr given tests on an ZR? sample using
a key field which identifies the analytical run number. The RUN NUMBER fleid Lv
increased by one each time a given test is per/h rated on an ZR? sample. Use cf thts field
permits a .om p/etc I ctur ol testaJ recwts re5..or.is to oe maintainedfora gcten ZR?

sample. It should only he incremented when a given testused to determine multiple
anah ret s run on tv/ferent days or in d,tjrent �nauzcal batchesfor a given ZR? .sarnpie
The RUN NUMBER field Lv not to he increased/br sample testedfor quality control
purposes in which a given test is run on different days or in a different analytical batch.

The RUN NUMBER field is always I for fIrst'initiai analytical run/batch for all methods
per sample. When the same sample and analytical method is run in a different batch (i.e.,
dilutions retemaettons, etcetera the RUN 4U 1BER will be meremented sequentially
When methods are aSyzed over multiple days such as SW6OI 0, the RUN NUMBER
should be incremented sequentially by dates.

Sempin
Niunber

Analytical
Method

Analytical
Date

Purpose ftc data run RUN
S

A 1234 MSOI5D i4O95 initial
I234 WoOO 84G45 sutta1 I
A1234 SW6O'IO 8i45 sane batch ditferentdates 2

A1234 8W7196 84095 rniiaI
A1234 SW&OS0 84245 initial I
A 1234 SWS080 8 1345 dilution 2
Al234 8W8240 84145 initial I
A 123$ SWZ2$O 8 1-Q5 dilunon 2
A 1234 SWtIIO 8 1045 4ninal I
p4234 S'w82'O 84145 re.exeaction 2
A123$ SWf27O 84145 thnt dilution 3

A 1234 SW$270 84645 wad ddunuo 4
A1234 SW9310 84045 initial I

5 iJI2SS
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