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1.0 JRS'S ARILITY TO IMPLEMENT A OUALITY ASSURANCS PROGRAM

JR8’s Quality Assurance (OA) program ensures generation of measurement
data of adequate quality %o mset the specifications of the "Wultl-Task
fontract for Remedlal Measures at Uncontroliled Hazardous Waste Sites", It
algn ensures the high quaiity of general project management responsibiliities,
including records and reports, facilitles and equipment, performance and
system audits, and corporate corrective action or follow-up.

JR2°s 94 program ls designed %0 oversee the achivities of JRB as well as

ur subgantractars and consultants. JRB recognizes the axtreme Importance of

Q

trint gqualitv assurance for all werk performed under this contract because of

"]

our past experience, and ecan tailor our 24 program %to meet the specifis gemands

of a’ll “ask areas.

The adherence %o QA procedures for technical and snforcement suppor:
ersures that all data presented are as scientifically sound and statistically

accurate as possidble.

These quallities are essentlal for litization and prosecution proceedings
that may arise from the types of activities which wiil de conducted in this
contract. Specific QA pronedures relatec %o activities such as sample
nollection, fliow nonitoring, laboratory ana.vels, engineering data reductisn,
and 3document 2ontrol Wwill emsure that data are fit for enfaorcement support.

In addi%ion, JA orocedures for other prolect activitlies, such as emplovee
credentiais verificatlon and company-wiie 22o=pilance with DCAA acrounting
practice, ete., will ensure high qualiity ang cost effective project management®,
products and services, Without a total 71 orozram, work afforts performed

4ousd he of limited use and sometimes inmvalis.
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1.2 JRB ORGAMIZATION CHART

Bo b

A J9B organizational chart is presented in Figure 1, and demonstrates
direct reporting by the Quality Assurance Direstor to the President., It also
displays the Quality Assurance Director’s overall authority to interact with

4 the other functional groups of the arganization.
1.3 JRPR ZORPORATT QUALITY ASSURANCE POLICY STATEMENT

To reinforne the corporate commitment to excellence, a corporate-wide
Suallity Assurance Program (QAP) is being established. This program will supple-
went the traditiornal and corntinuing role of the projesct marager who carries

the grimarv respansitility for qualitv assurance on individual projentis., It

48

wlll establlish the President of the company as the ccrporate offizer responsible

for Quallity dssurance at JRR,

. The corporate QAP will be apolied to every area of JRE’s activities., I%
will cover aspeciallv those aspacts of QA whinh extend beyond individual projects

or are commen among projects, such as the following:
o Fulflilment of every JRA commitment o quality, inteerity, and
propristy
o Identification, anticipatinn, and avoidanze »f potential risks
e Corrective antions
o Zstabllishment of senlor reviey for selected products
e (Credibllity and credentials of personnel

o Lialson with cllent aorganizatlions regarding overall N4 policlas and
pract lces

o Inehouse staff “raining
o Authenticily of past proiest achlevement decsriptions

o ZIstablishment ~f 24 yollisies and pronedures for all JRY aetlivities.

. | | 004
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Ynne of this will legsen the respansibility of each staff member for She
quaiity of the work he or she produces, and for compliamce with the standards
required by professional ethics; nor will it lessen the current primarv QA
responsibility of the oroject marager. The function of the 24P will be to
assist the JRB operatioral staff in complying with Q4 policy. The objectives
of the program will he to ensure consistencv and excellence af Q94 for all
company activities, and to put irnto place corporate safeguards which will
protact the corporate image and, by reflection, the professional reputation

of the staff.
1.4 CORPQRATE QUALITY ASSURANCE PROCSDURES

The Corporate Quality Assurance Program, as planned, relies on {nter-
actlions amonz staff, departm?nt managers, the Quality Assurance Director (2JAD),
and %the President to mainta:h its effectiveness, Department managers will
infora the Q4D of draft and final deliverables due over a given period. The
QAD wiil review selected draft and fimal deliverables from each department for
adherence to set quality standards. The QAD and the Departmert Manazer will
meet regularly and discuss the Department QA Update. The JAD will outline
specifis areas whers the department has failed to meet the guality standards.
The Department Manager and the QAD will then develop a strategy to rectify She
probiem, ard the Department Manager will be resporsible for implementing the
strategy and corrscting the problem by the next Department QA Update. If the
problem s not rectified, or if progress has not been made towards rectifying
the problem, then the Q4D will discuss the situatinn with the JRB President and

2 Department Marager.

If the QAD uncovers a particular problem with a report, he will have the
ability %o hold up the report until the problem Zs addressed. In addition, if
a Jepartment has recelved a particularly bad QA update, the 2AD may requeét
“hat all deliverables from that department e reviswed by the JA office before
Seing released. Finmally, performance and system audiss will »e perfarmed
regularly tn deteraine whether proper lines of autharity and communrisation are

understond and followed, and %o determine uhether 24 plans are heing enforned.
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A written report, orepared at the conclusion of each audit, will become a
part of the offisial record for esach 2ontract.

This proaram will work hecause:

o The QAD is responsible $0 the Pregident. ard not %o the department
Maragers.

e The QAD randenly samples deliverables so project personnel are not
aware of whizh deliverables will be reviewed,

¢ The QAD and the department manrager regularly disecuss Department 2A
progress and develop strategies to correct defis 1 cles,

e The CAD canr hold up reports if major Q& problems are discoverad.

e Primary responsibility for JA remains with project and department
managers.

1.5 CORRECTIVZ ACTION FOLLOW-UP PLAN

The Quality Assurance Director (QAD) will be empowered to take anv
corrective actlon necessary to oreserve quality cortro- of projnct activi-
ties. MHe will have the full support of the project manager and qualitv
control representatives of our subcontractors. In the event that correctlive
actlon is needed and the project marager is urable %o help resolve the
situation, the JAD and the project marager will enlist the support of JRR’s

Praegidant,

One of the critical roles of a3 QA/QC program is the implementation of
sorrective actlons in the event that a problem is encountered. During the
iifetirze of a project, manv problems, both large and small, mav be encountered.
The QAD will document these problems in a formal report %o be sent %o the proe-
<2t vanager, who has the primary responsibility for making the appropriate

2orreations. If the problem s discovered internally, he may simply correct
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‘ the problem within his staff or he may éonsult with the relevant partlies %o
plan the proper course of action. If the probiem is discovered bv external

. sudit, the project manager must consult with the QA staff prior %o imple-
aenting corrective measures. All remedial procedures will be documented and,
along with the initlal repart, will become a vart of the permanent projeast

file.
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2.0 PROJECT NESCRIPTION

This project provides technical management services to the Environ-
gental Protection Agency relative teo research and development on remedial
astinng at uncontrolled hazardous waste sites. This work assizrment
contract Includes tasks pertaining to information transfer, personnel
safety, situation assessment and anaivtical support to develop concentra-
tion, separstlon and destrustion technigues as applied %o ragid-response
remedial actions. The corntract, managed by J3B Associates, will he

perforaed an a %“ask srder hasls by subcontractors and JRB itself.
Ovarall, thls wroject spans the following technical applications:

o Stateenfe-the-art reviews and assessmanrts of teshnical literature
and field practices, and evaluation of environmental aeconomic
Inpants.

e Research, development and demonstration of téchnology involvirg
“nstrumentation, detectinn methnds and %reatament devices., This
also includes long-term permanen’ remedial actions at waste sites.

e Distridbutlion of data, information and protoeals in the fors of
repnrts, manuals, publications, presentation materials, oresenta-
t“ilorng, fllms, exhibits, etn,

e Development of applicable regulations.

This Quallty Assurance Program refiects, the necessary spesifications
%0 assure acneuracy, precision, completeness, representativensgs, and compara-
SLlity on all %asks of this contrant. The OA prosram described herein
presents the 2enera’l QA plan for this project, and includes tasks performad
bv the subcontracior; 1% will be the responsidility of the task managers
ang JRS QA /QC project officer %o ensure %ha% the proper level of 2A is
followed bv all personnel involved in the contract. Stould work assignments
of an unforseen topic be ineorporated in this cortrant, the Jualitv

Assurance Plan will be revised to reoflect tha® chanee.
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It will be necessary to prepare specific QA plans for those inmdividual

]

tasks which include research, monitoring and measurement activities whish
generate and process environmentally related data as part of the deliverables.
It !s Important to note, however, that where several research tasks have
egsentially similar QA requiremenis, the same plan may cover all of thea.

2.1 DEFTIVITIONS
For this plan, the following terms are defined:

e Data QJuastliy: The totality of features and characteristiics of
data that bear on thelir abllity %o satisfv a given purpose.
The characteristics of major izportance are acruracy, preeision,
sompleteness, representativeness, and comparability.

o Qual‘s syrance (QA): Ar organization’s total system of
' activitles for assurine the rellability of the data is produces.

This system integrates the qualility planrinz, as9essment, and
improvement efforts of various zroups in the organization %o
. . ensure that the requirements of the project are mst.

v ® Suasis irapse fice : The J¥B staff member with
averall responsibility for Qualiity Assurance for the contract

. -activities. The CAQ reports direectly to the JRB Corporate
President, ) -

e QJuaslty Assuranmce Dprogram Plam: AR orderly assembly of manage-
ment policles, obiectives, principles, and general procedures
. Sy W“hizh an organization sutlines how it intends to produce
auality data.’

o Qzasle 3 : An sarderly assembly of detailled
and speniflc procedures by which an arganization delineates how
L% oroduces quallly data tor a specifis project or measyurement
method. An organization may have only onse guality assurance
program plan, but would have a quallty assurance projsct plan
for each of its projects. .

e GQuailiy Zomtpal (GC): The routine applicatior of pracedures for

abtalinring prescribed standards of oerformance in the monitoring
ard measurement process. )
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3.0 PROJECT ORGANIZATION AMD RESPANSIQILITIRES
This sectinn describes each JRB management funetion, both technical and

Quality Assurance (JA), and describes how we plan to ensure the hLighest

possible standard of quality at each level.

°:2 ian: Vana ger

Mr. Robert A. Colorra, JRB’s project maragsr, has overall responsipility

b

or technical qualily, ~nost control, projest personnel management, and

dherence to schedules. His overall management involves the quality assurance

of the following items:

e 4dnrk Plans ;
¢ Deliverable Revorts

e Subcontractor and Consultant Work Products

¢ Adhsrence to Nelivery Schedules

e (Cnst Contral ané Cost Accounting on the Project

o Performance of Key Personnel on the Tasks

Mr. Colonna reports Zirectly to “r. Gregory Woods, President of JRB. The
organizatinon of this project is shown in Figure 3-1, on the following pags.
Hls primarv interfaces at RPA are with the project officer and the contracts

speciallst.

Six task area managers have been assignred S0 cover the maior task areas
engompassed Dy Lhis project. Tasks have nnt been assigned in all of these

task areas as of thls date. The tagk area manager 1s the first teshnical

S

serson invalved whem a work assignmens s made. The %ask area manager,
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along with the JRB project marager, and appropriate representatives from =PA
(projest officer, task officer), mest to discuss the strategy of work plar
preparation, Thev then seleet a JRB task manager and assign him the responsi-
»ility for the task. The responsibilities of the task area manager include:

agtlon of task manager

e Selosction of sonsultants (if necessary)

e Decislior on whether to employ a subcontractor

e Supervision of %ask marager with respect to technical auality
e 2reparation of work plans

e Review of work products
Ta Marazow

The task manazers are responsible for technical performance on each %task.
Thev mee% with TPA task officers during the work plan preparation and during
tne perfarmance of the task. They also oversee consultants’ and subcontractors’

wnrk. Thelr respongibilitlies include:

e Technical suality of work plan

e Technleal quallity of work on their task

e Technical quality of subeontractors’ work products
e Acherence o QA procedures

e Acherence to delivery schedules

Thelr primary interface with SPA is the I7: cask officers and staff. Task

managers report %o the appropriate JP2 *ask area manager.
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Mr. Richard Edwards has been assigned as the project QA/OC officer bacause
nf his technical, manazement and QA experience, and his familiarity with
hazardous waste problems and issues. He has complete authoritv to enforee
auality assurance procedures on this project. This ircludes all activities
perfarmed dv JRB and anry of our subcontractors or consultants. Irn the case
where subeontractors have established their own quality control procedures and
iines of authoritv, Mr. Rdwards will retain oversight authority %5 ensure that

all activities on this contract receive the reguisite level aof quality cortrol.

P

vr. Ziward resume s attached as an aopendix %o this plan. His responsi-

4d* 282
S5ilitleg are:

e Management - The QAN will be responsible for ensuring that proper
. ines of communlication are maintained during this oroject. He

“@lil routinelv irterview key staff to ascertain their knowledge
and understanding of selected oroject issues. He will also work
nlosely with the Task Leaders in the work assiszmment planning
staze. He wlill maintain the resume and job desnriptinn of each
p2rson responsible for the desigr, supervision, nonduct »r analysis
of anv study or test on this oroject faor a perind of three vears
followine the perfaormance of the activitv.

¢ Technical 4ssessment -« The QAQ will be responsible for enforsing
all quallty control procedures for wnrk assizrment flna’ reports
ard dellverables. For certain eritical documents, the A0 will
ensure that the formal sign-off procedures are followed and that
proper records are retained for the offleial projeset file. In
particular, he will:

= Review each work plan for QA conformance and ensure approoriate
revisions

~ Review a cample of work products on a quarterly basis
- Review a sample of draft firal task reports

- Revliew laboratory and testing pracedures on a auarterlv hasis
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- Review a sample of ea~h subcontractors’ work products on a
quarterly basis

- Revisw project cost accounting ovrocedures quarterly
= Review deliverv schedule compliance on a quarterly basis

« Deport his findings on sach of the above items to the EPA Q4
afficer and t» JRS’s President on a quarterly basis

= Make corrections and updates to the QA/QC plan as needed

- DPprovide fesdback to the JRB project manager on problems with
qualitly so that «corrective actlons can be taken

- Training - The QA0 will be responsible for determining staff
training neecds, and for ensuring that the prover training
takes place %0 mee’ %the tralning needs,

- Samplimg and Labhoratory Aralysis - The 240 will reguire strint
adherence by J3R's project team to establish monitorinrg and
sampling procedures and laboratory protocols. . The details of
this aspect of 2ur Quality Assurance Program are presented in
JRS's samplirg and analvsis protocols. These protocols address
such factors as monitoring and sampling controls; transport
and storace of sampling; laboratsry protocols; accuracy and
precision checks; and data handling and verifiration procedures.

- Confidential Document Controal - The QA0 will monitor the
activities of JRB s Document Control Afficer to ensure that J9%°'s
Security Plan is being enforced, The details of our plan include
such factors as access to ~onfldential bdusiness information,
storage and retrieval of confidential documents, document control
log, proper disposal of confidential information, and computer
security procedures.

Tach specific QA °roject Plan shall be approved by the JRB Praoject
Manager, JRE QAOQ, the ZPA Projeet Offlicer and other SPA personnel (such as
the MERL NAQ) as specified by the iAgency. Envirormenta’l measyrements

t

will not be initZated until the specific OA Proiect Plan has received the
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4 copy of the aporoved QA °rojeat Plan shall be distributed by the Project
Manager to each person who has a major responsibility for the quality of the
measurement data. In addition, one copy of the approved plan must be placed

in a permanent (ile by the QAD, “r. Edwards.

For agssigned %tasks which involve the use of subcontractors, the Q240 shall

-
3

be regponsiblie for seeing that the involvement of the subcontractors

environmental measurements are part of the specific OA Project Plan.

The QAQ will work with the Project Manager and FPA Project Officer to
resolve any QA problems which arise. He will submit a quarterly repore
t5 the IPA Project 0Offlcer and the JRB Project Manager. In general, the

reyart Will oover:

e Sta%tus of JA on project plans for the aquarter
e Data quallity assessments
e Sizniflcant QA probleas

o Results of system and performance audits.

1 icdelgg et ent

The reguirements for all program faciiitles and eguipment are deterained
by the kinds of measurements made in a particular task or project and “he
specifie abjectives (bath technical and Q4) of the program. Evaluation of
tagikespecific facllitles and equipment s the regponsibility of the task area

manager. ESvaluation of facilities and eguipment for the program as a whole

are tre responsibility of the Project Manager and Q40.
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4,0 QUALITY ASSURANCE 0QJFCTIVES

Section 3.0 addressed managemenrt and “roader 04/QC functions. This
gect ion foruses on technical QA/0C as it relates %o data development and

aralysis.

The adbjectives for QA on the TMS-IIT contract are to have the highest
sevel of QA that is bnth possible and feasible. Because of the posslbilities
of litizative support, the A plan described here i3 targetad to be in
accordance with MERL Level I standards. JR3's current aralytis protonols
enconpass the CA procedures described herein and it is not expeched that a
task will bYe performed that reduces these procedures o a lower level af
QA4 anceptabllity. While many of the TVUS-III tasks will not reguire quanti-
tative data ~2ollection, all tasks are expested to be conrducted In an
ancurate, precise, repraducible, representative, zomplete and comparable
manner. QA procedures will also be utillized for the tasks which are
largely composed of literature reviews and information collestion. This
will ensure the credidility and reliahility of the information zathered and
incorporated into the projest reports. Should the SPA project and task
manragers decide that a Level I 0A effort is not necessarv for a partisular

task, JWB will reduce the ef'fort as directed.

WAhen a wrrk assiznment is given to JRB, QA objeetives for a partisular
task will de deseribed in the work plan. To do 3o, a detaliled experimental
design Tor each task will be develsped; once the technical considerations
for the desizn have been developad, the OA_objectives will be developed.
These nbjectives will clearliv state how acguracv, precision, repressentative-
ness, <ompleteness and comparability will be determired during SBe perfor-

mance of <he task.
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Spezifically, these objiectives are:

o The data should be accurate in terms of their agreement wis
reference or true values.

o The data should be precise in that there is agreement among
individual measurements made under similar conditions.

e The data should be complete in terms of the amount of data
avalillable versus the amount of data evaluated.

e The data should be representative of the overall population
ar data base.

e The data should be comparable to other data for evaluation
te

and testing purposes,

e The data should be reprocucidble under similar conditlons,
whether performed by same entlity or another.

The guality assurance plan presented herein i3 intepnded %o cover the
zajor aralytlcal parameters and situations that are currently anticipated
on the TVS.III contract, at a minimum to cover ghg general analytical
“orik. These procedures will be followed Uy\all personnel on the project
inclualing subecontracters and consultarts. If a work assignment inciudes
funetlions trat have not been previously addressed, JRB will prepare 2
QA/QC plar for the particular assignment. Thé task manager and QA project
officer wlll prepare the QA/QC plan. Al "4/9C plans will he submitted .
to the TP4 project officer for hLis approval.

J

The TMS.III corntract, as previously e%ated, ~overs a va}iety of
:eghnical subjects and activities {rom llteratire searches and data aralvsis
%0 detalled experimentation and aralytical work. Much of this manual is
devnated to the analytical and sampling actiivitles which will be performed
on this ~ontract. Sectlon 5.0 is devates spesifically to.the sampling 5r

t alr, water, sediments, solls, and waste materials at hazardous,
4aste sites. Sampling other media sucnh 23 3tanks, biélogic matarlals,

. . [ 4

- .
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ete.. are not aurrently anticipated in the coantract so were not inciuded in
the manual. If a need was daveloped to sample these medias, the Q8 marual
would be revised as previously discussed. Sectinn 3.0 is devotea to
analytical procedures for the pr;ority pollutants and other parametars,
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5.0 SAMPLING PROCFDWRES

Tltimate accuracy of any data generatisn activity degins with a sampling
procedure which s well conceived and implemented. Prior to sample ecollection,
a2 sampling plar with a nlear purpose of analysis and methods to realize that
purpose will be preparea. This will be preceded by proper sample contaliner
preparztion, sample ¢ollection, preservation, and shipment requirements.
Sampllng pronadures that are recognized as standard methods by EPA must be
utillzed when applicable. (See Appendix A:' Standard Operating Procedures)
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6.0 SAMPLT CUSTNDY

A 2ritical aspect of sound sampling and aralvsis protocols is the
mainteparce of stria® chain-of-custody procedures. Chalin-of-custody pro-
cedures include inventorying and record keeping during sample collectlion,
shipmert and laboratory processing. Proper record keepingz is a must, and
Lavel I 2A/QC zuidelines will be used to ensure the sample custody pro-
cedures are adequate to support ary legal challenges, as was discussed in
Section 4.0. The following specific information, at a minimum, will be
entersd in appropriate flsid logbooks; these notebooks will be offizial,
bound o028 in whish data are recnrded in Ink and signed and dated wit
each entry.

e Sample numbar assigned

e Sampliing locatilon descriptlion to include source(s)

e Detailad description of sampling method including a list of
the getiings on any equipment used in the sampling process

e Date and time of sampling
e VName of Iindividuals taking the sample
e Anourt of sample collected

e QA/QC prosedures followed at the site - such as taking sample
blanrks

e If a composite, frequency of sampling and volume of aliguots
e Flow information

e Obgervatlions

e 'Weather sonditlicns

e fFisld measurement such as temperature and pH.
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Fach sample then will be uniquely and completely labeled immediately following

coliection. 4 sesl is attached £o =ach samvle con%tainer in such a manner that

the container cannot be opered without breaking the seal. This seal will list

- sample number, data and time of sample collection, and sigrature of the sampler;
it i3 designed to assure that the sample i{s not tampered with during shipment.

4 sampliing chaine-ofecustody form shown in Flgure 6-! will be prepared. Such

a form will accompany the samples throughout the shippinz and arnalytical

pracess. The chain~-of-custody form includes:

1. Unigue fleld sample number

2. Da%e and time gsample %taken

2. Date and time sample submitted to the laboaratory

4, Sample taken bv (signature)

3. Informa®lon describing source of sample and its loration
6. Sample matrix

7. Saapling method

3. Fleld chemist invelved (signature)

3. 3Remarks (expected interfeoerences, hazards, unusual events at
sampling, etc.)

0. Preservatives added (if any)

If more Information on any sample is necessary, the aporopriate field note-
D00k pages are referenced on the chain-of-custody forms under "Remarks®.

Samp.es are maintained under proper holding econditions by the fleld

chemlist until custoady s relinquished to the laboratory and formal documene

tation of such transfer is complated.

022




lpon receipt of samples in the laboratory, all samples are assigned a
unique JRB log number (cross-coded with the Project’s field numbering) and
pertinent information is recorded in a bound log book. This log number
appllied to all analvses on the same sample and 1s recordsd on the sample
container(s) in waterproof ink. Samples are stored and analiyzed in accors

dance with staraard methods previously set out in the work plan.

The laboratory task manager directs work performance for each sample
using Aralysis Request Forms, as in Figure 6-2. Coples of these forms are
given %o the chemist performing the analyses. for ~ertain projects involving
auitiplie laboratorieg, instruments and analysts, a sampie tracking form is
used which accompanies sach sample through the stages of analysis (examplie

in Tigure 5-1).

Fach project or task is assigned a unigue Project (or Task) File whieh
anluges the work gtatement, the avproved work plan, the approved 24 plan,
all flelgd dorumentatisn, analysis request forms, analytical results reports,
and ccples of J4/Q2C forms for peraanent records. Raw data sheets are also

ineluded, as are cost tracking information and general correspondence and

52 Sooks.

When samp.es are gent to another laboratury (spli® or otherwise) a
samu.e shipaent form i3 utllized (Figure 5-1). One copy of this form
remains In the projeect file and another copy Ls sent with the Sransmitted

samp.2s.

After analyses are copmplete, samples are archived or dispased according
9 the requirements of the projest or tasx, as stated in the contract »r
task work plan. Archived samplies are 30 =1%ed in the sampie log book as

to 2ondltions ana location.
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5C ANALYSIS REJQUEST FORM

Person Submitting Samples

Labor and Analysis Charge No.

Sample Vo.

Sample Type

Analysis Rlequirea

Standarss Suomiczed
Jo “ou 4ant Thesa Analyses on (assette Tape?
Chromatograms To
Sampie Remainders To

Jate Analysas eguired

Comments ar Sugsesctions «

Pigure 6-2 Analysis Request Form
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PROJECT MAME: FROCETT MUMBER: 2062 ___ F __
COLLECTION LOCATION: SAMPLERS:

SAMPLE 4 QF PRESZRAVATIVES

NUMBER ATz | Tive | sAwpLZ TYPE | JONTAINERS ACOED RSMARKS

|
I

| l l
l

l {

RELINQUISRHED 3Y: TT/TIME: AESZIVED 3Y:
aaurw -_

ELINQUISRED 3Y: JATE/TIME RET2Ives 3Y:
REASON:

2EL NQUISAED 8Y: SATES/TIME: RESSIVED 3v:
REASCN:

RELINCUISHED 3Y: ATT/ T RESSIVES v
REASON: '

RELINQUISHED 3Y: SATE/TIME: RE2ZIVER 3Y:
REASON:

RELINOUISHED 3Y: SATTSTINE: LIy IV
REASON:

Figure 6-3 Chain-of-Custodv log=~In Sheet

-
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Results are reported on standard laboratory forms unless a project or task
specifies a tailored reporting format. Reports are sigred by the analyst and
the reviewer; origirals are supplied to the task manager and coples are kept

In the Task (or Project) File.
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7.0 CALIBRATION PROCEDURES AND FRFQUENCY

The following descrides methnds of performing calibration of the analytical
instrumentation and fleld equipment, and the frequencv of which each calibration

tvpe will be performed.
7.2 INSTRIMENT CALIBRATION

Step-by=-gtep written calibratior procedures are kept with each instrument.
411 rmalidration procedures are based on refaerence standards traceable %o the
NBS. Manufacturer’s recommendations are followsd when periodis calibration
of an instrument is all that is required. To insure calibration on instru-
aents with dally varlances, three calibration samples at the low, middle and

high ends of the worxking range are aralyzed before any samples are rur, and

at the end of “he !instrument working dav.

3C/vS system resolution and performance are eovaluated and calibrated
usinr decafluorotriphenylphosphine %o sat’sfy the EPA specified eritesria
described by Zichelderger, Harris and Rudde (1975). GC/MS system sensitivity
s tested dy 50 pg injections of DFTPP and TRF3 for the eslectron impact
lonizatlnn aode. Giass capillary GC/MS resolution is monitored using a

capillary test alx of alzohols, ketones and n-alkanes.
?

Gas chrogmatoeraphs (glass ~apillarv zol.mn, EC, FIN) are recalibrated
dally or after every aoight injectlons durinmz 24 hour/day operation using
Retention tlimes

3 serieg of even and odd n-alkanes fron n-" through neC

“12 32°
and response factors of each standard rur are loggzed iZn a bound notebook

Kept at the instrument. Legs than optinal instrument performance is remadied

‘. . : | 028
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at this point if necessary. In addition to retention time and response factor
calibration of the {nstrument, linearity plots are run and recorded routinely
to insure that analyses are being completed within the linear range of the

instrument.

Tlectton capture gas chromatograph calibrations and linearity determina-
tions similar to those described above are completed for chlorirated hydro-
carbon and pesticide analyses. 4s with FID procedures, individual standards
and nixturss of standards (such as PCB’s) are injected to determine retention
“imes and response factors for all compounds of interest, and values are
recorded. Remedial action is instituted if necessary. <Calidration procedures

for the GCeequipped NPFID and FPD detectors are similarly enacted.

In addition to the calidration and quantitation procedures deseribed
above, daily checks »~n instrument parameters are also performed %o {ngure
tha% gas chromatographs and supporting haraware (i.e., septums, pneumatic
systems, tape and disc drives, ete.) function properly. Hand calculations
(nhocks) of software programs used in data reduction systems are perforaed

an selaected samples.

TW=V4 an® ofap fat? 1 An

The gpectrophotometers are calibrated semi-annually with dilute potassium
perzmanganate at dual peaks of 525 and S46. Readings are recorded in a bound

lom.

In atomic absorption spectrophotometry (AAS), a nunber of variables must
be held constant before the system 3 in statistical control., These variables
include instrument warmup, burrer alizrment, gas flow, lamp intensity, slit

widsh, waveleng®h, matrix effents, aspiration %ime and aspiration rate.
] .
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?rocedure will incliuae a minimum warmeup perisd of 30 minutes. The hollow
cathode tube is aligned to produce the maximum emitted light to the detector.
In flameless AAS, the inert gas flow inside the furnace is optimized to

ensure maximum sensitivity.

For routine sample corc-rtrat-ons at 1° ls greater than the highest
standard of the analytical method, a secondary absorption line mav be used in
lioeu of dilution, as specified by the Project Officer.

The digital reacdout values obtained for the stardard curve of each
ela2ment should fall within a specified range. If readings are excessively
low, the overator should check zas flows, burner or cell aligznment, wave-

sangth, slit width, photomultiplier voltage and lamp intensity prisr to

ana.vseis.

If laroe amounte of dissolved ealts are present Iin the solution to be
analyzed, the nrebullzer will not handle the solution i{n the same manner as
1% will a solutilon with small quantities of dissolved salits. Such an irter-

ference should de accounted for by adding a salt to the standards or by

~=altching the density of the samples and standards.

Surner heads, nebulizers, quartz cells and reduction flasks are =2leaned
aceording %o manufacturer’s instructions whenever excessive electronic noise
is apparent or whenever indicated by visual inspection. Tygon tubing is
repiaced when deterloration (s apparent. Opticail lenses are oleaned on a
nericdis bSasis.

[y

7.2 CONTROL SAMPLES AND CALIBRATIOMN FREQUENCY
The Laboratory 24 Monitor determines the lot size for each analysis and

acenrdingly sets standaras for the number and type of ~ontrol samples to be

analyzed with 2ach lat., The QA4 Manitor wlll introduce control samples
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(duplicates, spikes, and blanks) into the sample flow in an inconspicuous
fashion. A random introduction of control samples will be accomplished during
the logging process without leaving such 2lues as a sudden perturbation in
the sequence of laboratory numbers or the appearancs of a cleansd-up extract
in a group of soil samples. ‘

At least one standard (which may be an instrument calibration standard)
and one control sample (whose working value has been established and run
through the entire test procedure) will be included with each lot of fiesl
samples. When the control sample is not subject'to the interferenca in the
field samples, a previously rurn fleld sample will be ineluded as a Slind check
sample. 4t least one ratural water sample will be spiked at or near the
detection 1inlit and aralyzed with each lot. A blank sampie (one with no
added amount of the constituent being determined) will also be run %9 aid
in detectling reagent nontamination and in soiving those problems whish occur

near the lower limit of detection of the.method.
. If the caiibration frequency or zethcds are deemesd by the SPA project

or task officer as not being appropriate %o a particular task, the QA/2C

poan will be upgraded to include additinral calibration procedures,
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9.0 AVALYTICAL PROCSDURRS

The following is a list of the analytical procedurses typically used in

quantitatively analyzing samples from hazardous waste disposal sites., If the

task reaqulired or EPA requested a substitution of analytical procedures this

would be done. If not, these methods listed below will be used.

1apity DAl Tygi
i. Organic Extractable Compounds
= gsemivolatiles and pestinides - EPA Method 625
- volatiles - EPA Method 624
2. Metals - SPA Maethod 500/4=79-020%
3. Cvanlde and Phenols - E£%§ Method 500/U~70-020%

Cooventoonal Dollubantg - EPA Method 600/4-73-020%

BOD = EPA Methrod 405.1 Biloassay

2. COD - EPA Method 410.3 Titrimetric
' 3. TOC - EPA Method 4.5.1 Oxidation
4, pH - EPA Mothod 150.1 Slectrometric
5; 0.1 and Grease - ZPA Method 413.2 Spectophotometric
5. Ammonia - SPA Method 350.2 Potentinmetric
7. Nitrate - EPA Method 352.1 Colorimetric

TCDD - SPA Method 513

Har

‘e

4

iil*y o« 40 CFR 2K1.21

Arwned vy o U0 Cc R 25:-22

SCRA_Reactivisy = 40 AFR 261.23
?;qﬂ ’x’:aﬁt'O’ Procedure - 40 CFR 251.24

¢ Methods for 3enzidine, Chlorinated Organis Compounds,
Pentachlorophenoal, and Pesticides in Water and Waste-
water, Sept. .273.

8TOA Methicd 500/4-79=029: Methods for Chemical Aralysis for Water and Wastes.
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9.0 DATA ANALYSIS, VALIDATION, AND REPORTING

For each major measurement parameter a brief deseription will be given for:
e The data analysis scheme planned for collected data, including units
and equations used to calculate values of measured parameters.

o Principle criteria to be used in validation of data integrity during
eollection and reporting

e Plans for treating outliers

e The data reporting scheme, including Ildentiflcation of key individuals
who will handle data in this scheme

e Criteria %o be used %o validate non-analytical measuremants such as
Lilterature reviews/surveys, {.e.; spotchecks of da%a being gathered,
Senlor Management Review, etc.

ALl data will be reviewed and approved by JRB’s laboratory QA/QC Moritor prior

to reportinz. Standard Operating Procedures are included in Appendix A. Where

30P s are not specifically mentioned, EPA SOP’s will be used.
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10.0 INTERNAL QUALITY CONTROL CHECKS

In the analytical work plan, QC will be incorvorated- in the form of QA
sampies. This plan {s reviewed by the QA0 and EPA for approval befors the

task begins,

Fleld quality control includes the collection of all blanks; typically
one blank per tvpe parameter or media i{s necessary. Field blanks can
include unused adsorbents, chemical solutions and unused filters. Field
QA/QC samples include duplicate and/or field-spiked liguids or solids. In
the laboratorv, the general scheme of each analysis type includes a set of
approoriate standards {generally 4), a method blark, and one duplicate and
one spike at a level sf aporoximately 151 of a typical sample concentration
(including sample blianks). Refersnce material samples (SPMA) are anaivzed
periodically, at leas® once for 2ach 19 hatches. When spiking is not
practical, the percentace of duplicates will be doubled or multiple spikes

will he analyzed.

Spiked fleld and lab samples will be treated ir the sxact manner-that
the samples are handied. Aralysis of split sample lots are often included.
The 2xact scope of the QA/QC for any project will be determined dually by
the laboratory task manager and the QA/QOC project officer, with approval of

the EPA and JR3 project/task maragers.

Nat ant 1Anm imie

Suffinlant standards and blanks will be run to statistically establish
the lowest measurable signal and the lowest concentration which may be dis-

(3.4

ingulished from zero. The lowest calculated concentration will be reported
as the detection limit of “he method, provided that at least one of the
spikes 1s below the calculated deteetion limit. The hizhest standard repree
sents the upper limit of reportable data. For the purposes of caloulating
the detection limit, any non=linear portisn at the upper concentratisn eond

of the callbration curve will be discarced.
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This discarding process proceeds one point at a time in decreasing order
of level of concentration. This practice of discarding data points one
at a time results in a least squares line fitted to that segment of the data
which may be modeled by a straight line (constant slope). The recommended
process of one at a time deletion with successive comparisons of detection
Iimits assures that the same minimum will be encountered by anyone using
this method. Three or more data points must be used in the estimation of
thils regression lire. Calculation of sample concentrations must utilize
the same descriptive relationship as that employed in the calculation of

the detection limis,

035




Seetlon No. 11
Revision No. 1
Date 7/6/82
Page 1 of 3

11.0 PRERFORMANCE AND SYSTSM AUDITS

JRS recognizes the need for regular and unscheduled system and performance
audils during the course of this contract. System audits will be performed

| every six months and will encompass all activities being conducted or this

task. Unschedulesd system and performance audits will be conducted once each

six months or more often if determined necessary by the QAO. The following

discusses specific details of each of these two audits.

a &

Once every six months, the project QA/QC officer and the ecrporate QA
Jirector will conduct detailed systems audits across all active tasks an this
contract. Specifically, record keeping practices will bae reviewed, data
aralysis techniques evaluated and adherence %o quality control procedures
determined. The systems audit will algo evaluate data management techniques
ard particularly quality control procedures where computerized data management
techriques are employed. Reports which have been generated since the
previous system audit will be randomly selected and data validation will be
performed. At a ainimum, this will include a spot chack of references, verl-
flzation of any caleoulations, data validation of raw to hard copy and an

agssessment of conclusions drawn from the analysis,

Tre results of the system audit will be reported to the EPA project
officer, the JRB corporate QA Director and the project manager within two
weeks following the completion of the audis.

Daprfaps ~na ud?

For each task which includes guantitative aralysis as part of its work
pian, performance audits will e conductea. The first audit will he per-
formed just prior to the initlatior of the analytiecal orogram. Nuring this
auait, the analytical techniques and the experimental desizn will de

eva.uated by the project offlser and a peer of the responsihle party «ho
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will be perforaming the amalysis (1.e., an experiencad technologist who is not
partaking ir the aralysis will assist in the performance audit). Particular

emphasis of this audit will be placed on the QA/QC plan and methodology which
have besr wriltten into the experimental desizn. Performance audits will also
be conducted on sampling activities ircluding at the point just prior to

the initiation of the sampling activity.

At a minimum, a second performance audit will be conducted after systoms
are operatlional and are either generating or analyzing data. However, ;his
audis will be attempted at the earliest possible point in the measurement

program to minimize the effects if corresctive action is warranted.

In sampling actlivities, the sacond performance audit will consist of
observing the sampilng procedure and the occasional taking of a field sample
and bdlank whish will be analyzed or evaluated immediately to detect if the
sampling procedures are causing contamiration. If field measurement equip-
aent is deing used, such as a pH meter, ansther meter will be brought %o

the site and simultaneous recordinrgs will be taken,

Tor monitoring laboratory measurements, a sample will periodicaily be
spllt and aralyzed by another aralyst on a different plece of esquipment.
This aralysis will be performed blind; the QA/OC officer will make the
compa}ison of results. Whenever possible, the performance audits will bae
perforaed in-house. In cases where onlv one instrument of a particular
type exists, a determination will be made, along with the EPA projsct
offlcer, as to how the performance audit will be performed. Two sptions
exist: the split sample will be sent to another laboratory for analysis
or the sample will be analyzed on a different day by a different analyst
or the same plece of equipment or participates ir FPA inter-calibration
effort and/or EPA performance evaluation samples. Performance svaluation
samples will be utilized whenever possible. These samples will either
be urovided by EPA or another governﬁent agency. Similarly, samples cou;d
be purchased from NBS for evaluation purposes.

-
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1) resuits of the performance audit will he kept on record and made
avallable to the EPA project officer. Summary results of the performance
audit will be sent to the EPA project officer every six months.
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12.0 PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDIILES

To obtain reliable data, eauipment and facilities must perform properly
at all times. Therefore, such equipment and facilities shall undergo regular
inrspection and preventative maintenance to guarantee that they are in good
working order. A pre-arranged plan and schedule using accepted and documented
procedures shall govern these activitles. The gpecific QA Project Plan will
give znly the most important occasions or instances of reguired prevantative
maintenance. JR8's Standard Operating Procedures for preventative maintenance

are included in Appendix A.
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23.0 SPECIFIC PROCEDURES IN USE TO ROUTINELY ASSESS DATA
PRECISION, ACCURACY AND COMPLETENESS

The following describe the methods that will be used on the TMS-III
contract to assess accuracy, precision and completeness of data baing
generated. The end of this section discusses how determination will be made

on noneanalytical tasks.

mrran

The accuracy of a method i3 expressed as the slope (b) of the least
scuares regression line of a plot of "measured"” vs. "targaet" concentrations.
The regression line is based on a minimum of three concentrations. Data
are initlally gemerated using standard samplies, which provide the "hegt-sase"
value of the slope. Natural samples will be aralyzed similarly, and these
data will be added to the control chart. Values from sampie sets will be

added as they are generated.

Accuracy control charts will typically be generated as follows, unless

otherwise direetad by a project’s requirements:

1. Seven standard samples are spiked at the lavels of iDL, 10DL ard
100DL and aralyzed.

2. The m=an and standard deviation at each concentration lsval are
calculated.

3. A plot of the "measured” vs. "target" concentrations is comstructed.
The least squares regression line of this plot s derived, and %he
mean and standard deviation of the siope are calculated.

4. The mean is the center line of the control zhar%t. The standard
ageviation(s) of the slope (over sevaral days) is the basis of the
warning and control limits, Warnirg limits are placed at the
mear +2s8, and contral limits are the mean +3s.
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S. Data outside of the control limits is not valid and subject to
QA review. Similarly, seven points on the same side of the qcentral
line constitute an errant situation, and QA review is needed. No
data generated since the last valid control sample i3 submlitted
until the problem(s) is rectified.

6. 'With each sample lot, the slope is calculated and added to the
control chart. The slope is ther pooled with previous data to
determine the values for control of the next sample set.

E:o:!:(gn

The measure used to estimate the precision of a method is the stan-
dard error of the estimates (Sy,x) for the least square regression line of
"aeasyred” vs. "target" concentrations. For example, data from standard
waters are uysed first to determine the precision of the method, and then
data from natural source water are used to determine the variabllity added
by the source (and the sampling). Distinct precision data is generated for
spe2iflic rarrow concentration ranges.

The primary role of thls application is to characterize the precision
2f any analysis method under specified conditions. This allows immediate
comparison of precision of different methods of analysis and/oar diffarent
results under the same method. Cperating on data generated from standards
water will produce only one estimate of Sy,x, whizh {s retained for refere
ence purposes. This precision estimate should always be smaller than that
found for any natural system. Exceptinns to this must be verified through
a careful ~check of all calculations. Operatinns with mnatural samples will
theoret ically oroduce as many Syvx estimates as there are sample :ypes. In
estabiishing a methodological approach.'these several values should be
pooled (for a given narrow concentration range) in accordance with the
following formula: ' |
1/2

- 2,- -
£s - Z(}'i'Y)Z -b (.'.x,-_-x)2
VX NED
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whare
n s number of replicates of each target concentration

N = number of target concentration.

This pooled estimate of the standard error is assumed $to be the best
estimate of the variabllity of the method. It is a sinele parameter estimate
of “he precision of tne method and can be compared with similarly derived
values. Future aralyses should fall within these precision boundaries,
an'A!ailure %o do 9o flags the analyst, the task manager and the 24 »rojeet

afficer.

Cally precision control charts will be used and constructed similarly

(14

0 the aceurany charts. PFar any glver concentratlion, the mean and standard
deviation of the replicates will be calculated. The mean is the center

lire, and warning and control limits are +2s and 23s, respectively. Data
from 2ach sample set willl be pooled with previous data points to generata new

control values for the next set.

The following additional laboratory OA/QC procedures will be used %o
agsess accuracy and orecision; these include linearity, recovery and use
of standard additions.

Ima X

The measure of linearity hetween the spike level and the response
siznal is represented by the correlation aoeffisient (Rxy). Accuracy and
orecision test data should always reflect a positive value of Rxy equal to
or greater thar 0.90. The laboratory has found that virtually all standards
addition data shows positive correlatisn measures in excess of +0,99, The
slnpe of the regression lime i3 expested to be +1.0 after suitable norrec-
tiong for scale differentlals bYetween gpike and signal levels. CSxperi-
mental values will deviate froa this expected value, in a random Gauss‘an.
b ]

Trege deviatlons are assumed to he random Jaussilan except when influenced

by insolutisn Jlisturbances
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The recovery of the method for the analysis of environmental samples
is determined by adding a spike (Ty, true value) of S0 ppb PCB to the sample
gselected earlier for replicate analysis. After the sample is analyzed and
the observed value (Dj) is calculated, the recovery for the spike will be
calculated as follows:

P{ = 100 (o3 - X3)/Ty

where ?; 1s the percent recovery. If the sample was diluted due to the
addition of the spike, X is adjusted accordingly. After determining Py
for at least 15 spike results, calculate the mean percent recovery (?) and

standard deviation (Sp) of the recovery as follows:

' a
’ s (Z ?J)/z
i=l =
2 2
s .J‘- TP - (L 20
P OVEimy > ial T
Jrere

n = number of percent recovery values avallable.

If the percent recovery of the splike i3 not within the interval of T o3 Sp,
tha system accuracv is out of contrql anrsd <he source of this systematic

arror zust be ‘dentifieq and resolved before continuing with routine aralysis,

At least one spiked sample will be analyzed along with each set of 20
samples or less that is analyzed at a giver %ime. These splked data are
nbtalned for each parameter of interest. The resovery data of all spikea
aralyses are recorded and perisdically (every 25 to 30 data points) the

acouracy erizerion are revised, updated, and improved.
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When the results of an analysis by standard additions are plotted, any
observed departures from the predicted slope (equal to 1) may be taken as
estimates of inraccuracy. These inaccuracies are due to the inmability of
the system %o generate data which are independent of interfasrences. The
results of the gseven samples wlll be averaged as an estimate of the inaccur-

acy of the method for such a population of samples.

"len  at enogg

Completeness will be expressed as the percentage of the amount of valid
data nbtained compared tn the amount of data expected. On the pernent recovery
required to ensure data accuracy, unless specified in the work plan, a ainimum
-30% completeness will be the goal for the contract. For non-analytical tasks,
accuracy, precision and completeness will be assessed in a qualitative fashion.
The {ollowing deseribes some ways irn which these parameters could be determined.

° Accuracy: Lin determining accuracy in a data aralysis task, the
methodology used to perform the analysis will de evaluated for
its abllity to generate reliable and reproducible results.

Data will be cross-checked and during systems audit will be
traced %o its origin to check the accuracy.

e Precision: Lif anr analysis included developing a generalized
model or developing scenarios as a means of perforaing a study,
precision would be determined by comparing these outputs %o a
"known” situation. An example would be a technology assessment
which ineciuded a set of conclusions from various data sources;
these conclusions would be comparsd with a known test site and
precision wouid be determined based on this comparison.

e Completeness wilil be determined by evaluating the sources studied
versus the %otal universe of data available.

044




Section Nn. 14
Revision No. 1
Date 7/6/82
Page 1 of 1

14.0 CORRECTIVE ACTION

The need for corrective action comes from several sources: equipnment
malfunction: failure of irternal QA/QC checks; fallure of performance or '
system audits; and noncompliance with NA requirements, FEach task in the
experimental design will define what the acceptable limits are beyonrnd which

gcorrective action must be implemented.

If measurement equipment or analytical methods fall QA/QC, the problen
111 Immediately de brought to the atten;ion of the task manager and project

Wiaa

A officer. If failure is due to eacuipment maifunction, the eguipment will
be repalred, oresisinn and accuracy will be reassessed, and the analysis will

be rerurn.

If noncomplilance is determined in the nnnanalytical parts of the project,
the cause of this nonecompliance will be assessed and a determination made
by the project OA officer as to how to rectify the problem. Corrective antinn
i1m thig cape can take several forms. 'Work will be reanalyzed or repeated
by “he same or different entity or a new work plan will be developed which
refocuses “he manner in which the work will be performed. ALl work whisch will
Se performed as part of corrective action will be directlv supervised bdv the
JRY projent afficer and will be subjected to a rigorous evaluation by the

quality assurance officer prior to sudbmittal to EPA.

In both cases of noncompliance, all attempts will be made to reanalyze
al> affented parts of the analysis so that ir the end, the product 1s not

affected by failure of QA requirements.

nridents of QA fallure and the corrective actinn tasks will be

-3
[
[ )
[

reported immedlately to the TPA project offfircer.
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15.0 QUALITY ASSURANCE RFPORTS TO MAMAGEMENT

Each task final report and technical outputs will Iinclude a section or
statement that discusses and evaluates data quality and validity. At a
minimum, the following information will be covered in the progress reports

and the final task report:
e Assessment of measurement data precision, accuracy, and
: ~ompletenaess
¢ Documentation of QA/QC practices
e Performance audit results
¢ System audit results

e Significant 74 oroblems and recommended solutions.

d For the total TMS-III project, a report by the JRS QA Offiaser will be
‘ submitted guarterly %o the EPA Project Officer and the JRB Project Marager

coverirg in general:

e Status of this projeet plan

v e Status on the coverage of specific QA project plans under
this zontract

e Data guality assessments
o Significant QA probleas

e Resulls of system and performance audits.




