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Criteri a for Ouality Assura nce practi ces with in Interna t i onal Technology Ana lytica l 

Servi ces l aboratories are documented in the IT Analytical Servi ces Qua lity Ass urance 

Man ual . Th e ITAS Manua l was wr itt en to enc ompass all ana ly t i ca l l aboratori es wit hin 

IT Corporation. The purpose of the ITAS Manual is to assure un i form Qua lity 

Assurance practices among all (IT) laboratories; however, ind i vi dual laborat ory prac­

tices wi 11 vary from 1 abora t ory to 1 aboratory. 

The ITAS Knoxville, Tennessee (Middlebrook Pike) laboratory has written a 

"l aboratory-specific" manual. This manual is an attachment to the ITAS Manual. As 

required by the ITAS Quality Assurance Program, this attachment is a supplement t o 

and is incorporated with the ITAS Quality Assurance Manual to prov i de t he Qu al i ty 

Assurance Program for the ~noxville laboratory operations (ITASK ). Refer to th e ITAS 

Quality Assurance Manual for specifics on issues not addressed i n this attachment. 

For t he Knoxville laboratory operations, the ITAS Quality Assurance Manual and 

this attachment have been prepared to fulfill the policies of IT Corporation, 

t he requirements of the US EPA and the State of Tennessee. 

Kl.I Format of the Attachment 

The l aboratory-specific attachment is formatted in the same manner as the ITAS 

Quality Assurance Manual so that personnel in Knoxville laboratory operat i ons 

can readily merge the requirenents of the ITAS Manual and this document. 

Section headings for both documents are the same with the exception that this 

attachment uses the section prefix K so that attachment sections are clearly 

identified. 
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This attachment is not mea nt t o be a self -s tanding document , th e ITAS Manual 

mu st be in cluded with th e at t ac hment to fu ll y describe t he labora to ry-s pecific 

Qu ali ty Ass urance Program. The ITASK attachment includes only those sect i ons of 

th e ITAS Qu ality Assura nce Man ual whi ch must be supplemented for full docu ­

mentat ion of a spec if ic act i vity, or whi ch prov i de for t he para ll el imple­

mentation of Quality Assurance practices. In the event that t he attachment 

describes an alt ernative means for implementation, when compared wi t h t he 

c-. manner prescribed in the ITAS Quality Assurance Manual, the implementation 

.. 

des cribed in th i s attachment shall take precedence for Knoxville laboratory opera­

tions. Contractual obligations will, of course, supersede both t he ITAS QA Manua l 

and this supplement. Review and approval of the attachment, as prescribed in this 

Manual is in accordance wit h the requirements of the ITAS Quality Assurance Program • 

Table Kl-1 lists the sections of the ITAS Quality Assurance Manual. The 

sect ions contained in this attachment are also identified. If a section i s 

not contained i n the attachment, the corresponding section in the ITAS Manual 

is adopted without supplement or change. Subsections are not listed in Table 

Kl-1, but are fully identified in the Table of Contents. 
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K2.l.l Qu al ity-Re la ted Responsibilities 
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The Middlebrook Pike laboratory is part of the ITAS Analytical Services gr oup in the 

Knoxville area. The organization of the Middlebrook laboratory is shown in Figure 

K2-l. The Quality Assurance responsibilities of the positions sited are as described 

in Section 2.1 of the ITAS Quality Assurance Manual. 
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Knoxville laboratory practices and operating procedures are described throughout 

the Knoxville specific QA Manual. Table K3-l briefly describes the laboratory func­

tions relating to the flow of samples through the laboratory. The table also 

indicates the party responsible for sample movement within the laboratory system. 

Figure K3-l presents a flow chart of functions for laboratory analysis. 

~ The following manual sections address specific laboratory procedures and practices. 

, ..... 



STEP # 

1 

2 

3 

4 

5 

6 

7 

TABLE K3 -1 

ANALYSIS FLOW CHART 
KNOXVILLE LABORATORY OPERATION 

DESCRIPTION 

Samp les sent to 
1 aboratory. 

Sample is unpacked 
and inspected and 
paperwork verifying 
completeness. 

A project record file 
is prepared, job 
assigned, all sample 
identification placed 
with sample in temp­
orary storage. 

Project information 
is recorded into 
manual log and 
billing information 
is recorded. 

Sample is placed in 
proper storage area 
with proper labels, 
and computer is up­
dated with project 
information. 

Copies of job infor­
mation are distribu­
ted to analytical 
group leaders for 
and test assignment 
processing. 

Chemists collect 
samples from stor­
age area and per­
form test. 

PERFORMED BY 

Client 

Sa mple handlers and 
sample receptionist 

Sample Custodian 

Customer Service 
Representative 

Sample Custodian 

Sample Custodian 

Group Leaders/Analysts 
control removal and 
return 

Section r10. K3 .0 
Revision lo . l 
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DOC UME NTS USED 

Sample Ch ain­
of-Custody, 
Request for Ana ­
lysis 

Above plus any 
correspondence, 
quotations, etc. 

Pro j ect file, 
samples labels 

Billing info r­
mation 

Computer data 
system records 
project file 

Project file, 
Request for Ana­
lysis 

Analysis log, in­
strument mai nte­
nance log, data 
sheets 
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STEP I/ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

TABLE K3 -l (continued) 

DESCRIPTION 

Analytical data is 
reviewed and trans­
cribed onto data 
reporting sheets 
for typing. 

Analytical results 
to Group leader on 
completion of test­
; ng protocol. 

Data is reviewed and 
approved and paperwork 
is placed in project 
file. 

QC data is copied for 
QC Coordinator for 
entry into control 
charts • 

Analytical data for 
the report is com­
piled and reviewed and 
contents of project 
file reviewed and 
approved. 

Analytical report 
is prepared. 

Fina 1 report is 
reviewed and sign-
ed by Lab Manager 
or Operations 
Manager. 

A 11 records and 
documents are 
maintained. 

Sample is retained for 
2 weeks after report 
issued and then pro­
perly disposed. 

PERFORMED BY 

Analysts or Group 
leaders 

Analysts 

Group leaders 

Group Leader 
QC Coordinator 

Operation Manager 
or Project Manager 

WoR!· processing or 
EDT 

Management 

Management 

Sample Custodian 
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DOCUMENTS USED 

Instrument cali ­
bration log, Q.C. 
1 og, data sheets 

Copies of data 
reporting sheet, 
analytical data, 
QA/QC results 

Copies of data 
reporting sheet, 
analytical data, 
QA/QC results, 
project file 

QA/QC results 

Project fi 1 e 

Fina 1 report 

Signed report 

All documents 

Request for 
hazardous che­
mical lab dis­
posal 



Auxiliary 
Functions 

ater a 
4.0 procedure & 

control 

, 6.0 I Calibration I 

NOTE : 1. See TABLE K3-l 

• 

1 ) , 
FU c K3-l 

LABORATORY ANALYSIS FLOW CHART 
KNOXVILLE LABORATORY OPERATIONS 

Laboratory 
Functions 

ece1pt o 
samples and 

5.0 Initiation of 
testin 

acceptable 

10.0 processing 
& validation 

12.0 Records 
mana ement 

Activities 

~Complete Chain-of-Custody 
0 Sample log in 
0 Define tests to be performed 

on specific samples 
0 Define QC sample requirements 

0 Analysis of samples 
0 Analysis of QC samples 
0 Summarize QC data 
0 Update control charts 
0 Statistical treatment of data 

~Calculate analysis results 

0 Independent data review 

0 Surrrnarize data 
0 Issue within IT or to client 

0 Prepare pro j ect file 
0 Maintain record s 
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Appli cab le Steps For 
Analy t i ca l Sampl es 

1,2,3,4 
5,6 

5,6 

7 
7 

11 
11 
10 

7 , 8 

9 ,10,12 

10, 12 
13, 14 

10 ,1 2 ,1 5 
15 



K4 .0 MATERIAL PROCUREMENT AND CONTROL 
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This section is to provide additional detail to the ITAS Manual Sect ion 4.0. 

Th e dutie s specified in the ITAS QA Manual concerning purchasing nateria l s and 

co ntro llin g them in the laboratory are assigned to the Group Leaders. Each Group 

Leader is responsible for naterials used in his/her area. 

Routinely purchased naterials are tracked by a conputer inventory program. This 

prograr.1 includes a list of materials, reorder points and order s iz es. A vendor cata­

lo g nunber for each item is also included. The catalog nunber defines the grade 

or other specifications that r.ust be net. Purchases are made by the purchasing 

rlepartnent and tracked using this system. 

Purchase requisitions are filled out for materials not in the inventory system. 

Material specifications, with Group Leader approval, are stated on the requisition. 

The material specifications r.,ay consist of a vendor catalog nur.1ber. The requisition 

is approved by the appropriate Group Leader and then goes to the purchasing depart­

ment. Orders are placed by the purchasing department. 

When materials are received, they are checked by the appropriate Group Leader or 

designee. The person receiving the shiprient signs and dates the packing slip indi­

cating approval of the material. The packing slip is filed with the purchasing 

records. 

K4.l.3 Organic Chemical Analysis 

Pesticide-quality solvents, methylene chloride, hexane, acetone, methanol and 

ether are analyzed to determine the extent of impurities present in each. Any lot of 
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solvent showing s ignifi cant in te rfe rent peaks i s el i mi nated f rom cons ideration for 

use by thi s labora to ry. Acetone is the onl y exception since th ere are alw ays at 

l eas t th ree pea ks present du e t o sel f -condensation products of acet on e. 

Th e pu rity grade of GC and GC/MS carrier and detector gases r.iu st be sufficient to 

neet detector and net hod requirenents. Instrunent manufacturer li t erat ure i s used as 

a guid el in e fo r det ermini ng t he puri t y grade to use. 

K4.l. 4 .l Wat er 

Wat er used for the analysis of trace metals should be purified by reverse 

osnos i s /d eion i zat i on to not less than 10 Mn cm. Water for organic de t ermin ations 

shou l d be de i onized and then further purified wi th activated carbon. Water for orga­

nic ana ly sis shou l d be checked for methylene chloride throughout t he day wh enever 

purge an d trap riethods are used. 

K4.3 Storing and Maintaining Reagents and Solvents 

As an exception to the ITAS QA Manual, the organic reagent TBA solution i s stored at 

roon t emperature as allowed by CLP protocol • 

K4.4 Glassware Cleaning Requirements 

Containers provided for laboratory sanples as well as closure and sealing procedures 

are EPA approved. When vigorously cleaned sample containers are required, commer­

cially available, precleaned, quality controlled containers (e.g., from I-Chem ) nay 

be used. Quality control certificates shall be maintained on file by t he QC Coor­

di nator. 
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Chronic acid washing of glassware i s used only when it is found to be necessary; for 

exanp l e, when routine cleaning procedures have not been sufficient to eli~inate 

interfering residue. Cleaned glassware is stored uncovered in closed cabinets or 

drawers. Slassware is solvent rinsed, with the ~xtracting solvent, pr io r to use. 
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KS.n SAMPLE RECEIPT AND INI T~ATION OF TESTING PROGRAM 

KS.l Field Sa ~ple; Receipt, Archiving, Collection and Shipnent 

Any samples that are damaged due to leaky containers, broken glass, or unusua l 

odors that may be present are reported to Laboratory Management immed i ately. 

At any time a sample is to be shipped by common carrier or sent through the 

Uni ted States ~il, it must comply with the Department of Transportation (DOT) 

Hazardous Material Regulations (49 CFR "TRANSPORTATION"). 

Prior to collection, the collection team must consider the analyses to be per­

formed so that the sample containers and shipping containers can be assembled 

and the proper preservatives added. See Table 5-1 in the ITAS QA manual. 

Preservatives are not added by the laboratory after receipt of samples. 

KS.2 Chain-of-Custody (Form) 

As stated in the ITAS QA Manual, ITASK shall not accept samples collected by IT per­

sonnel for analysis without correctly prepared Chain-of-Custody and Request for 

Analysis forms. Figure KS-1 is an internal Chain-of-Custody form, which is used as 

necessary, e.g., for analyses per CLP protocol. 

KS.3 Laboratory Receipt and Entry of Sample 

The sample is removed from the shipping container and the sample identification 

information contained on the sample bottles compared to that on sample packing 

lists, or included Chain-of-Custody documents. If discrepancies exist, appropriate 

notes (signed and dated) are made on the Chain-of-Custody document and the shipping 

and receiving supervisor is notified. 
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The following i tems are checked and noted on the Sample Receipt Log (Figure KS-2 ) 

upon receipt of samples. 

A) The seals and tapes on the cooler are unbroken and uncut. 

B) Th e sample containers in the cooler are intact. 

C) Th e cooler contains ice. If not, measure the temperature of th e water in t he 

cooler. 

D) Th e identification on the sample bottles correspond to the entries on 

~ accompany i ng forms. 

,--

.... 

· E) The samples are of sufficient quantity to perform the requested analyses. 

F) 

G) 

The number of sample containers received (i.e., bottles) is equal to the 

number of samples listed on the Chain-of-Custody or accompanying forms. 

Projects are identified by giving each a unique, client-specific three or 

four character code (e.g., "EPAL" for USEPA, Las Vegas), followed by a five 

digit number, sequentially assigned. The label in Figure 5-6 is not used. 

Instead, individual samples are assigned sequential four digit numbers, pre-

ceded by one or two character prefixes. Triplicate labels, using prenum-

bered tape, are affixed to each sample, two of which may be transferred to· 

subsequent aliquots for use in the laboratory. 

H) Any nonconformances are noted on a nonconformance form (Figure KS-2). 

Sample preservation is not checked at this time. The pH of samples for metals, 

wastewater, and TOC analyses is checked by the analyst just prior to analysis. If 

the samples are not at the proper pH, a nonconformance memo is filled out. The 

sample pH is adjusted by the analyst when required by the analytical method. If the 

pH measure.ct does not correspond to the information on the Request for Analysis form, 

the client is notified in the analysis report. 
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This faci lity st ores: Samples , and past samples , which may or may not be classified 

as "Hazardous". The duration of sample storage i s now for 2 weeks after th e report 

has bee n i ssued, unl es.s otherwise obligated by contract or agreemen t . 

K5.4. l Pre-Ana lysis Storage 

The samp l es are placed into appropriate storage by the sample custod i an (o r st aff ). 

Samp l es are stored as pres cribed in Section K5.4 of the !TASK Laboratory-Spec ific 

Q.A. Manual, The requ i rements for storage temperatures and holding times spec ifi ed 

i n the ana lytical methods are used (EPA and SW 846 methods). Note that t he requ ire­

ments in Table 5-1 of the ITAS QA Manual refer to water samples. The holding t imes 

may be different for other matrices, 

KS.4.2 Post-Analysis Storage 

Anticipation of reanalysis prescribes proper environmental control. If reana­

lysis is not anticipated, environmental conditions will not be observed, t he 

samples are stored at room temperature. 

K5.5 Initiation of Testing Program 

After the analytical program has been entered into the laboratory computeri zed i nfor­

mation management system, a coding package is produced. 

The coding package contains a copy of the Chain-of-Custody ·and Request for Analys i s 

forms as well as the analytical program and the computer generated test ass i gnments. 

This coding package then goes to the Group Leaders. The Group Leaders update the 

computer information by verifying test assignment and assigning any additional tests 

that are needed. 

- - ---- --------
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The sanp e cu stodi an wi ll transfer sanpl es f rom t enporary stora ge to th e archi ve 

st orage area as ana ly ses are compl eted. Storage tine i s two wee ks aft er th e repor t 

i s iss ued unless: 

1) Spec i fied ot herw i se by th e cust oner 
2) Sanp l e is known to be i nvolved in litigat i on, in which case it is st ore d 

unt i l t he l ab i s notified by t he client 

The sanples are categorized in storage according to their sanp l e nunber, wh ich in 

turn has traceability and directly corresponds to sequential dating. 

KS.6.2 Disposa . of Lab-Generated Waste 

Disposa l of laboratory generated waste is addressed in ITASK SOP No. MA85 0107 . 
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SA~PLE RECE IPT LOG 
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ITAS - K-CD01 0R 2 

Pro j ect Code ____________ _ Number/ Type of Samples 

Date Project Coded __________ _ 

Date / Time Rece ived __________ _ 

************************************* For EPA-CLP Use*********************************** 

Fo rms Received 
Ca se ii Feci'eral Express Airbill Yes Jo 
SDG ii --------------- Traffic Report Yes Contract ii ______________ _ Sample Tags Yes No 

---------------------------------------------Custody Seals - present, intact, & properly placed? Yes 
Yes 

? Yes 
? Yes 

Sample Condition - intact & properly packed? 
Ch ain-of-Custody - present & correctly filled out 
Request/Analysis - present & correctly filled out 
Blue /W et Ice - present Ye s No Blue 

Temperature of Wet Ice ____ _ 
Ice Frozen 

No Comments _____ _ 
No Comments 
No Comments------
No Comments _____ _ 
Ye-s - No 

Turn around Time - Rout i ne (1 0-15 work i ng days) Other (spec ify) 
Ru sh Turnaround - --<48 hr 48-96 hr 5-10 days Other --------
QC Level - _I -rI rrr- IV _other (specify)_-__________ _ 

Special Instructions: --------------------------------

---------------------------------------------Lab Ko. Client Identif i cation Analysis Conta iner / locat ion 

Page_ of __ 
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Thi s section of th e ITAS- K attac hment t o t he QA man ual pres cri bes th e specific 

calib rat i on pra ct i ces used by t he Kno xville l aboratory. Onl y th ose procedu res that 

vary from, or are in addit ion t o, t hose described in Section 6. 0 of th e ITAS QA 

Manual are descr i bed. 

K6.l.6 Calibration Records 

r,-. The records prepared and the record maintenance procedures are described separat ely 

for each instrument type in Section 6.2 - 6.3. 

K6.2 Operational Ca l ibration 

K6.2.1 GC/MS Calibration 

K6.2.l.l Tuning and GC/MS Mass Ca l ibration 

Each GC / MS system used for HSL compound semivolatile/pesticide ana ly si s is t uned 

using DFTPP. Each GC/MS system used for HSL volatile analysis is tuned us i ng BFB. 

The ion abundance criteria for both volatile and semivolatile/pesticide analyses mus t 

be demonstrated every twelve (12) hours during sample analysis. Specific ion abun­

dance criteria are listed in the appropriate SOP and in Figures K6-l and K6-2. 

K6.2.l.2 Initial Calibration of the GC/MS System 

GC/MS uses an internal standard calibrat i on procedure. Specific methods may requ ire 

modified procedures. 

Each GC/MS system used for HSL compound analysis is initially cal i brated using a 

minimuM of 5 concentrations. Because of lower response, a four poi nt cal i bration i s 
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used for 9 of th e semi volatil e compounds and a th ree-point calibration is used for 

benzidi ne. Su r rogat es and internal standards are included in ea ch st andard . The 

average re l ative response factor (R RF ) and "f, RSD (percent re l at i ve stan dard deviation )° 

of eac h HSL compound is calc ul ated and t abul ated. The '° RSD of th e calib rati on check 

compounds (CCC) mus t be <30% and the average RRF of each performan ce ch eck compound 

(SPCC ) must be~ 0.300 (0.250 for Bromoform) for volatiles and > 0. 05 for 

semi vo l at il es / pesticides. See Figures K6-3 through K6-8 for CCC and SPCC details . 

K6~2.l.3 Continuing Calibration 

A da i ly standard conta i ning 50 ng of all volat i le or semivolat i le HSL compounds and 

the required surrogates is analyzed every 12 hours during sample analysis. 

The da ily RRF va lu es for each CCC are compared to the average RR F va lu es f rom the ini­

t i al ca l ibration by cal culating a percent difference (% D) using the fo llowing 

equat i on: % D = da i ly RRF - avg RRF X lOO 
avg RRF 

The% D of each CCC rrust be less than 25 percent for the daily standard to be 

accepted prior to sample analysis. A system performance check is also performed ~s 

described above, using the daily standard data. If the CCC and SPCC criteria are 

met, then RRF's and% Os are calculated and reported for all compounds in the da ily 

standard. If any of the CCC or SPCC criteria are not ~t, the system is eva lu ated 

and corrective action is taken; corrective action may involve running a new init i al 

calibration. 

The daily calibration standard may be combined with the mass calibration standard 

(BFB or OFTPP) and the two calibrations performed simultaneously. 
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Data from each tuning and mass calibration, initial calibration, and continuing 

calibration are recorded on calibration summary forms (Figures K6 -l through K6 -8) 

and fil ed with the raw calibration data by instrument, analysis, and date in the 

calibration section of the laboratory operations files. These files are near the 

associated instrument. Copies of calibration data and summary forms are filed with 

the new data and data package for each associated project in the project files as 

de~cribed in Section Kl2.0. 

K6.2.2 Calibration of the Gas/Liquid Chromatograph 

Th,e gas chromatography laboratory performs instrument calibration by two basic proce­

dures depending on the nature of the project: project specific procedures and 

routine calibration procedures. The calibration procedures for a specific project's 

analyses may deviate from the described procedures if the contract specifies specia l 

requirements or if the analytical method specifies a different calibration procedure. 

r K6.2.2.l Project Specific Procedures (EPA-CLP Procedures) 

K6.2.2.l.l Initial Linearity 

Each time a new column is installed into a specific gas chromatograph, or the chroma­

tographic conditions are changed, i.e., change of flow rates, detectors, electron ics, 

etc., response linearity is established for each GC analyte at these conditions. 

Three different concentrations of each parameter in a set of noninterfering mixed 

standard solutions are analyzed. Calibration factors are then calculated for each 

pesticide and PCB. The linearity for the calibration factors is determined and 

recorded. 
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Retention tine windows are used to tentatively identify pestic ides / °CBs during sa~p1e 

analysis. Retention tine windows are established by making three (3) inj ections of 

all pesticide / PCB standard solutions over a 72 hour period (e,ach conpound should Je 

inj ected near the begi nning , near the niddl e, and near the end of th e 72 hour 

period ) . The retention time shift of the surrogate dibutyl chlorendate nust be <2 . 0~ 

diff erence for packed colunns (<1.5% for mega bore colunn). If the dibutyl chloren­

date retention time shift is acceptable, the retention time windows for the standards 

are calcula ted. The retention tine window for each component is + 3 times the stan­

dard deviation of the three absolute retention times for that component. If the 

calculated retention tine window is less than 0.01 minutes, tMen the retention time 

window i s calculated as + 1% of the initial retention time of the conponent in the 72 

hour sequence (..:!:_ 0.75% for mega bore colunns). 

K6.2.2.1.3 Standard and QC Solutions 

Conponent breakdown is nonitored by injecting a standard containing DDT and endrin 

and looking for its breakdown products: ODO, DOE for the former, and endrin aldehy de 

~ and endrin ketone for the latter. The combined breakdown must be< 20%. The brea-k­

down check standard is injected at the b~gJnning of a 72 hour (the second standard) 

run and after every tenth sanple. 

To ensure continued linearity, a set of low, mediun, and high concentration daily 

evaluation standards of a representative group of pesticides or PCBs are injected 

before any sanples are injected. Calibration factors are calculated for each para­

neter; the% RSD r.ust be< 10% for the run to continue. After a specified nunber of 

sanples, the nid-range evaluation nix and a specified standard mix are injected to 
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check daily retention times, component breakdown, and calibration factor % differen­

ces. Calibration factor % differences must be< 15% for quantification and< 20% for 

con f irmation. 

~6.2.2.2 Routine Calibration Procedures 

K6.2.2.2.l Initial Linearity 

~ Standards are run at a minimum of 3 to 5 different concentrations. The resulting 

~ chromatograms should elicit all respective peaks on scale to allow for quantitat ion 

using either peak height or area. PCB standards may contain more than one Aroclor 

only if there are no interfering peaks between them. 

The results may be used to prepare a calibration curve for each analyte. 

Alternatively, the percent relative standard deviation (%RSD) of the RFs for each 

compound is determined. If the %RSD is < 20% over the working range, linearity 

through the origin can be assumed and the average response factor used in place of a 

calibration curve. 

If standards are not within acceptable limits, the instrument should be checked, the 

source of the problem identified, and corrections made. Standards (for those out of 

acceptable limits) will then be rerun. 

K6.2.2.2.2 Retention Time Windows 

If SW-846 3rd edition methods are used, retention time windows will be established. 

The procedure is described in Section K6.2.2.l.2. 
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The working calibration curve or response factor must be verified on each worki ng day 

by injecting a da i ly quantitation standard for each analyte. (More than one solut i on 

nay be required to cover all the compound.) If the response for any ana ly te var i es 

from the predicted response by more than.!. 15%, a new calibration curve must be pre­

pared. When comparison of the daily standard is made to the initial average response 

factor, the daily response factor is used for quantification. However, if comparison 

of the daily standard to the calibration curve is required, then the initial calibra­

tion curve is used for quantification. 

If the daily quantitation standard does not meet the.!. 15% difference limits, the 

i nstrument should be checked, the source of the gross deviation identified and 

corrections made. A new standard curve may be required depending on the action taken 

to correct the deviation. If changes were minor, another daily standard can be run. 

If the standard r.ieets the acceptable limits, a new calibration curve will not be 

necessary. 

An additional standard check will be run every ten samples to assure GC conditions 

have not changed from the initial daily standard check. This standard will be com­

pared to the respective daily quantitation standard for retention time, response fac­

tors, and any visible chromatographic abnormalities. If retention times are outside 

the retention time windows or the response factor% difference is > 15% (>20% for 

confirmation), then all samples analyzed after the standard failing criteria and 

before the next good standard check will be reanalyzed. 
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Th e proj ect speci fi c lin earity and retent ion tine wi ndow data are reported on GC 

sta ndard sunnary sheets and are stored al ong with t he chromat ograms in th e cali bra ­

tion sect ion of th e l aboratory operations fi l e by instrunent and date in th e GC lab . 

All nonp roj ect spec if ic ini ti al cal i bration curves or data are f il ed in th e GC lab in 

th e calib ration section of th e laboratory operations fi l e by instrunent and t1en 

dat e, hut distingu i shed fror, the pro j ect spec i fic calibration data. When an ini~ial 

calib ra ti on is rep l aced by a new i nit ial ca l ibration, it will be narked as del et ed , 

i ni t ialed, and dated in the top right side and renain in the fil i ng system. 

The daily standards will be filed wit h respective projects and cross-referenced with 

t he app licable initial cal i bration data. 

K6.2.3 Aton ic Absorption Spectrophotometer (AA) 

K6.2.3.l Calibration 

Light source and optical system: The AA signal is the rat i o between t he in i ti al 

source intensity and the intensity after the absorption process. The opt i mun in itial 

source intensity for each eler.ient is provided as recommended lamp currents by instru­

r.ient nanuf acturers. 

Chemical and flame factors: Unless the fraction of atoms in both standard and 

sanples that get aspirated into the flame are the sane, inaccurate data will resul t. 

Matrix effects in sar.iples are the primary cause of this difference. Matri x effect s 

can be minimized by closely matching the solvent, acid concentration and the con­

centration of other major anions and cations in the standards with the samples. 
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Errors du e to different mat rices also can be minimized by using the standard addi­

tion method of cali bration. 

Because atoms absorb monochromatic light at the primary wavelength, any ionization 

during samp l e atomization will decrease sensitivity. This i on iz ati on ef fect , 

which is most pronounced for the alkali and alkaline earth elements, is r.iinimized 

by add in g an ionization buffer to all sample and standards. 

The formation of refractory compounds in the flame also causes a loss of sensi­

tiv ity. This problem can be minimized by the use of nitrous oxide-acetylene 

flame or using releasing agents. Method handbooks and instrument manufacturer 

instruction manuals provide guidance regarding the correct choice of fuel, 

oxidant, type of flame (rich or lean) and ionization buffers or releasing agents. 

The initial determination and continued verification of the baseline noise, 

sensitivity and linear working range of each element are the important instrument 

calibration and operation considerations. In operating an atomic absorption 

system, a number of variables rrust be held constant before the system is i n 

statistical control. These variables include instrument warm-up, burner align­

ment, flame type, fuel, oxidant, lamp intensity, slit width, wavelength, matrix 

effects, aspiration time and aspiration rate. The following applies (with further 

detail to be found in the manufacturer's literature): 

• Install the correct lamp, set the recorTJTiended current, wavelength and spec­
tral bandpass. 

• Light the burner, allow it to stabilize and adjust its position for maximum 
absorbance using a midscale standard. 

• Prepare standards in the recommended concentration range (see Table K6-l). 
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o The sensitivity is the concentration of an element that will produce an 
absorbance of 0. 0044 . 

Example: Ab sor banc e if l ug/ml = 0.060 0.0044 = 0.073 
0.060 

---

• Th e AA system shall be warmed-up until the output is stable (u sually about 30 
minutes. The hollow cat hode lamp will be aligned to produce the max imu~ emitted 
ligh t to the detector. In flameless AA, the inert gas flow in si de th e furnace 
must be optimized to provide maximum sensitivity. 

• Aspirate the most concentrated calibration standard to be used and adjust the 
scale expansion to obtain full-scale output. Successively, aspirate the 
rema ini ng standards (for a total of at least three) and the standard blank. 
Construct a calibration curve, from which the concentration of the samples is 
determined. A single standard addition is used on all samples, unless it 
has been determined to be unnecessary for a given sample matrix. 

• The readout values obtained for the standard curve of each element should fal l 
within a specified range. If readings are excessively low, the operator shou ld 
check gas flow, burner or cell alignment, wavelength, slit width, photo­
multiplier voltage, and lamp intensity prior to analysis. , 

. • Output from the instrument is to a suitable strip chart recorder or printer, 
which allows continuous monitoring of baseline noise, lamp stability, etc., and 
provides hard copy of all raw data. 

• Any deviation from historical values indicates that some aspect of the in­
strument is malfunctioning or deteriorating (such as a lamp). Before pro­
ceeding, correction shall be made. 

o If large amounts of dissolved salts are present in the solution to be anal­
yzed, the nebulizer will not handle the solution in the same manner as it 
will a solution with a small quantity of dissolved salts. Such an i nterfer­
ence should be accounted for by adding a salt to the standards or by matching 
the density of the samples and standards or by use of the method of standard 
additions. 

K6.2.3.2 Record Storage 

The charts for each instrument and each day contain calibration and sample raw data 

and associated calculations. Each chart is given a number. The charts are numbered 

sequentially and filed in the AA storage area. The charts are cross-referenced in 

the laboratory project files. 
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• A high level calibration standard of all elements is analyzed. (More than one 
solution ~ay be required to cover all of the elements.) 

• A calibration blank prepared at the same acid concentration as the calibration 
standards is analyzed. 

• The ICAP computer does a linear regression using the standard and the blank and 
constructs the calibration curve for each element. 

K6.2.4.2 Daily Calibration 

An instrument check standard containing elements at a concentration equiva l ent to 

the midpoint of their respective calibration curves is analyzed. The standard(s) is 

prepared using standards from a different source than the calibration standards. The 

recovery of the daily standard r.ust be within 90-110%. 

K6.2.4.3 Record Storage 

Each day 1 s data consisting of calibration data and sample data is nunbered. The 

charts are numbered sequentially and stored in ICAP storage areas. The charts are 

cross-referenced in the laboratory project files. 

K6.2.5 T0C 

This procedure is specific to the 0.I. instrument used by ITASK. 

• Set I.R. at zero so millivolt output is between 1-10 mv and fasten pump head. 

• Analyze reagent blanks until the values for each type of analysis are consistent (.::, 
0.5 mv) for four consecutive runs, average each value and enter average value in 
"calibration constants" display mode. 

• Calculate the standard mass in ~g of the calibrating, working standard of interest 
and enter the value in "calibration constants". 

• Analyze the calibration standard at least four times. The standard deviation 
for three consecutive runs rrust be less than 5%; enter the average millivolt value 
in the"calibration constant" display mode. 
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o Analyze a water blank until all appropriate analyses are less than 1.0 pp~. 

o Analyze sta ndards of the other typ es of carbon analyses which are required for a 
project that are different than the calibration standard. If the average standard 
value for three consecutive runs of these standards falls within+ 10% of th e true 
value, proceed with sa~ple analysis. 

Calibration data and charts are filed by project in the laboratory project files. 

K6 .2.6 Hi gh Pressure Liquid Chro~atograph (H PLC) 

K6.2.6.l Initial Calibration 

A ~inimu~ of three (3) concentrations are analyzed. The results may be used to pre ­

pare a calibration curve for each analyte. Alternatively, linearity through th e ori­

gfn ~ay be assu~ed if the present relative standard deviation (%RSD) of the response 

factor is < 20% and an average response factor used. 

K6.2.6.2 Daily Calibration 

A daily standard is analyzed for each analyte. The daily response must be within+ 

15% of the predicted response using the initial calibration data. 

K6.2.6.3 Standard Check 

A standard check is run every ten · samples to assure HPLC conditions have not changed 

from initial daily standard check. This standard is compared to the respective daily 

standard for retention time, peak heights, response factor, and any visible chroma­

tographic abnormalities. If there is significant deviation in these characteristics, 

all samples analyzed after the last good standard check and before the next good 

standard check will be reanalyzed. 

K6.2.6.4 Record Storage 

Three-point calibration curves are filed by date with the project they were run with. 

The daily standards are filed with their respective projects and cross referenced 

with the applicable three-point chromatograms. 
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A calib rat ion curve i s prepared by injecting stan rl ards, (single anion or r.iixture ) . 

Th e order of retention i s always F-, c1-, NOz-, Br-, N03-, P043 -, S042 -. In j ect at 

l eas t th ree concentrations for each anion plus a blank. This will produce a calibra­

tion cu rve with a peak height vs. concentrat i on per anion. If linearity is 

established for a given detector setting, (c orrelat i on coefficient > 0.995 ) i~ is 

acceptable to ca l ibrate wit h a single standard. The daily calibration standard rnst 

O be wit 1i n ± 10% of the calibration curve. Cali bration data is stored at the in st ru­

~ent in the instrunent logbook. 

... . 

K6.2.8 Ult ra Violet/Visible Light UV/VIS SpectrophotoMetry 

Wave l ength accuracy - can be checked using optical glass filters or chemical 

solutions which exhibit absorption spectra with strong, sharp peaks. Oidymiun 

glass has a strong absorption line at 585 nn. Nickel, cobalt, chromiun, and holnium 

ox ide so lutions can also be used to check wavelength accuracy. Prepared solutions 

are also available for this purpose. Note that the absorption peaks nay be shifted 

on instrunents with wide band widths. If the wavelength accuracy checks do not reet 

specifications quoted for the instrunent, have it serviced immediately. 

Stray light - is defined as all undesired radiant energy reach i ng the detector. 

Stray light causes deviation from Beer's law. Stray light of 0.5 and 5.0 per­

cent causes a deviation of 2 and 15 percent respectively, at an absorbance of 

one. To che:k for stray light problems: Prepare a solution of 0.16g potassiu~ 

chromate per liter in O.OSN potassium hydroxide. Set the instrunent wavelength 

to 374nn and r,easure the transMittance of the solution. It should be less than 

0.05 percent or within instrument specification. If it is greater, check for 

obvious leaks or have the instrument serviced. 
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Len gth and posi t ion in g of sampl e ce lls can affect the absor ban ce neasured . o0 

not ass une that a grou p of cell s have t he sane path l engt h as th eir li sting . A 

conrnon ni s t ake i s t o deve l op a st an dard curve wit h one cel l an d th en neasu re san­

ple s with anot her. Meas ure the absorbance of the coba l t so l uti on des cribed above 

at 510n n usi ng al l cells. Set aside all cells with absorbances th at do not ag ree 

with in 1 percent. Cell windows r:ius t be clean, and the ce l ls can be reprod uc ibly 

pl aced in t he spectrophotoneter. 

Photonetric li near i ty - i s neas ured by the add it ivity of absorbance va lu es. In st ­

runent linearity can be evaluated by measuring the absorbance of ser i al dilutions 

of chromiun, cobalt and nickel solutions. Calibration records are kept in a logbook 

at the instrunent. 

1(6,2.9 pH Meter 

Cali brat i on is obta i ned by using 2 commerc i al buffers at concentrations t o bracket 

the expected sample concentration range. Calibration records are kept in a lo gbook 

at the instrunent. 

K6.2.10 Conductivity Meter 

Cal i bration is performed using a O.Olm solution of KCL and water with a conduct i vity 

of less than 1 urnhos/cm, Equilibrate the solution at 25°C, Rinse the el ectrode in 

the above KCL solution and measure the conductivity. The. conductivity should be 

approximately 1400 urnhos/cm. The cell is replaced or new standards are made if 
-

results are outside 1400 ± 30 urnhos/cn. Calibration records are kept in a logbook at 

the instrunent. 
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Ca l ibration: all balances are serviced quarterly under a maintenance contract wit h a 

balance service company. Using class "S" weights, the analytical balances are 

checked daily. The results are recorded in a logbook. For balances which are 

direct reading to 0.01 gram, the acceptance criteria for the calibration check is 

= O.Olg for Oto 100g and± 0.1 percent of the applied weight over 100g. If the daily 

,~ calibration check is not acceptable, the balance will be serviced as needed. The 

,. 
balances are calibrated to at least 95% capacity a minimur., of once every 3 months. 

Calibration records are kept in the balance room. 

K6.3.2 Thermometers 

Thermoneters are all directly tracable to NBS thermometers. All working thermometers 

are calibrated annually using NBS traceable thermometers. 

K6.4 Summary of !TASK Calibration Requirements 

Requirements for !TASK instrument calibration are summarized in Tables K6-l and K6-2. 

Table K6-2 shows a list of instrument logs maintained by the laboratory. 



Instrument 

Atomic Absorp­
tion Spectro­
photometer 

Gas 
Chromatograph 

Inductively 
Coupled Plasma 
Emission Spec­
trophotometer 

Ion Chromato­
graph 
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Table K6-1. Summary of Operational Calibration Requirements 

Calibration Standards 
Used, Initial and 

D a i l y Mi n i mu r.1 

Initial: 
Dai 1 y: 

3 levels + blank 
1 check standard 
(midrange) per 10 
samples; 

Initial: 3-5 levels 

Dai l y: 

Initial: 

Daily : 

Initial: 
Daily : 

1 level of check 
standard 

Std check every 
10 samples 

high standard + 
blank 
Instrument check 
standard and cali­
bration blank 
every 10 samples 

3 levels + blank 
1 level of check 
standards every 
10 samples (mid­
range) 

Acceptance Limits 

Linear regression correlation 
coefficient >0.995; 
Daily check std 90-110% 
recovery 

Std curve or calibration 
factor (CF) if% RSO <20; 

CF < + 15% of initial 
ca 1 i brat ion 

CF+ 15% of daily 
calThration (< + 20% for 
confirmation). Retention 
times within retention time 
windows. {For nethods using 
retention time windows.) 

Check std 90-110% 

Linear regression correla­
tion coefficient >0.995 
Daily : + 10% of original 
curve 

Corrective 
Actions 

Make new standards or 
establish new calfbra­
t ion curve 

Make new standards or 
establish new calibra­
tion curve 

Recalibrate. 
Repeat twice; if out­
side control limit, then: 
recalibrate and make 
new stds ff necessary 

Make new standards, 
recalibrate 

Reference I 

1,2 

1 

3 

4 



Inst runent 

pH Meter 

UV-Visible 
Srectro­
rhotometer 

HPLC 

Total Organic 
Carbon 

GC/MS 

Conductivity 
Meter 
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Table K6-l. Sunmary of Operational <:alibration Requirements (cont.) 

Calibration Standards 
Used, Initial and 
Daily Minimur.i 

Daily: 

Initial: 
Daily: 
Monthly: 

Initial: 
Daily: 

Daily: 

2 levels 

3 levels + blank 
Check standard 
Wavelength 
accuracy and 
photometric 
linearity 

3 levels + blank 
Check standard 
and check std 
every 10 samples 

1 level + blank 

Tune: 13FC3 or DFTPP 
Initial: 5 levels + hlank 
Daily : 1 level 

Daily: 
(when 
used) 

1 level 

Acceptance Limits 

+O .05 pH unit 
lfracket sample range 

Std curve+ 10% of initial 
calibration 
Manufacturer specifica­
tions 
+ 10% previous observations 

Std curve or calibration 
factor% RSD <20% 

15% of original curve 

+ 10% of true value 

Meets criteria 
%RSD <30% (CCC) 
+ 25% of initial curve (CCC) 
lfetention time+ 30 sec for 
internal standards 

Direct reading approxi­
mately 1400 ± 30 11r.ihos/cm 

Corrective 
Actions 

Clean or replace elec­
trod; recalibrate 

Recalibrate 
Service 

Service 

Make new standards and/ 
or establish a new 
calibration curve. 

Make new standards 

Make new standard 
recalibrations 

Clean or replace cell 

Reference 1 

1 

5 

1 

1 

6 

References: l) EPA SW-846, "Test Methods for Evaluating Solid Waste 
2) US[PA Methods for Chemical Analysis of Water and Wastes, 1979 
3) USEPA 200.7, 1982 
4) IJSEPA 300.0, 1984 
5) Direction s for DlflYMIIJM Calibrating Standard Coleman No. 6-400. Perkin Elmer 12/1972 
6) lnstrunent Manual 



Instrunent 

Analytical 
f!alance 

Thermol'leters 

Pi pet tors 
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Tahle K6-2. Summary of Periodic Calibration Requirer.ients 

Calibration Frequency 

Daily: Sensitivity (with 
Cl ass "S" weight) 

Calibrate in constant 
temperature baths at two 
temperatures against 
precision thermometers 
certified by NBS annually 

Gravimetric check semi­
annually 

Acceptance Limits 

0.001 gm 
Difference less than 0.1 mg 

+0.5°C 

High volur.,e (>100 uL): 
< 1.0% relative error and 
RSO 
Low volur.,e (<100 uL): 
< 2.0t relative error anrl 
lrso 

Corrective Actions 

Adjust, sensitivity 

Tag and remove from 
service, replace 

Service or replacement 

Reference 

QA 841214Rl-3 

QA 860626R0 

QA 870624R0 
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Table of ma i nta i ned instrument log books at ITASK Laboratory (each l og sheet 
i nc lu des: Date of Rev i ew, In i t i als of person enteri ng data and / or observat i on s ). 

A. Extraction Lab Logs (pipettors) 

8. GC Analysis Logs 

C. GC/MS Analysis Logs 

D. GC Maintenance Logs 

E. GC/MS Maintenance Log 

F. Refrigerator Temperature Logs 

G. Analytical Balance Check Logs 

H. Freezer Temperature Logs 

I. AA/ICAP Run Logs 

J. AA/ICAP Maintenance Logs 

K. Misc. Lab Logs 

L. Misc. Lab Maintenance Logs 

M. Conductivity Logs 
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K7.0 PREVENT IVE MAINTENANCE 
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Th e [TASK Preventi ve Mai ntenance Progran was developed to neet and supp lemen t the 

guidelin es pre scr ibed by t he [TAS QA Manual. qoutine prevent ive r:iain te nance proce­

du res are the responsibility of the individual Group Leaders. A depart nent sDe ­

cializi ng in equipnent and instrunent mai ntenance has been created for thi s 

laboratory. The [TASK Instrunent ~aintenance Specialist performs in-house corrective 

nain tenance and nay perform the more difficult and intricate preventive naintenance 

procedure s. 

Table K7-l s~nnarizes the preventive maintenance requirements for the ITASK labora­

tory. The table lists the instruments and equipnent included in the program, items 

to be checked/serviced and the frequency of the required riaintenance procedure. 

Figures K7-l through K?-15 are examples of the Preventive Maintenance Records nain ­

tained by t he laboratory. 

Preventive maintenance records are kept in each laboratory department either i n a 

central file or in individual instrur.ient/equipment logbooks. A copy of the preven­

tive maintenance schedule is placed in the front of the respective instrument/ 

equipment logbook. Docur.ientation of the~preventive maintenance procedures are 

recorded in the logbook as they are perforr.ied. Specifics for preventive maintenance 

are detailed in the respective instrunent maintenance S.O.P.'s. 

For reference, a central file listing the instruments and equipment covered by the 

Preventive Maintenance Program is kept in the Instrument ~aintenance Shop. 

Maintenance frequency and items to be checked/serviced are listed (Table K7-l). 

Behind this table, filed by department, are examples of the preventive maintenance 

records and a listing of the spare parts routinely maintained by the laboratory. 



INSTRUMENT 

Inductively Coupled Argon 
Plasma (ICAP) 

AA 151B For Mercury Analysis 
(AVA) 

Atomic Absorption Spectro­
photometer - Flame Units 

9 I - ~ ) I 

' 

TABLE K7-l 

Preventive Maintenance Requirements 
Knoxville Laboratory Operations 

ITEMS CHECKED/SERVICED 

Replace Pump Tubing 
Inspect and Clean Sample Intro-

duction System 
Drain Air Filters 
Check Drain Receptacle Level 
Clean Torch 

Replace Check Valves 
Check Pump Delivery 
Check Tubing Integrity 
Clean Burner/Adsorption Cell Mount 
Clean Adsorption Cell 
Replace System Tubing 

Inspect Backflash Diaphram 
Check Drain Receptacle Level 
Replace Nebulizer Chamber 0-rings 
Replace Beam Splitter 
Clean Nebulizer 
Clean Burner Head 
Clean Spray Chamber 
Remove and Clean Burner Mount 

Sect ion No. K7 . 0 
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FR EQUENCY 

As needed 

As needed 
Semi-weekly 
Weekly 
Monthly 

As needed 
As needed 
As needed 
Monthly 
Monthly 
Semi-Annually 

As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Monthly 



INSTRUMENT 

Graphite Furnace 951/655 

Graphite Furnace 12E/188 

9 I · I · ·1 J 

TABLE K?-1 (continued) 

ITEMS CHECKED/SERVICED 

Replace Graphite Cuvette 
Replace Dry-Rite and Glass Wool 
Check Drain Receptacle 
Replace Temperature Sensor 
Clean Electrodes 
Replace Graphite Inserts 
Replace Electrodes and Sensor Posts 
Check Graphite Insert 
Check Recirculator Water Level 
Replace Set Screw 
Check Electrode Appearance 
Clean Nebulizer and Spray Chamber 
Clean Furnace Chamber and Windows 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water 

Check Drain Receptacle 
Clean Saphire Window 
Replace Graphite Cuvette 
Clean Cell Body and Windows 
Replace Marble Chips 
Check Recirculator Water Level 
Clean Temperature Sensor Filter 
Clean FASTAC Pump 
Clean Nebulizer and Spray Chamber 
Clean Air Filter 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water 
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As needed 
As needed 
As needed 
As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 

FREQUENCY 

Weekly 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Semi-Monthly 
Monthly 
Monthly 
Monthly 
Semi-/\nnually 
Semi-Annually 



INSTRUMENT 

High Performance Liquid Chroma­
tography (HPLC) 

Organic Prep: Sonicator 

pH Meters 

UV/VIS Spectrophotometer 

Millipore Water System 

9 • l ' 

TABLE K7-l (continued) 

ITEMS CHECKEO/SERVICED 

Degas Solvents 
Check for Leaks 
Flush Column 
Check Injector for Blockage/ 

Pressure Drop 
Check Column Pressure 
Replace Lamp 
Replace Guard Column 

Inspect Probe Tips for Etching/ 
Pitting 

Replace Probe Tip 
Disassemble and Clean Sonicator 

Probe Tips 
Tune Sonicator 

Gel Filled Maintenance Free 
Electronics Checked 

Replace Lamp 
Check Wavelength 

Conductivity Checked 
Pressure Check 
Change Ion Exchange Bed and 

Filters 

Analytical Balance Internal Weight Train, Gears 
Electronics 
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FREQUENCY 

Daily when used 
Daily when instrument us ed 
Daily when instrument used 

Daily when instrument us ed 
Daily when instrument us ed 
As needed 
As needed 

Daily when used 
As needed 

Semi-Annually 
Semi-Annually 

As needed 

As needed 
Monthly 

Oai ly 
Oai ly 

As needed 

Annually by Servi ce Contract 



INSTRUMENT 

Ion Chromatograph 

Refrigerators 
Walk-in Coolers 

Ovens 

TABLE K7-l {continued) 

ITEMS CHECKED/SERVICED 

Degas Pump Head 
Rebuild Pump Head 
Clean/Replace Cell Packing 
Change Column 
Check Plumbing 
Check Bed Support by Monitoring 

Pressure 
Replace Plunger Seals 
Clean Check Valve 
Oil Pumps 

Temperature Checked and Logged 
Temperature Checked and Logged 

Temperature Checked and Logged 

7 
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As needed 
As needed 
As needed 
As needed 

FREQUENCY 

Daily when in use 

Daily when in use 
Semi-Annually 
Semi-Annually 
Semi-Annually 

Daily 
Daily 

Daily 



INSTRUMENT 

Gas Chromatograph 

.1_1 

GC Purge and Trap 
GC Purge and Trap Autosampler 

TABLE K7-1 (continued) 

ITEMS CHECKEO/SERVICEO 

Inlet, Detector and Column 
Temperatures 

Gas pressures 
Column and Detector Flow Rates 
Check Zero and Noise Level 
Check Responses, Retention Times 

Using a Check Standard 
Check Autosampler for Bubbles, 

Flush Volume 
Check Electrolyte Level and 

Flow Rate (HALL only) 
Reactor Tube Temperature (HALL 

only) 
Check Pressure in Gas Tanks, 

Replace in <500 PSI 
Clean Outside Surfaces of 

Instruments 
Replace Septa 
Replace Column or Part of Column 

Packing 
Clean/Replace Detector 
Replace Glass Wool/Glass Insert 
Clean Injection Port 
Replace Reaction Tube (HALL only) 

Check Zone Temperatures 
Helium Tank Pressure (>500 PSI) 
Purge and Trap Regulator Pressure 

(20 PSI) 
Bake Trap 
Replace Trap 
Acid Wash Purge Vessel 
Leak Test 

) . 
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FREQUENCY 

Daily when instrument in use 
Daily 
Daily when instrument in use 
Daily when instrument in use 

Daily when instrument in use 

Daily when instrument in use 

Daily when instrument in use 

Daily when instrument in use 

Weekly 

Weekly 
As needed 

As needed 
As needed 
As needed 
As needed 
As needed 

Daily when in use 
Daily when in use 

Daily when in use 
Daily when in use 
As needed 
As needed 
As needed 



INSTRUMPIT 

Total Organic Carbon 
Analyzer 

GC/MS 

TABLE K7-l (continued) 

ITEMS CHECKED/SERVICED 

Gas Tank Pressures 
N2 and 02 Regulator Pressures 
Zone Temperature 
Purge and Detector Flow Rates 
Clean Port Valves 
Purge Gas and Detector 

Diffusion Pump Oil 
Mechanical Pump Oil 
Power Con. Air Filter 
QEM Filter 
Water Bay Filter 
Interface Box 
Vacuum Chaff Filter 
Turbo Pump Oil 

Leak Test 

Water Filter (if applicable) 
Computer Air Filter 
Card Cage Air Filter 
Source-Clean Ceramics, Polish 

Lenses 
Clean Poles and Ceramics on the 

Poles 
Clean Contacts on the Component 

Boards 
Vacuum the Component Boards 
Clean All Fan Screens 
Vacuum Outside of Instrument 
Clean Grob and Replace Quartz 

Insert 
Replace Septum 
Injection Port Liner Checked 
Column maintenance 
Disk Drive (CMD only) 

Printer 
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FREQUENCY 

Daily when in 
Daily when in 
Daily when in 
Daily when in 
After 72 hrs 
After 72 hrs 

Bi-Weekly 
Quarterly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Monthly 
Quarterly 

use 
use 
use 
use 

of operation 
of operation 

Observe and change as needed 
Monthly 
Monthly 

As needed 

As needed 

As needed 
As needed 
Weekly 
Weekly 

As needed 
Daily (each shift) 
Daily 
As needed 
Semi-Annual (Servi ce Engineer ) 

or dS needed 
Quarterly 
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Exampl e - AA Preventive Maintenance Re cord - Week 1 

PREVEHTIV! !U.DfTENAHC! - M!T.U.S 
___ - WP% 1 

IT~ (FR~O!MC!) 

General t.al)ontory 
Drai.a ilr Coapreaaor ( Ii) 
Clea.a L~ UH ( General BouaUHP~) ( Ii) 
Clea.a Fua• Bood - Prep ( Ii) 
Cleaa ruae Hood - Mercury (H) 
Clea.a Bot PlatH (H) 

INITIALS/DA TE 

Dispose ot Saaple D1,&utatu - Orsaniu Shel.TU (H) ____ _ 

Illduct1nly Coupled A.rsoD Pluu (ICU) Olut 
Cleaa Air Filter• (BV) 
Cleaa Ur F1ltera (BV) 
Checlc Orai.a Receptacle Lenl ( V) 
Cl e&a Torch ( H) 

Haroury Analya1a - 1511 v1tll .lutcaat10 Tapor Aoo .. eorr ( .lU) 
Clea.a Burner/ 1baorptioa Cell Howit ( H) 
Clea.a .lbaorpt1on Cell (H) 

,1 ... .ltoa.10 .lbaorpt1oo SpeotropboCC..ter Oait(a) 
Clean Nebul i.ur ( V) 
Cleaa Burner Heed (V) 
Cl Ull Spray Chaaber ( V) 
RUOT• 6 Clean BW'ner Hou.Dt (H) 

Gnpb1te Fw-naoe 951/65!5 
Checlc Gnpbite In.Nrt ( V) 
Check Reoiroulator Water Ln•l ( V) 
Replace Set Sorw ( V) 
Check llectrode .lppe&nDCe (V) 
Cle• l~uliser 6 Spr~ Chaaber (H) 
Cleu Furnace ChMNr 6 liilldova (H) 

Gnllll1te hrnaoe 12-✓ 188 
Cl ea C.11 8ody 6 lUDdowa ( V) 
Replace ~le C2l1pa ( V) 
Check Reoiroulator Water Le'Hl ( V) 
Cleaa F.l.!UC Puap (M) 
Clea ht)ul1ser 6 Spr~ Chuber (M) 
Clea ur rut ... CH) 
Clea Teeperature 3eeaol" FU ter ( BIO 

1989 
22 
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Ex ampl e - AA Preventive Maintenance Record - Week 2 

PREVENTIVE IU.I.lfTENAHCE - METALS 
___ - WU% 2 

ITEM (FR~OEMCY) 

aecer&l I.&.boratcrr 
Drai.Zl Air Co• preascr (V) 
ClHD L&b Area (C.cer&l HouaelcHp1q) (Ii) 
Cl HD ru.. Hood - Prep ( V) 

Il1duotinl7 Coupled U'IOD Ph. ... (ICU) Ollit 
Clean .Ur Filter• (BV) 
Clean .Ur Filters (BV) 
Check Drai.Zl Reoeptaole Lenl ( V) 

INITIALS/DA 1'E 

Hero1U"7 An&l.7•1• - 151! with !utcaatio vapor 1coeuo17 (!U) 

11 ... itoaiO !baorptiOG !peotropbot(aetu Ollit(a) 
Clean lleoulizer ( V) 
ClHD Burner Head (W) 
Clean Spra, Chaaber ( V) 

Onpbite Fw-nace 951/655 
Check Graphite IDMrt (V) 
Check Reciroulator Water Lenl ( V) 
Replace S.t Sorw ( V) 
Check Electrode !ppeancoe ( V) 

QnpbUe P'vtlaoe 12K/1H 
Cleu Cell !od7 • W i.Ddova ( V) 
lep!aoe Mart>le Chipa- (V) 
Check Reciroulator Water Lenl ( V) 
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Example - AA Preventive Maintenance Record - Week 3 

PREVENTIVE M.UMTDf.llfC! • METALS 

--- - Ii!!% 3 
ITEM (P'R~OUCY) 

a.ceral ~ntOI")' 
Orai.A ill' Co• preuor ( W) 
Clean I.ab Area ( Gei1eral !!ouMkHP1n&) ( V) 
Cl 1an Fuae Sood - Pr•P ( W) 

Inchaot1nl7 Coupled &.rcoD Pl...,. ( IClP) Olut 
Clean 1ir Filter• (BV) 
Clean llr r11t1ra ( BV) 
Cheolc Orai.A Receptacle Lenl ( V) 

INITIALS/ 0 AT!: 

Herourr Anal.7au - 1511 vi~ lutoutio ,~ .t.ooeH01'7 (1'1) 

,1 ... ltoaiO lbaorptioa .Speotz-opbotceeter Olut(a) 
Clean Mebul1Hr (W) 
Clean Burner Bead ( W) 
Clean Spray Chaaber ( W) 
ReaoTe • Clean Burner Mount (M) 

Gra,bite P'UMlao• 951/655 
Cheolc GrapGite Iuert (W) 
Cheolc Reoiroulator Water Lnel ( W) 
Replace .set .SOrw ( W) 
Cheolc Electrode .lppH.raoo• (W) 

an,Jut• Fvuo• 12111 H Cl•• C.ll Body I Vi.Ddova (V) 
lteplaoe Mt.rtlle CUpa ( V) 
Check leoiroulator Water Lnel (V) Cl•• TeaperaWZ-• .S.n.aor, Filter ( BM) 
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Example - AA Prevent i ve Mai ntenance Record - Week 4 

PREVENTIVE M.lIHTDWfC! - METALS 
--- - \i!EI 4 

ITEM (FREQOEHC!) 

Oeunl. L&bontory 
Draiil Ur Co• preuor ( 'i) 
CleaA Lab 1r•• (~ral Hol.lNkHPiZIC} ('i) 
Cl HA ru.. Hood - Prep ( 'i) 

Ind1aOtinl7 Coupled U"IOD Plaaa ( IClP) lJZU.t 
Clean Air Filter• (BV) 
Clean .Ur Filtera (BV) 
Checll: Drai.D Receptacle Lenl ( 'i) 

IHITIAL.S/DAT! 

Merol.ll"7 .&Aal.711• • 1511 with Autc:aatio Yapor A.oOHaor,' ( AU) 

n .. Ataa.10 &baorptioa .Speotropbotcaeter t1Rit( 1) 
Clean lfetlul 1nr ( 'i) 
Clean Burner Bead ( 'i) 
Clean .Spray Chuber C 'i) 

Grapbite rw-n..oe 951/655 
Cheall: Orapb1te InMrt ('i) 
Cheall: Rea1roulator 'iatar Lnel ('i) 
Replace Set SOrw ( 'i) 
Cheoll: !leotrode Appu.nm,e ( 'i) 

Qrape1te rw-n..oe 12111 ea 
Cleu Cell Bod7 • 'i1Ddowa ('i) 
Replace ~le Cb1pa ( 'i) 
Ch.all: Reo1roulator 'iater Lnel ( V) 
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Exampl e - AA Preventive Maintenance Record - Week 5 

PR£VEHTIVE !UINTEHAHC! - METALS 
J!lftJlRI - ii!:% 1 

ITEM ( FREXIOEllCY ) 

General I.&borat01"7 
Drain Ur Co• preuor ( W) 
Cle&D Lab Ar•• ( Gecer&l. ffoUMkHPilll) ( W) 
Cl e&D FUH Hood - Prep ( W) 
Clean Fuae Rood - Mlrcury ( H) 
Clean Hot Platea (H) 
Oi3P0M ot Suple Di&••tatea - oriuiz• SheJ.Te& (H) 

Il1d1.10tinl7 Coupled Arson Plaaa ( IC.IP) tJDit 
Clean Ur Filters (BV) 
Clean Ur Filters (BV) 
Check Ora.1.D Receptacle Lenl ( W) 
Clean Torch ( H) 

IHITI.U.S/01TE 

Marcury lnaly•u - 1511 with Autc:aatio vapor &oo .. &017 ( AU) 
Clem Burner/Abaorption Cell Howit (H) 
CleUl Ab•orption Cell (H) 
Replace S7at• TubiDC (BA) 

Fl•- Atcaio .illaorptioa Speotroptiot<aeter tJDit(a) 
Cleu lebuliur (V) 
Cleu Buruer Head ( V) 
Cleu Spray Chuo.r (V) 
Reacwe. Cleu B~r HoWlt (H) 

a~t• ~• 9511655 
Checll: GrQhite IDNrt (V) 
Checll: lecil'Oul&tor Water Lnel ( V) 
leplaoe Set Sorw ( V) 
Checll: neotrod• Appearuce (V) 
Cleu lebul iser 6 !pray Chuo.r ( M) 
ClMD Fw-moe Ch.-.r 6 Vi.Ddowa (M) 
Flua Funlao• Bad with Aoet10 Acid (U) 
leplaoe leoirculator Water ( BA) 

~t•~• 12Sl118 
Cleaa Cell !odJ l Vi.Ddowa (V) 
Replace Marble C2lipa (V) 
Check leoirculator later Lenl ( V) 
Cl•• HST.IC ,,_., (N) 
Cleu lebuliser l Spra, Chuber (N) 
cieu ur rue ... CN) 
Cl ... T-,eratuN ~ Filter (BM) 
Fluall ~• Bud with Aoetio Aoid (IA) 
Replace leoiroulator Water ( IA) 
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EXAMP LE - HPL C PREVENTIVE MAINTENANCE RECORD 

Maintenance 
Performed Date/Initials 

1) Check column 
press ure & inj ec-
tor system for 
pressure drop 

2) Flush colur.m 
(organic flu sh) 

3) Leak check 

4) Degas solvents 

5) Replace or 
change guard 
column or column 

6) Replace lamp 

Other (Specify) 

Maintenance Frequency: Items 1-4 are performed daily when the instrument 
is in use. Other items are performed on an as needed basis. 
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EXAMPLE - SO NICATO R PR EVENTI VE MA INTENANC E RECORD 

Ma in tena nc e 
Per fo rmed 

Inspect probe 
t ip s for et ch-
i nq / pit ti ng 

Replace probe 
t i p 

Disassemble and 
clean probe tip 

Tune son i cator 

Ot he r ( S p e c i f y ) 

Maintenance Frequency: 

Inspect probe tips daily when used 

Replace probe tip as needed 

Date/Initials 

-

Di sassemble and clean probe tip semi-annually 

Tune Sonicator semi-annually 
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Example - UV/VIS Preventive Maintenance Record 

--·, .. 
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Exampl e - UV/ VIS Preventive Maintenance Record 

Ex(: :re R- /... a;v,,.c 
I a.:f-. : 

~ - ;2.. ~3 
'I l2.-'2..4'-~ 

7•22-~-r 
@ ~-'2.1 -¥"S-
~ 't· ,o·ts-' 
C'P ll-!1 -~S-

(p 
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~ 
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1-J.1 • &i. 
3·-u> ·<tto 
4--1~-i't, 
s-1s--i1-
8·1i·~ 
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;2.-s-- n 
s-1,- r 
1-,- J7-

L~-11-n 
~-S"'-~? 
~-23 • Y't' 
7-,-yt 
9'-1)..- W 

!<LD 

~lW 
KLJ) 
lWC.... 

lWG. 
~:tW 

KAK... 
~ 

~~/ff) 
KAI<.. 
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~ - - · -- · .. 
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41 
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Example - Millipore Water System Preventive Maintenance Record 

71 

- -r,',.,. ILJ~¾r1-L;i J:, 

·- ,..--- -· -
I 

- ~ --- . 
I 

r- ·· - . 
I 

-r-
1 

I 
I 

t-
' 

I· --· 

r 
!--
I • • 

r 

I 

. . -----
' 

I - , -----
! 



Fi gure K?-11 

Sect ion No. K7 . 0 
Rev i s i on No. 1 
Date : August 18 , 1989 
Page 18 of 22 ---

Example - Ion Chromat ograph Prevent i ve Ma in tenan ce Record 

[D INT!RNATIONAL 
11:CHNOLOGY 
CORPOUTION 0 

By ___ Date ___ Subject Z:a::n. C.h,...awstoara ,eb SheetNo._ of_ 

Chkd . By_ D at•·---__ P .... c_,_we:<,,;_~ ........ i ->H---.... d7----a5 ... i_.o .... +._ ... ., __ ,,_ ... __ c,_, __ INrre . -----

198~ :TAN. F"£6. ~ - APR . ~A. 'T n.t~. :rv.~ AUIS: SEP. ocr. AJov. 0£.C., 
I 

.2 

:J 

41 
S' 

' 1 
Semi annua 11 y 

? 
<1 
/0 

JI 
JJ. 

111 
J'( I 

I 

/!' 
11~ 
1-, I 

'/8 1,, 
~o ~, 
~ 

:n 
~" 
~! 
~(. ~., ~, 
J' 
3o 
1/ 

' 'll •IQ•I 
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Date 
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Example - Da i ly Temperat u re Log 

DAILY TE~PERATU RE LOG 

~umber 

Rance °C 4 .t 2 - 10 .t 2 4 .t 2 20 t l 105 ; 2 35 .t o. 5 180 

Ti mE In i t i a 1 s 

-

: 2 
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Example - Gas Chromatograph Preventive Maintenance Record 
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Example - GC/MS Preventive Maintenance Record 
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Example - GC/MS Preventive Ma i ntenance Record 
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K8.0 ANALYSIS OF QUA LITY CONTROL SAMPLES 

Thi s section of the ITAS QA Manual discusses sanples which are routinely added to the 

normal laboratory sanple stream to demonstrate that the laboratory is operating 

with in prescribed requirements for accuracy and precision. The following discu ss ion 

supp l ements the ITAS Qu ality Assurance Manual, only those points of the ITASK routi ne 

program that vary from the ITAS QA Manual are addressed. As stated in the ITAS QA 

Manual, specific analyt ical procedures may prescribe different QC samples. 

K8.l.4 Method Blank Analyses 

A n:thod blank is included with each group of samples or one per twenty whichever is 

more frequent. All GC/MS n:thod blanks are spiked with surrogate compounds. 

K8.l.7 Duplicate Sample Analysis 

For organic analyses the duplicate sample may be a spiked duplicate. The frequency 

of analysis is one MS/MSD pair per twenty (20) samples or at least one per roonth. 

KB.1.14 Blank Spike Analyses 

If the results of MS/MSO sample analyses are acceptable, a blank spike analysis is not 

required. 

K8.2 Performance Evaluation and Certification Programs 

ITASK routinely participates in several interlaboratory certification and performance 

evaluation programs. A discussion of laboratory performance programs follows; a 

current summary of !TASK laboratory certifications is maintained by the Quality 

Control Coordinator in the Quality/Operations files. 
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• The EMSL-LV (Environnental Monitoring Systems Laboratory-Las Vegas) Qu arter ly 

Organic Performance Evaluation Study. The evaluation consists of aqueous mater i als 

sp ik ed with Hazardous Substance List pollutants, at environnentally representat ive 

l evels. Sanples for all laboratories are from the same homogeneous batch. 

• The annual WSPE (Water Supply Perfornance Evaluation). Samples originate from 

EMSL-C i nci nnat i (Envi ronnenta l Monitoring and Support Laboratory). 

e The annual WPPE (Water Pollution ·erformance Evaluation Study). This study is a 

continuing effort to provide independent evaluations of the EPA Regional 

laboratories, State laboratories and selected laboratories for water pollution 

pa rariet ers. 

• The NIOSH-Proficiency Analytical Testing (P.A.T.). Participation is required for 

all laboratories with AIHA Certification. Laboratories participating in P.A.T. 

~ust pass to be certified. Samples are received quarterly in two categories: 

metals and organics. 
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K9.0 ANALYTICAL PROCEDURES 
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Det ail s of t he procedures followed by ITASK for the analysis of sanp l es are docu­

~ented i n t he appropriate indiv i dual SOPs (Standard Operating Procedures ) . Th e SOP s 

used by ITASK are collected together into a laboratory Standard Operating Procedu res 

Ma nual. Act iv i ties pretaining to cal i bration, preventive .ma i ntenan ce and qua lity 

control sample analyses are addressed in the appropriate section of the ITASK QA 

Manua l as well as in the SOP Manual. 

K9.1 Analytical Methods 

Tables K9-1 and K9-2 list the analytical procedures normally used by ITASK for sample 

ana lysis. Parameters, approved methods and references are presented. If the labora­

to ry has need to analyze for a parameter that is not listed in Table K9-1 or K9-2 but 

i s included in the ITAS approved ~thod list, then the ITAS approved method will be 

used. Any variations from approved ~thods, which are sometimes necessary due to 

limited sample quality, unusual sample matrix, etc., should be approved by the 

Laboratory Manager, or the Operations Manager and the Technical Director. 

K9.2 Detection Limits 

The ITASK method for reporting detection limits varies from the method described in 

the ITAS QA Manual. The quantitatton limit or Contract Required Quantitation Limit 

(C RQL) is reported with a "U" qualifier following the value. For GC/MS and Metals 

CLP analyses the quantitation limit or CRQL is not the actual detection limit. The 

concentration of GC/MS analyte found below the quantitation ~imit but above the 

detection limit are reported with a "J" qualifier following the value. Metals data 

under CLP protocol uses a 118" qualifier instead of the "J" used by GC/MS. For GC 

data the quantitation limit or CRQL is assumed to also be the detection limit. 
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Usu al ly t he l is t ed EPA meth od det ect ion l i mits are used as th e ITASK met hod detection 

limit. A high er quant i tation li mit may be used when the cli ent does not need th e 

lower EPA method detection li mits. In other cases, depending upon client needs, 

detection limits lower than the published l imits may be used. Lower detect ion limits 

are used only when it can be demonstrated that the reported limits are act uall y 

achievable. 

Instrument detection li mits, when required, are determined as appropr i ate to t he spe­

cific analytical method being used • 
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TABLE K9 -l 

List of Approved Test Procedures 
ITASK Laboratory Operations 

Parameters Approved Methods 

Standard Method 
SW-846 EPA 1983 16th Edition 

1. Acidity 305.2 402 

2. Alkalinity 310.1 403 
"'" • 

3. Aluninum 7020 202.1 
202.2 

4. Ammonia 350.2 

5. Antimony 7041 204.1 
6010 204.2 

200.7 

6. Arsenic 7060 206.2 
6010 200. 7 

7. Bari un 7080 208 .1 
200.7 

8. Beryllium 7090 210 .1 
6010 200. 7 

9. Biochemical Oxygen Demand 405.1 507 

10. Boron 6010 200.7 

11. Bromide-Ion Chromatography 429 

12. Cadmium 7130 213 ~1 
7131 213 .2 
6010 200.7 

13. Calcium 7140 215.1 
6010 200.7 



14. 

15 . 

16 •· 

.. 17. 
' 
, 18. 

19 . 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

---·--·---·---- -
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TABLE K9- l (c ontinued ) 

Parameters Approved Methods 

Standard Met hod 
SW-846 EPA 1983 16th Edi t ion 

Chemical Oxygen Demand (COD) 410.2 
410.1 

Chloride 325.3 
Ion Chromatography 300.0 429 

Chlorine-Total Residual 330.5 

Ch romiun VI Dissolved 3128 

Chronium-Total 7190 218.l 
6010 200.7 

Cobalt-Total 7200 219.1 
6010 200.7 

Color 110 .2 

Copper-Total 7210 220.1 
6010 200.7 

Cyanide-Total 9010 335.2 

Cyanide Amenable to Chlorination 335.1 412F 

Fluoride-Tota 1 340.2 

Ion Chromatography 300.0 

Gold-Total 231.1 

Hardness-Total 215.1 + 241.1 
200.7 

Hydrogen Ion (pH) 150.1 

Iron-Total 7380 236.1 
6010 200.7 

Kjeldahl Nitrogen-Total 351.3 



Para r.ieters 

30 . Lead- To tal 

31. Magnesium-Total 

32 .- Manganese-Total 

33. Mercury-Total 
r 

34. Molybdenum-Total 

35. Nickel-Total 

36. Nitrate (as N) 
Ion Chromatography 

37. Nitrate-nitrite 

38. Nitrite (as N) 
Ion Chromatography 

39. Oil and Grease-Total 
recoverable 

40. Organic Carbon-Tota 1 (TOC) 

41. Organic Nitrogen (as N) 

42. Orthophosphate ( as P) 

43. Osmium-Total 

44. Oxygen, dissolved 

TABL E K9 -l (co ntinued) 
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Approved Meth ods 

Standard Met hod 
SW- 846 EPA 1983 16t h Edition 

7420 239.1, 239.2 
7421 200.7 
6010 

7450 242.1 
6010 200.7 

7460 243.1 
6010 200. 7 

7470, 7471 245.1, 245.5 

7480 246.1 
6010 200.7 

7520 249.1 
6010 200.7 

353.3 
300.0 429 

353.3 418C 
300.0 418F 

419 
300.0 429 

-

9071 413.1 5030 

415.1 505 

420 

365.3 

7550 252.1 303C 
6010 200.7 

360 4218 
405.1 412F 
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TABLE K9 -l (c ontinued) 

Parar:ieters Approved :1ethods 

Standard Metno,. 
Sl-1-846 EPA 1983 16th Edi:ion 

45 . Pal ladiur:i -Tota l 253.1 303A 
304 

46. Phenols-Total 420.1 556 

47 . Pl atin ur:, -Total 255.1 

0 
48 . Potassiur:i-Total 7610 258.1 

6010 200. 7 

49. Re sidue-Total 160.3 209 
t 
l 

50. Residue-filterable (TDS) 160.1 209 
r-,. 

51. Residue-nonfilterable (TSS) 160.2 209 

52 . Re sidue-settleab l e 160.5 209 

53 . R~sidue-volatile (TVS) 160.4 209 

54 . Seleniur:i-Total 7740 270.2 
6010 200.7 

55. Si li ca-dissolved 200.7 

56. Silver-Total 7760 272.1, 272.2 
6010 200.7 

57. Sod i ur:i-Total 7770 273.1, 200.7 
6010 

58. Specific Conductance 12Q.l 

59. Sul fate (as S02 
) 375.4 

Ion Chromatography 300.0 

60. Sulfide ( as S) 9030 376.1 

61. Sulfite (as S0 3
) 377 .1 428A 

62. Surfactants 425.1 512A 
Hach* 

*Hach Crystal Violet Analytical Cher:, 38, 791 (1966) 



Para r:iet ers 

63. Temperature, °C 

64. Thallium-Total 

65. Tin-Total 

66. Titanium 

67. Vanadium 

68. Zinc-Total 

TAB LE K9-l (c ontinued) 
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Aperoved Met hods 

Standard Method 
SW-846 EPA 1983 16t h Edition 

170.1 212 

7841 279.2 
6010 200.7 

7870 282.1 
6010 200.7 

283.1 
200.7 

7910 286.1 
6010 200.7 

7950 289.1 
6010 200.7 



TABLE K9-l (continued) 

EPA Methodologies 

Purgeable Halocarbons - ~ethod 601 or 8010 

Bromodichloromethane 
Bromoform 
Bromor:iethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,2-Dichloroethane 
1,1-0ichloroethane 
trans-1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
r1ethylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tetrachloroethane 
Trichlorofluoromethane 
Vinyl Chloride 

Purgeable Aromatics - Method 602 or 8020 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethyl benzene 
Toluene 

Drinking Water VOC 1 s - Method 502.2 or 524 

Section No. K9.0 
Revision No. 1 
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TA BL E K9-l (c onti nu ed) 

Phthalate Esters - Met hod 606 or 8060 

Bi s( 2-ethy lh exy) phthalate 
Butyl benzyl pht ha 1 ate 
Di -n-butyl phthala t e 
Di et hyl pht hal ate 
Dimethyl phthal ate 
Di -n-octyl pht hal ate 
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Organoch l or ine Pes t ici des and PCB's - Method 608 or 8080 

Aldrin 
a-B HC 
8-B HC 
y-BHC 
o-BHC 
Chlordane 
4,4'-000 
4,4'-00E 
4,4 1 -00T 
Oieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

PAH's (PNA's) - Method 610 or 8100 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 



C 

TABLE K9-l (continued) 

Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Py rene 

Priority Pollutants 1984 October EPA 624 
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Volatile Organic Compounds (Method 624 or 8240 - Purge and Trap GC/MS ) 

Extractable Organic Compounds (EPA Method 625 or 8270 - Extraction GC/MS) 

REFERENCES 

1) Standard Methods for the Examination of Water and Wastewater, 16th Edit ion. 

2) SW-846, Test Methods for Evaluation Solid Waste, Physical, Chemical Methods, 
2nd Edit'l"'o'n,'" OSEPA, 1992. 

3) SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
3rd Edit'l"'o'n,'" OsEPA, 1~. 

4) Annual Book of ASTM Standards 1983, 1984. 

5) EPA-600/4-79-020 Methods for Chemica-1 Analysis of~~ Wastes, Revised 
March 1983. 

6) EPA-600/-4-82-057 Methods for Organic Chemical Analysis of Municipal and 
Industrial Wastewater, Marcfi 1983. 
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The da t a verification steps described in Revision 1 of the ITAS QAM will be foll owed 

by t he ITAS-Knoxville laboratory. The modifications used by the ITAS-Kno xville are 

described below : 

Kl0.1.1. Specific Routine Procedures Used to Assess Data Revision and Accuracy 

• The analysis of field, trip, bottle, and rinsate blanks as well as f i eld 

spikes and duplicates, are performed upon client request. 

• The frequency of analysis and criteria for acceptability of qua l ity contro l 

samples are described in the appropriate methods or SOPs. 

• Blind duplicates will be introduced by the QCC for one major analysis type 

(volatiles, semivolatiles, pesticides/PCBs, metals, explosives, or general 

chemistry) per month. 

Kl0.2.1 Review of Data Processing 

The "ori gi na 1 check II procedure is used by the ITAS-Knoxvi 11 e 1 aboratory. 
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The fornat and co ntent of a data report are dependent upon pro j ect needs, such as : 

whet her or not explanatory text is required, client or contract requ i renents, and 

govern nent agency reporting fornats. The ITAS Quality Assurance Program does not 

specify a report format; however, the following are modifications to the dat a pres en­

tat i on reco~mendations i n the QAM: 

e The final data presentation shall be checked i n accordance with data 
verification requirements of Section 10.2.2 and approved by the Laborato ry 
Manager or Operations Manager. 

• Data are generally formatted as a Certificate of Analysis as shown in Fi gure 
Kll-1, or as the Certificate of Analysis shown in Figure Kll-2 for intercom­
pany projects. 

• Explanatory text is issued with analytical results as appropriate, e.g., as 
a case narrative with CLP data packages, as required by the client, and to 
explain nonconformances/analytical difficulties that have an effect on data 
interpretation/usage. 
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The records ~anagement system followed by ITASK complies with the criteria listed in 

the QAM , i n that : 

o Data are secure, retrievable, and complete, 

o Laboratory records are available from time of sample receipt through 
samp 1 e di sposa 1, 

o Laboratory records are stored in a manner that safeguards their integrity, 

o Reported results are available upon client request, and 

o Data are stored in a manner that allows prompt retrieval and assembly into a 
complete profit file, as needed. 

The following SOP's provide the details for compiling project records within the 

individual departments: 

ITASK SOP No. WW870713RO, "Records Management - WW". 

ITASK SOP No. AA870713RO, "Records Management AA/ICP". 

ITASK SOP No. OP870713RO, "Records Management - Organic Prep". 

!TASK SOP No. GC840523R2, "Records Management - GC". 

!TASK SOP No. M_870715RO, "Records Management - GC/MS". 

- . 

Kl2.1 Project Records 

Project files are established and maintained for each laboratory project (usually one 
. -

shipment of samples for one client). Each file is assigned a unique alpha-numeric 

project code consisting of a 3-4 letter acronym for client name/location, followed by 
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a sequentia lly assigned 5 digit number (e.g., EPAL 42051). Within a project file, 

categories of information are filed in accordance with the project index shown in 

Table Kl2.l. SOP No. QA870521Rl, "Project Records Maintenance" describes the con ­

tent of each of the project index categories. 

Kl2.2 General Laboratory Operations Records 

These records are filed as described in SOP No. QA870622RO, "Quality and Operations 

Records Retention." 
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Pr oj ec t Cod e: 

FI LE DESIGNATION 

A 

B 

C 

D 

E 

F 

G 

Ta b l e Kl2 .l Section No. Kl2.0 
Revision No. 1 
Da t e : August 18, 1989 

PROJECT INDEX CHECKLIST Page_3_ of 3 

RECORD DESCRIPTION 

Correspondence 

Tracking Records/ 
Coding Information 

Organic Analytical/ 
QC Information 

- GC 
- HPLC 
- GC/,-1S 
- Misc. Organics 

Organic Prep 
- Subcontractor 

Inorganic Analytical/ 
QC Information 

- Metals 
- Water/Wastewater 
- Subcontractor 

Data Reports 

Nonconfonnances 

QAPP Sunna ry / 
Proj. Spec. Req. 

INCL UDED IN FI LE 

YES NO N/A -- -
YES NO N/A -- -

YES NO N/A 
YES-NO-N/A-
YE~O N/A= 

YES_NO_N/A_ 

YES_NO_N/A_ 

YES_NO_N/A_ 

IF "NO" 
SPECIFY 
LO CA TION 
OF Fil.E 

.. 
* 
* 

*GC, HPLC, GC/MS, and metals raw data and data packages are filed in the 
respective 1 abs. 

Completed & Reviewed By: Date: --------------
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Kl 3.0 NON CONFORMA NCES AND COR RE CT IVE ACTI ON 

Th e procedures for handling nonconformances and corrective actions wi l l be followed 

as described in Revision 1 of t he ITAS QAM. However, the nonconformance memo has 

been st andard i zed for use •.vi t hin all groups in the laboratory (see Figure Kl3- l ) . 

Th e nonconformance memo will no longer be used to document routine re-extraction , 

reanalysis, and rework options which are handled at the bench-level or by operations . 

However, these bench-level/operations decisions will be docu~ented either in case 

narratives or exception reports. 

Corrective actions will be verified by the QCC or Assistant QCC when possible. The 

r. log used to track nonconformances and corrective actions is attached (Figure K13-2 ) . 

Kl3.3 Internal Nonconformance Corrective Action Procedure 

The only exception to the internal nonconformance corrective action procedure 

described in the QAM involves the use of nonconformance equipment tags. Equipment / 

hardware failure will not result in an adverse effect on data quality, as such equi p-

- ment is taken out of service and repaired as soon as possible. At such time when t he 

laboratory becomes an around the clock operations, nonconformance tags may be used · 

for communication to the 2nd and 3rd shifts. 

Kl3.4 External Nonconformance Corrective Action Procedure 

The intent of the external nonconformance corrective action procedure described in 

the QAM is followed by ITAS-Knoxville. However, the method for documenting such non ­

conformances is different; i.e., the memorandum form is used rather than a nononfor ­

mance form. 
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FIGURE Kl3-l 

~ONCONFORMANCE "€1() 
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-~ONC ONFORMANCE ' Cn tclt aooroor i at! I ~!"' ( s \': 

Not tnougn samolt l"tct ivtd fo r orooer ana lys i s. 

Samo l e rece1vtd C;broktn Qwit nout orootr ,rtstrv1t1vt ~--.---.--- Qwi tnout orooer ,,f,1gerat ion 
Qin imoroo,r con u in t r _______ Qw i tn custody sul missing or broken O • 1tll 111 eg1blt s•r,) l e "'-'Mie rs or 
l aoe l s m1 ss1ng . 

Samo l e rece i ved • 1tn incor,o l ttt oaoer-.orlt : CJRequut for Ana l ysis for'" nnu1ng QCh11n-of-Custody for,., 
1'11s s 1ng/unrt l fnQu1sntd ~b1 l l 1ng Instruct i ons fncol"C) l tte Ono dUt dUt or UT spec1f1td 0,..tnod for sar,)lt dhpos i • 
t ; on not sotc 1f f td Onu.:i:,ers on 01otr-.orlt d1 ff trtnt tn1n nu~rs on bott 111 ______ O otli tr _____ _ 

Ho lding ti1111 ucttdtd Oat r,ce 1ot Qin tne l at> by __ d1ys. Ruson. _________________ _ 

Sar,)lt lost di.Iring utract i on / ana ly s 1s; no rt-prep or re-1n11ys1s oossib le. Ruson : 

QC Ur.'lllle · data reported to client outside of 01111thod 01nterna1 QQAPP • contract Or,guhtory limits. 
~uson : 

Incorrect 0r10ar1t1on/1n11ys1s proctdurt ( s ) ustd; no r-t-0..-.0 or r-t-1n11ys1s possible. Rt1son : _______ _ 

S111111lts 1n1l:,nd and r-toorttd under an invalid calibrat i on curve. 

l ncorrtct/incOffll) l ttt dltl r-tporttd to c11tnt, Specif:, : 

!hnk cont1• in1tion; no r-t-OrtP of assochttd sa11111lts done Of' c,oss1blt. R11s011 : _____________ _ 

Reported dtttct1on 11111ts h19"tr tlltn 191<1f1td 1n 0-tl'IOd • contract QQAPP, ~• to Or.,at rh • 1n1uH1c1tnt umoh 

01nstnJr.wntat 1on Ootntr -------------------------------------

Other (soe<:1f:,) -------------------------------------

CO RREC TIV E 1,CTION: 

Client (llar.w : _,.,,..--....,~....,.,,,.....----------) info,.,.d ,,.rM11:, on---------.- by _______ _ 
Cl 1tnt 1nforP.ltd In wr1t 1 n9 on ________________ by _________________ _ 
S111111l1(s ) oroc,sstd "as is". 
S1r.'llllt (s ) ortstrvtd in 11l)Oratory (spe<:1f:,): 
Sall'Cllt(s) on hold until 

Otntr ---------------------------------------------
Correct ht actiOft in1t11Ud/ptrfo,..d by __________________________ Dau _____ _ 

Ootrat1ons Concurrtnct: --------------------------------- Datt _____ _ 

QC Concu rrenct : ------------------------------------Datt _____ _ 

CORRECTIVE ACT ION VERIFICATION 

Vtr1f1td 

Cannot verify. Reason --------------------------------------

QC Coordinator: ------------------------------------ Catt ____ _ 

nus OOC\MIIT ltJST S( •[TAIN(D IN TM l'IIOJ[CT FILE 

----
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Kl4.0 QUALITY ASSURANCE/QUALITY CONTROL AUDITS 

In additi on to the performance audits conducted by the QC Coordinator and the 

systeris audits conducted by the ITAS QA Manager, !TASK is frequently audi ted by 

various Federal and State agencies and other contractors. Results of such audits 

sha 11 be reported to the Laboratory Di rector, the Laboratory Manager, the Techni ca 1 

Director, and the ITAS QA/C Director. 

!TASK follows the ITAS QA Manual with the exception of the following changes and 

supplerients. 

The QCC rionitors laboratory operations by conducting monthly surveillances and semi­

annual internal audits. The QCC will observe the activity of interest or review 

objective evidence; checklists may be used for this review, if applicable. 
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Kl5.0 QUALITY REPORTS TO MANAGEMENT 

Section No. KlS .O 
q_evi s ion No. l 
Date: August 18, 1989 
Page 1 of 1 ---

ITASK follows the ITAS QA Manual with the exception of the following changes and 

supplements. 

15.1 Performance Audit Reporting 

The results of the monthly performance audit will be included in the QCC's monthly 

report to the QA/C Director. The format of the monthly performance audit report 

,ii 11 vary depending on the activity audited. The Laboratory Manager wil 1 receive a 

copy of this report. 
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Kl6.O TRAINING 

Section No. Kl6.O 
Revision No. 1 
Date: August 18, 1989 
Page 1 of 16 ---

This section supplements Section 16 of the ITAS Quality Assurance Manual. The 

general types of qualification procedures are addressed and the records ~aintained to 

docu~ent employee qualifications and training are described. 

Kl6.2 Professional Staff, Training and Qualifications 

Specific criteria for qualification in an area will be established by the area 

supervisor or Group Leader. The qualification procedures rust receive approval from 

the·Technical Director and the Laboratory Manager or Operations Manager. As criter ia 

are established, the Group Leaders (Supervisors) will document the procedures in 

appropriate SOP's. 

Training may include attendance of off-site and/or in-house (ITAS/ITASK) training 

courses appropriate to the employee's area. Observation of step performance and 

written tests will be included as appropriate to employee qualification. 

At a minimum, initial qualification will require the acceptable performance on a 

Performance Evaluation sample. The Performance Evaluation (PE) sample will be an 

external SRM or PE sample, when available. The PE sample may be a laboratory 

generated sample. 

Annual requalification may be demonstrated by acceptable P,erformance on a PE sample. 

Only the QC Coordinator and assistant will receive training in the performance of 

audits. 
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Kl6.0 TRAINING (continued) 

Kl6.4 Qualification and Training Records 

Section No. Kl6.0 
Revision No. 1 
Date: August 18, 1989 
Page 2 of 16 ---

The QC Coordinator will maintain a qualification and training record for each tech­

nical employee. Each employee's file will contain: 

1. Personnel resur,e 

2. Results of qualifying sample sets (PE samples) 

3. Quality Assurance examinations 

4. · Attendance records of training sessions 

5. Internal training certificates of qualifications (Personnel Qualification Record). 

The personnel resume will replace Figure 16.1. 

!TASK has developed its own Personnel Qualification Record forms. Figure Kl6.l -

Kl6.14 are examples. 



FIGURE Kl6.l 

ITAS - MI DDLEBROOK PIKE 
GC LAB ANALYST TRAINING LOG 

Ana lyst ' s ·iar:ie _________ _ Tec hnici an Level 

Ch er:ii st Leve 1 Cl at e '-fi r : d ------------

Section No. Kl6 .0 
Revision No. 1 
Date : Augu st 18 , 1~89 
Page 3 of 16 ---

Thi s fo r~ i s : o certify t hat t he abo ve , ar:ied anal yst has been ins tru ct ed in ~nd 
has s~ccess ful ly conp et ed analy ses us in g th e fo l l ow i ng test :net hods. The GC 
Grou p Su oer vi sor will date and inie ia l t o i nd i cate which analyses t he analyst 
has suff ic i ent knowledge of in order to successfull y perform sample analyses. 

·•e t,oti s: Date In i ~ i a l 

l:OA l 6')8 

Or ganochlor in e pest ic i '1~ s in wat er 

Po lychl or i nat ed bi phenyl s in water 

/ :PA ) 617 

Organochl or ine pest i cides in city water 

(SW- 846) 808(1 

Or ganoc hl or ine pest i cides in soil 

Organoc hl or ine pest i cides in waste 

Organoch lor in e pest i cides in RCRA (EP Tox) 

Polych l or inated biphenyls in soil -

Po ly ch lori nated bfphenyls in waste 

Poly chl or i nated bfphenyls in surface wipes 

Signat 1Jr~s : Ana lyst Date -------
GrJup Supervisor -------- Date ______ _ 

0 C Coord i nator --------- Date ______ _ 

ITAS-K-GC044~0 

"> 
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FIGURE Kl6.2 

GC LAB ANALYST TRAINING LOG 
(continued ) 

.:. n a 1 / s ~ ' s 'l ame ---------

(SOP' 3C8 7'J 73 ll? Q 

PCfl '! in oi 1 

( Sv/-946 l 5503 

PC~'s in air (~1orisil tubes) 

( S\.1-946 ) 915'1 

Chlorinated herbicides in soil 

Chlorinated herbicides in waste 

Chlorinated herbicides in RCRA (EP Tox) 

(SOP) GC860523RO 

Chlorinated herbicides in city water 

(EPA) 604 

Phenols 

(S\.I-B46) 8015/8020 

BTXE/gasoline 

Gasoline/diesel fuel 

High boiler hydrocarbons 

( :OA \ 601 / 502 

Signatures: ~nalJst __________ _ 

Group Supervisor ______ _ 

QC Coordinator _______ _ 

Date 

Section No. Kl6.0 
Revision No. l 
Date: August 18, 1989 
Page 4 of 16 ---

Date ______ _ 

Date ______ _ 

Date ______ _ 

ITAS-K-GC044RO 
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FIGURE Kl6.3 

GC LAB ANALYST TRAINING LOG 
(continue1 ) 

,.\ri d l ;s: ' s 'ldne _________ _ 

P + CAM 127 Indu strial Hyg i ene 
(GC 851230RO ) 

13QP ) =A850802Rl - Livin gston 

(SOP) GC8 506l~RO - TH M's 

(S\.1 - 946) 9')60 

Totdl organi c ~nd inorganic carbon 

Tota l non-p ur~eab l e organic carbon 

Tot al inorganic carbon in soi 1 s 

Total purgeable organic carbon 

(SOP) 01186 lMJRO 

Tot al organic halogen in water 

l :PA) 502 

Volatile organic coMpounds 

in 

in ,1ater 

in soi 1 s 

soi 1 s 

Sign at ures : Anal 1st -----------
Group Supervisor -------
QC Coordinator --------

Date 

Date 

/'l ate 

Section No . Kl6 .0 
Revision No . 1 
Date : Augu st 18 , 1989 
Page 5 of 16 ---

-------
-------

Date ______ _ 

ITAS-K-GCQ~J~'.) 
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FIGURE Kl6.4 

ITAS-MIDDLEBROOK PIKE 
WATER/WASTEWATER LABORATORY 

ANALYST TRAINING LOG 

Analy st's Name _________ _ Technician Level ----------Date Hired Chemist Level ------------ -----------
This form is to certify that the above named analyst has been instructed in and 
has successfully completed analyses using the following test methods. The 
Water/Wastewater Group Supervisor will date and initial to indicate which analyses th e 
analyst has suff ici ent knowledge .of fn order to successfully perform sample analyses. 

~ethods: 
Titrimetric 

Acidity 
Alkalinity 
COD 
Chloride 
Sulfide 
Sulfide 
Su l fite 
Un-Ionized H2S 
Iodide 

Turbid i metric 

Sulfate 
Turbidity 

Biological 

BOO 
Fecal Coliforr:r 
Total Coli form 

Signatures: Analyst 

(EPA 305.2) 
(EPA 310.1) 
(EPA 410.1 & 410.2) 
(EPA 352.3) 
(EPA 376.1) 
(SW-846, Meth. 9030) 
(EPA 377.1) 
(Std. Meth. 427E.) 
(EPA 345 .1) 

(EPA 375.4) 
(EPA 180.1) 

(EPA 405.1)-
(Std. Meth. ~ 
(Std. Meth. 909A) 

----------------Group Supervisor ___________ _ 

QC Coordinator -------------

Date Initials 

Date -------
Date ______ _ 

Date -------
ITAS-K-"W008Rl 



FIGURE Kl6.5 

ANALYST TRAINING LOG (cont inued) 

Analy st's Name _________ _ 

Met hods: 
Ji stillations/ Oigest ion s 

Annon i a 
coo 
Cy anide, Total 
CN·, Free 
CN ·, Amenable to Cl· 
Fluoride 
Total Kjedahl Nitrogen 
Phenols, To tal 
Phosphorus, Total 

Colo ri metr ic 

Aimlon i a/TKN 
Bromide 
Color 
Cyanide 

Iodine 
Nitrate 
Nitrite 
Phosphorus, Total 
Ortho-Phosphate 
Residual (Free) Chlorine 
Hexavalent Chrom1u• 

Extractions 

Oi 1 & Grease 
Oil & Grease 
Oil & Grease 
Phenols 
Surfactants 

(EPA 350.2 ) 
(EPA 410.1 & 410,2) 
(EPA 335.2 ) 
(Std. Meth. 412H ) 
(EPA 335,1 ) 
(E PA 340,1) 
(EPA 351.3) 
(EPA 420,1) 
(EPA 365.3) 

(EPA 350,2 & 351,3) 
(Std, Meth. 405) 
(EPA 110.2) 
(EPA 335,l & 335.2) 
(Std, Meth, 412H) 
(HACH DPD Method) 
(EPA 353.3 by HACH) 
(EPA 353.3 by HACH) 
(EPA 365.3) 
(EPA 365.3) 
{EPA 330.S) 
(Std. Meth. 3128) 

(EPA 413,1) 
(Std. 1141th. 5030) 
(SW-846, Meth. 9071) 
(EPA 420.1) 
(EPA 425.1) 

Si gnatures: Analyst _______________ _ 

Group Supervi sor ------------
0 C Coordinator -------------

Date 

Section No. Kl 6. 0 
Revision No. 1 
Date: Augu st 18 , 1989 
Page 7 of 16 ---

lni ti a 1 s 

Date _____ _ 

Date _____ _ 

Date _____ _ 

ITAS- K-WW008Rl 



" 

FIGURE Kl6.6 

ANALYST TRAINING LOG (continued) 

~n alyst's Name ----------
,"iethods : 

El ect rode 

Ch lor id e 
Fluor ide 
pH 
pH 
Specif ic Conductance 

Residues 

Moisture 
Total Solids 
Total Dissolved Solids 
Total Suspended Solids 
Total Settleable Solids 
Total Volatile 
Total Volatile 

Solids 

Miscellaneous 

Bi carbonates 
Carbonates 
Hydroxide 
Odor 

Solids 
Suspended 

Ion Chromatography 

(Std. Meth. 40 7C) 
(EPA 340.2 ) 
(EPA 150.1 ) 
(SOP WW01-WWB01119Rl) 
(EPA 120.1) 

(•) 
(EPA 160.3) 
(EPA 160.1) 
(E PA 160.2) 
(EPA 160.5) 
(EPA 160.4) 

(•) 

(Std. Meth. 403/406 A or C) 
(Std. Meth. 403/406 A or C) 
(Std. Meth. 403/046 ~.or C) 
(EPA 140.1) 

Anion Scan (EPA 300.0) 
(Std. Meth, 429) 

(F·/Cl·/Br·/NOz/N03/P04/S04) 
Other ------------------

•sop to be written 

Signatures: Analyst ----------------
Group Supervisor ------------
0 C Coordinator -------------

Date 

Date 

Date 

Date 

Section No. Kl6.0 
Revision No. 1 
Date: Augu st 18 , 1989 
Page 8 of 16 

In it i a 1 s 

------
------
------

ITAS-K-WW008Rl 



FIGURE Kl6.7 

ANALYST TRAINING LOG (continued) 

~naly st ' s Nar,,e ----------
Methods : 

Ot her Test ~et hods 

} 

Signatures: Analyst ----------------
Group Supervisor ------------
QC Coordinator ____________ _ 

Oate 

Sect ion No. Kl6 .0 
Revision No. 1 
Date: Augu st 18 , 1989 
Page 9 of 16 ---

!nit i a 1 s 

Date _____ _ 

Date ------
Date _____ _ 

ITAS-K-WW008Rl 
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FIGURE Kl6.8 

ITAS-MIDDLEBROOK P!KE 
AA/ICP LABORATORY 

ANALYST TRAIN!NG LOG 

An aly st ' s Name _________ _ 
Date Hi red ___________ _ 

Techn ici an Level 
Chemist Level 

Thi s for~ is to certify that the above named analyst has been in structed in and 
r has sJccessfully co~pleted analyses using the following test methods. The AA /IC P 

Group Supervisor will date and initial to indicate the analyst has sufficient 
kn ow ledge of each of the following test methods to successful ly perform samp l e 
ana ly ses. 

---
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, 

Methods: 

Samele Preparation 

Sample preservation to pH <2 with HN03 

Percent so lid s per CLP SOW 

Density ASTM 01475-60 

Dissolved Metals by Filtration 0.45 u 

EPA SW-846 Method 3005 

EPA SW-846 Method 3010 

EPA SW-846 Method 3020 

EPA SW-846 Method 3050 Flame 

EPA SW-846 Method 3050 Furnace 

EPA CLP Modified 3010 

EPA CLP Modified 3020 

EPA CLP Modified 3050 Flame 

EPA CLP Modified 3050 Furnace 

Total Metals in Air P:CAM 173 

FIGURE Kl6.9 

Total Metals on Glass Fiber Fillers HN03 Leach 

Preparation PE/SRM. Per Instructions 

EP Toxicity Extraction SW-846 1310 

pH r-cAWW 150.1 

Date 

Section No. Kl6.0 
Revision No. 1 
Date: August 18, 1989 
Page 11 of 16 ---

Initia l s 



FIGURE Kl6.10 

ICA P Inductively Coupled Argon Plasma Spectroscopy 

Methods for Chemical Analysis of Water: Wastes 
(MCAWW) 200. 7 

EPA-S!~-846 t1ethod 6010 

EPA-CLP Modified 200.7 

GFAA .Graph i te Furnace Atomic Absorption Spectroscopy 

11CAWW Antimony 204.2 

Arsenic 206.2 

Lead 239.2 

Selenium 270.2 

Thallium 279.2 

SW-846 Antimony 7041 

Arsenic 

Lead 

Selenium 

Thallium 

CLP-Mod Antimony 

Arsenic 

Lead 

Selenium -
Thallium 

7060 

7421 

7740 

7840 

204.2 

206.2 

239.2 

270.2 

279.2 

Date 

Section No . Kl6 .0 
Revision No . 1 
Date: Augu st 18 , 1989 
Page 12 of 16 ---

Initials 



FIGURE Kl6.ll 

CVAA Manual Cold Vapor Atomic Absorption Spectroscopy 

MCAWW Mercury in Li'quids 245.l 

Mercury in Sediments 245.5 

SW-846 Mercury in Liquid ~aste 7470 

Mercury in Sol id or Semisol i d Waste 7471 

c· .CLP-Mod Mercury in Water 245.l 

Mercury in Soil/Sediment 245.S 

FAA Fl ar.ie Atomic Absorption Spectroscopy 

MCAWW Aluminum 202.l 

Bari um 208. l 

Beryllium 210.l 

Cadmi ur., 213.1 

- Calcium 215.l 

Chromiur.1 218.l 

Cobalt 219.1 

Copper 220.1 

Gold 231.1 -

Iron 236.1 

Lead 239.1 

-Magnesium 242.1 

Manganese 243.l 

Molybdenum 246.1 

Ni eke 1 249.l 

Osmium 252.1 

Platinum 255.1 

Potassium 258.1 

Date 

Sect ion No. Kl6 .0 
Revision No. 1 
Date: Augu st 18 , 1989 
Page 13 of 16 ---

Initials 



FAA Flame Atomic Absorption 

MCAWW Si 1 ver 

Sodium 

Tin 

Titanium 

"' 
Vanadium 

Zinc 

SW-846 A 1 umi num 

Barium 

Beryl 1 i um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

I ran 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel -
Osmium 

Potassium 

Silver 

Sodium 

Tin 

Vanadium 

Zinc 

Spectroscopy 

272.1 

273.1 

282.1 

283.1 

286.1 

289.2 

7020 

7080 

7090 

7130 

7140 

7190 

7200 

7210 

7380 

7420 

7450 

7460 

7480 

7520 

7550 

7610 

7760 

7770 

7870 

7911 

7950 

FIGURE Kl6.12 

(continued) Date 

Section No. Kl6.0 
Revision No. 1 
Date: August 18, 1989 
Page 14 of 16 ---

I nit i a 1 s 



FAA Flame Atomic Absorption 

CLP-Mod Aluminum 

Bari um 

Beryl 1 i um 

Cadmiun 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Silver 

Vanadium 

Zinc 

.; 

FIGURE Kl6,13 

Spectroscopy (continued) 

202.1 

208.1 

210.l 

213.1 

218.l 

219.l 

220.l 

236.1 

239,l 

243.l 

249.l 

272.l 

286.l 

289.2 

Date 

Section No. Kl6.0 
Revision No. 1 
Date: August 18, 1989 
Page 15 of 16 ---

In it i a 1 s 



FIGURE Kl6.14 

Oth er 

SW-846 Ch romiu~ , Hexava l en t Coprec i pi tat ion 7195 

( 

-
u 

Si gnatures: Analyst ----------------
Group Supervisor ___________ _ 

QC Coordinator ____________ _ 

Date 

/ Date 

/ Date 

Sect i on No. Kl6 ~0 
Revis i on No. 1 
Date: August 18, 1989 
Page 16 of 16 ---

In i ,; i a 1 s 

-----
-----

/ Date ____ _ 


