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PREFACE 

The purpose of this contract is to provide 
Protection Agency (EPA) with chemical analytical 
procedures, and an analysis structure which will 
documented quality. This document was developed 
Toxies Workgroup to ensure that the needs of regional 
pollution programs are addressed. 

The samples to be analyzed are of ambient ai 
or in the vicinity of known or suspected hazardo s in 
potentially hazardous organic in significant co ce 
should be aware of the potential hazards assoc'at 
analyses of these samples. It is the Contrac or's respo . ility to take all 
necessary measures and precautions to ensure th health an 
employees. The Contractor is responsible rovidin a afe working 
environment and making its employees awar e pot nt'al hazards of working 
with and analyzing these samples . 

Procedures specified herein 
canisters and analysis of air samples in 
quantitation of certain volatile organic 
employ safe handling procedures an gen~r~~v 

the performance of contract requir me 
assurance and quality control (QA/Q 

the 
the 

The 

requires 
control, and 
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e used by EPA to determine 
us waste disposal sites to 
site cleanups, and to the 
r criminal litigation which 

ust dy protocol, document 

in 
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Exhibit A VOA of Ambient Air in Canisters 

SECTION 1 

GENERAL REQUIREMENTS 

1.1 The Contractor shall employ procedures specifie 
preparation and analysis of the ambient air samples 
quantitation of the organic compounds listed in Ex 

the 

1.2 The Contractor shall use proven techniques to 'dentify and meas th 
organic parameters presented in the Target Comp un~List (TCL) as specif1 in 
Exhibit C. The Contractor shall perform sampl preparation and analysis 
procedures as prescribed in Exhibit D, and m pecifie pIe preservation 
and holding time requirements. 

1.3 For all samples analyzed under this contr 
adhere to the QA/QC protocols specified in 
evidentiary protocols specified in Exhibit F. 

1.4 Following sample analysis, the Contractor 

shall 

ata reduction 
and shall report analytical activit' sample data, and q control 
documentation as designated in Exh' it B. B contains all reporting 
and deliverables requirements for is,cOfi~~ u~u~~pies of the data 
reporting forms and form instruction 

1.5 To ensure proper understanding 
G contains a glossary of terms. When a t rm 
explanation, the glossary meaning shall be 
do not replace or take prec 
document text. 

1.6 The 
hazardous 

samples 
waste sites 
at high co e 
hazards a SOC1 

December, 1991 

in this contract, Exhibit 
the text wit~out 
Glossary definitions 

formation included in the 

may 
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Exhibit A VOA of Ambient Air in Canisters 

2.1 

2.2 

SECTION 2 

SPECIFIC REQUIREMENTS 

For each sample, the Contractor shall perform 

TASK I: RECEIVE AMBIENT AIR SAMPLES 

2.1.1 The Contractor shall receive and 
chain-of-custody and document control F. 

2.1.2 The Contractor shall provide 
and instrumentation for analyses of e 
than the quantitation limits specif'ed 
provides the Contractor with an appro 
that shall be used. 

lytical expertise 
equal to or lower 

In Exhibit D, EPA 
analytical procedures 

2.1.3 The Contractor shall analyze samples wi in t maximum holding 
times specified in Exhibit D, ven if these times a· Ie than the 
maximum data submission time allowe 

2.1.4 The Contractor is adv under this 

recautions to 

TASK II: 

2.2.1 

and 

IFICATION AND QUANT I TAT ION 

shall be required to 

e an lytical procedures that shall be 
instr ons and references for the analysis 
aining low-to-medium concentrations of 
analysis. GC/MS may use automated computer 
entification of organic compounds. 

tially be run undiluted. When an analyte 
e librated or linear range, appropriate 
t e contract required quantitation limit (CRQL» 
pIe is required, as specified in Exhibit D. 
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Exhibit A VOA of Ambient Air in Canisters 

2.2.4 For the purpose of this contract, a full sam 
defined as analysis for all of the TCL constituents 
Exhibit C in accordance with the methods in Exhibi 
related QA/QC as specified in Exhibit D and Exhib' 
Control Samples (LCS) analyses shall be consider d a 
sample analysis. All other QA/QC requirements 
inherent part of this contract and are include 
unit price. 

2.2.5 The 

must 

2.2.5.1 Elution of the sample 
retention time as the standard 

2.2.5.2 Correspondence of the 
component mass spectra. 

standard 

2.2.6 For each sample anal si~~ne 
spectral library searches of n 
determine tentative compound ide 

_,, __ , conduct mass 
e components to 

of 

2.2.6.1 
conduct 

shall 
to 10 

December, 1991 

st recent release of the 
chnology (NIST)/EPA/MSDC 

of less than 10 percent of the 
be searched in this 

If 
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Exhibit A VOA of Ambient Air in Canisters 

2.3 TASK III: PERFORM REQUIRED QUALITY ASSURANCE 
PROCEDURES 

2.3.1 All specific QA/QC procedures prescribe 
shall be strictly adhered to by the Contractor documenting the 
use of the protocol shall be maintained in ac or an witR he document 
control procedures prescribed in Exhibit nd shall 0 d in 
accordance with Exhibit B requirements. 

2.3.2 The Contractor shall establish 
QA/QC procedures including the daily 
of standard reference solutions from 
traceable thereto, where available a 
standard solutions designed to 
equipment and procedures, from 
quantitation, produce reliable 
QA/QC requirements. 

2.3.3 Additional QA/QC 
frequently, i.e., with each 
form of Laboratory Control 
samples for volatile organi 
and in the form of verificati 
in Exhibit E. 

2.3.3.1 tractor formats for the 
Contractor shall be 

the 
(PE) 

ing analysis data sheets in 
and within the time 

e/ elivery Schedule. 

ose designated by EPA will be 
re unacceptable. Resubmission 

ional cost to the Government 

may be submitted in the hardcopy 
forms are in exact EPA format. 
elements is the same as on each 

form numbers and titles, page numbers 

ha 1 provide analytical equipment and technical 
ct as specified by the following: 

graph/mass spectrometer (GCjMS) data system 
11 the terms and conditions of the Contract 

December, 1991 Page A-4 
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VOA of Ambient Air in Canisters 

2.3.4.1.1 The computer shall be interf 
the mass spectrometer and be capable of ac 
mass scans for the duration of the chr ma 

2.3.4.1.2 The computer shall be e 
devices for saving all data from 

2.3.4.1.3 Computer software sh 
searching GC/MS runs for specifi 
intensity of the ions with res ec 

2.3.4.1.4 A computer data 
MS that allows the continu 
machine-readable media, 0 

throughout the duration 
computer must have soft 
data file for ions of a s 
abundances versus time or sca 

between specifie 
non-target compo 
for the compariso 
library spectra. 
NIST/EPAjMSDC mass 
reference library. 
flagging all data files 
laborato nel. 

d by hardware to 
iring continuous 

graphic program. 

storage 

ipped with a GC to MS 
fused silica capillary 

e column is to be 50 meters 
0% methyl silicone or 5% 

capillary column, or e~uivalent. 

shall use a magnetic tape storage device 
a and suitable for long-term, off-line 

11 retain all raw GC/MS data acquired 
gne ·c tape in appropriate instrument 

at. ontractor is required to retain the 
ssociated hardcopy tape logbook identifying 
ibit B) for 365 days after data submission. 
Contractor shall submit tapes and logbook 

specified in the Contract 

a computerized MS library 
a forward comparison, using the 
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Exhibit A VOA of Ambient Air in Canisters 

2.3.5 

standard spectra contained in the mass spectr 
(or most recent) release of the NIST library 
spectra) must be used. 

2.3.4.4 

removing 

2.3.4.5 The Contractor shall have, i 
device capable of analyzing volati e 
Exhibit D. 

2.3.4.6 The Contractor shall 
standards for all target comp 
accepting any samples from the 
Standards provided by EPA for use 
Evaluation may not contain all the tar t co 
not be used for routine analyses unless 0 nti 
supplemented with commercially-available stan 

The minimum functio 
and conditions of this contra 
designate and use qualified key 
The EPA reserves the right to re 
experience. 

2.3.5.1 

2.3.5.2 

2.3.5.3 

The 1985 
42,261 

in 

to meet the terms 
Contractor shall 

a Sample Custodian and a Document 

2.3.6 
data 

December, 1991 

cto sh 11 respond within 10 days to requests from 
di ional information or explanations that result 
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Exhibit A VOA of Ambient Air in Canisters 

2.3.7 The Contractor is required to retain unused 
used sample containers for a period of 60 days afte 
unless otherwise instructed in Exhibit B or Exhibi 

a submission 

2.3.8 The Contractor shall adhere to the chai -of- ustody and 
document control procedures described in Exhib' F Do as 
described therein, shall be required to show at a roce 
being strictly followed. This documentation sh 1 be re 
Complete Case File Purge (Exhibit B). 

2.3.9 Sample shipments 
and coordinated by SMO, acting on behal 
Officer (APO). The Contractor shall c 

shipment, analysis, 
properly processed. 

2.3.10 

2.3.11 
defined 
SMO. A 

more 

2 

December, 1991 

not 

any 

by groups of samples, each 
EPA Case number assigned by 
lected at one site or 
nd will include one or 

amples may be shipped to 
or iple shipments over a period 

'ze of tn Cas . A Case consists of one or 
d by the llowing: 

or 

Case; or 

ven ca dar day period during which field 
received (said period beginning with the 
ample in the SDG). 

submitted together (in 
B. 

number 
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Exhibit A VOA of Ambient Air in Canisters 

designations) in the first group of samples receive 
SDG number is reported on all data reporting forms 
Date is the day that the last sample in the SDG 

2.3.13 
samples are received, through proper sample 
B) and communication with SMO personnel. 

2.3.14 Each sample received by the Contra t 
EPA sample number, and accompanied by a T af 
the sample number and descriptive inform ti 
Contractor shall complete and sign the R, 
receipt and sample condition on receip, f r 

2.3.15 The Contractor shall submit si 

SDG. The 

samples of 

2.3.16 EPA Case numbers (in ud1'~~~·r. 

shall be used by the Contrac or 
this contract both verbally a 

2.3.17 
through 

2.3.18 
provided that 

December, 1991 

sample numbers 
received under 
ceo 

rectly to the Contractor 
shall be available to 

eli very service is operating, 
sary, the Contractor shall be 

quired for the receipt of 
le at the nearest servicing 
. e within the Contractor's 

month 
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SECTION 3 

DETAILED TECHNICAL & MANAGEMENT 

The Contractor 
capabilities: 

3.1 PERSONNEL 

3.1.1 

3.1.2 

3.1.3 

Project Manager 

3.1.1.1 Responsible 
laboratory to meet all 

3.1.1.2 Education: Minim 
or any scientific/engineering 

3.1.1.3 Experience: Minimum 
experience, including at least 

GC/HS 

3.1.2.1 
laboratory 

3.1.2.2 

laboratory 
isory position. 

degree in chemistry 

ee years of laboratory 
ng at least one year in a 

degree in chemistry 

Minimum of three 
least with 

ible for the management and quality control of 

December, 1991 Page A-9 



Exhibit A 

3.1.5 

3.1.6 

VOA of Ambient Air in Canisters 

all computing systems (hardware, software, do 
procedures), generating, updating, 

and 
control 

on aU~Qmated deliverables. 

3.1.4.2 Education: Minimum 
more intermediate courses in programmin 
database management systems, or system 

3.1.4.3 Experience: Minimum of 
or systems management or programmin i 
with software used for data manage en 
deliverables. 

Program Analyst 

3.1.5.1 Responsible nsta 
maintenance of software and progr 
performing quality control procedures 
automated deliverables. 

3.1.5.2 

ta 

more intermediate cou 
information 

ormation management, 
an lysis. 

3.1.5.3 
systems or 
experience 
of deliverables 

experience in 
ncluding one year of 

ta management and generation 

chelor's degree in chemistry 

one year of experience in 
ing GC/MS instruments in conjunction with 

or in lieu of education requirement, 
xperience in operating and maintaining 

Minimum of Bachelor's degree in chemistry 
eering discipline with specialized training 

ce: Minimum of two years of applied 
S analysis of environmental samples. 

December, 1991 Page A-10 



Exhibit A VOA of Ambient Air in Canisters 

3.1.8 Technical Staff Redundancy 

3.1.8.1 In order to ensure 

technical 

3.1.8.2 Education: Minimum of Bac 
or any scientific/engineering discipl" 

3.1.8.3 Experience: 
of the following areas: 

3.2 FACILITIES 

The adequacy of the facilities and uipm 
technical staff for accomplishing the requi 
contract. 

3.2.1 Sample Receipt Area 

3.2.2 Storage Area 

k space with 
ror-~ceipt and safe 

Sufficient refrigerator spac to aintain unused EPA sample 
volume for up to 60 d r data su is "on shall be provided. 
Volatile samples mu tor used only for storage 
of volatile sample es must be stored in an 
atmosphere demons ra contaminants. 
Samples and stan ar 

3.2.3 

space shall 
be 

cal resistant tops; 

r isolated area in which to prepare 

distilled or demineralized organic-free 

December, 1991 Page A-U 



Exhibit A VOA of Ambient Air in Canisters 

3.2.3.5 Analytical balance(s) located 
rapid change in temperature. 

3.3 INSTRUMENTATION 

At a minimum, the 
operative at the time of the Preaward 
full duration of the contract. 

3.4 

3.3.1 100 Samples/Month Capacity 

No. of Instrument(s) 

1 

NOTE: The 

boards to ensure continuous 
and turnaround times. 

3.3.2 200 SamplesjHonth 

No. of Instrument(s) 

2 

NOTE: 
equipment. 
instrument parts 
meet contract-sp 

3.3.3 

GC/MS 

available 
must 

In addition, the 

of 

operation to 

to submit reports and data packages as 
te this task, the Contractor shall be 

ab es, and copy machines to meet the contract 

3.4.2 preparations and submission. 

December, 1991 Page A-l2 



Exhibit A VOA of Ambient Air in Canisters 

3.5 LABORATORY MANAGEMENT CAPABILITY 

The Contractor shall have an organization 
responsibilities for each individual in the management 
sufficient resources for EPA contract(s) and to mainta'n 
operation. To establish this capability, the Contrac or 
personnel to carry out the following responsibilitie f 
Functions include, but are not limited to, the fol 

3.5.1 Technical Staff 

as sample analysis, 
instruments. 

3.5.2 Project Manager 

Responsible for overall aspects 
receipt through data delivery) and shall e 
Headquarters APO and Regional Technical Project 

3.5.3 Sample Custodian 

Responsible 
and storage). 

3.5.4 Quality Assurance 

data 

3.5.5 

December, 1991 

such 

handling, 

aspects of the 

the 
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EXHIBIT B 

REPORTING AND DELIVERABLES REQUIREMENTS 

SECTION 1 CONTRACT REPORTS/DELIVERABLES DISTRIBUTION . 

SECTION 2 REPORTING DESCRIPTIONS AND ORDER OF DATA DE 

2.1 Introduction ........... . 
2.2 Updated Standard Operating Procedures 
2.3 Sample Traffic Reports 
2.4 Sample Data Package Summary 
2.5 Sample Data Package .... 
2.6 Results of Intercomparison Study/ 

Preaward Performance Evaluation (PPE) 
2.7 Complete Case File (CSF) Purge 
2.8 GC/KS Tapes ..... 
2.9 Quality Assurance Plan (QAP) 

SECTION 3 FORM INSTRUCTION GUIDE/DATA REPORTING 

3.1 Form Instruction Guide 
3.2 Data Reporting Forms 

December, 1991 
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Exhibit B VOA of Ambient Air in Canisters 

SECTION 1 

CONTRACT REPORTS/DELIVERABLES DISTRIB 

1.1 The following table summarizes the contract repo 
requirements specified in the Contract Schedule and 
of each deliverable. NOTE: Specific, recipient name 
to change during the term of the contract. The EP 
Contractor in writing of such changes when they 0 cu 

Item 

Updated Standard Operating 
Procedures (SOPs) 

*Sample Traffic Reports 

No. of 
Copies 

2 

1 

**Sample Data Summary 1 
Package 

**Sample Data Package 3 
including ·the Performance 
Evaluation (PE) Sample 

Results of Intercomparison 
Study/Preaward Performan 
Evaluation (PPE) Sample 

Complete SDG File 

GC/MS Tapes 

December, 1991 

of 
in SDG 

of 

data 
sample 

days 
after data submission, 
or submit within 7 days 

er receipt of written 
request by APO. 

Submit copy within 7 
days by written request 

by APO. 

Distribution 

(1) (2) (3) 

X X 

X 

X 

X X X 

X X 

X 

As Directed 

As Directed 
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Exhibit B VOA of Ambient Air in Canisters 

Distribution 

(1) Sample Management Office 
(2) Environmental Monitoring 
(3) USEPA Region 

* Also required in each Sample Data Package. 

** Concurrent delivery of these items to 

*** An SOC is a group of samples within a 
seven days or less and not exceeding 
in the SDC are due concurrently. (S 
description) . 

**** See Exhibit E for description. 

NOTE: 

Address 

(1) USEPA Contract Laboratory 
Sample Management Office 

(2) 

P.O. Box 818 
Alexandria, VA 

For overnight 

300 
Alexandria, V 

For 

December, 1991 

use street address: 

er a period of 
for all samples 

k III, for further 

Contractor 

Page B-2 



.Exhibit B VOA of Ambient Air in Canisters 

(3) USEPA REGIONS: 

SMO, acting on behalf of the EPA APO, will provid 
the list of addresses for the 10 EPA Regions. S 
Contractor with updated Regional name/address 
throughout the period of the contract and ide 
recipients on a case-by-case basis. 

NOTE: Specific recipient names and 
term of the contract. The APO will 
changes when they occur. 

December, 1991 

to change duro 
in writing of su 
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Exhibit B VOA of Ambient Air in Canisters 

REPORT DESCRIPTIONS AND 

2.1 The Contractor shall provide reports and other 
the schedule specified in Section F of the IFB, "S 
required content and form of each deliverable is d 

2.1.1 All reports and documentation shall be. 

2.1.1.1 Legible; 

2.1.1.2 Clearly labeled and complet instructions 
in this Exhibit; 

2.1.1.3 Arranged in the 

2.1.1.4 Paginated; and 

2.1.1.5 Single-sided. 

2~1.2 If submitted documentation 

2.1.3 Whenever 

all three contractual 
letter shall be incl ae 
which EPA Case(s) t e 

2.1.4 

2.2 

2.2.1 

December, 1991 

submit or resubmit 9ata as a 
rough an APO/TPO action, 

ATA" and shall be sent to 
L- N, and Region). A cover 

a are being delivered, to 
uested the data. 

ent for each deliverable item cited in 
very Sc dule (see Section F of the IFB 

cified in this Section. Items submitted 
the order listed. Additionally, the 

in the order presented herein. 

s bmit updated copies of all required Standard 
hat were submitted with the Prebid Performance 
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Evaluation (PPE) sample results. The updated SOPs must 
issues of laboratory performance and operation identif· 
in the review of the PPE sample data and the evaluati 

ess any and all 
y the Contractor 
Bidder-Supplied 

Documentation. 

2.2.2 The Contractor must supply SOPs for the 

2.2.2.1 Evidentiary SOPs. 

2.2.2.2 Sample receipt and logging. 

2.2.2.3 Sample and extract 

2.2.2.4 Preventing 

2.2.2.5 Security for laboratory and s 

2.2.2.6 Traceability/equivalency of 

2.2.2.7 Maintaining instrumen 

2.2.2.8 

2.2.2.9 

2.2.2.10 Internal review 
individual data packa 

2.2.2.11 Sample 

2.2.2.12 
preparation. 

2.2.2.13 

ta reporting. 

file 

including: 

data review; 

and accuracy; 

errors; 

data are complete and 
Exhibit B; 

rnal QA inspection procedure (demonstrated 
off on personal notebooks, internal PE 

December, 1991 Page B-S 
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samples, etc.); 

Frequency and type of internal 
spot checks, perceived trouble 

Demonstration of problem identificat· 
resumption of analytical processing 
audit (i.e., QA feedback); and 

Documentation of audit reports 
response, corrective action, et . 

and 

2.2.2.14 Data Handling. 

2.2.2.14.1 Data Management proce written 
procedures that are clearly defined 
used to generate or re-submit deliverable 
acquisition or entry, update, 
security of computer-rea~, __ ~ 
include: system organiz 
demonstration, operation 

2.2.2.14.2 rdcopy must be subjected 
to quality estimated. 

2.2.2.14.3 The 

must 
must include 

December, 1991 

and 

of updates. Documentation 
each change: 

change; 

according to the 

s must be reinspected as a part of 
internal inspection process prior to 

deliverable and not just the changes 

must approve changes to originally 

may be requested by laboratory 
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Exhibit B VOA of Ambient Air in Canisters 

auditors. 

2.2.2.14.4 Life cycle management procedures 
computer systems used to generate and edit c 
Such systems must be thoroughly tested and 
utilization. 

2.2.2.14.5 A software test and accepta 
requirements, test results, and accept 
developed, followed, and available in 

2.2.2.14.6 System changes shall no 
systems generating de1iverab1es. 
development system 

2.2.2.14.7 Each version of 
identification number, date 
operation, and archived. 

2.2.2.14.8 System and opep!:'~~ 
and maintained for each s 
user's manual and an oper 

2.2.2.14.9 Individua1(s) 
shall be identified: 

first to a 

be given an 

e developed 
1nc1ude a 
1. 

functions 

• System operation 
training; d 

including documentation and 

2 .3 SAMPLE TRAFFIC 

2.3.1 
shall 
original 

2.3.2 

2.3.3 

December, 1991 

ntry, data updating and 

backup, and archiving. 

contain the following items: 

SMO" 
signed in 

in an 
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Exhibit B VOA of Ambient Air in Canisters 

2.3.3.2 Contract number. 

2.3.3.3 Sample analysis price - full sample 

2.3.3.4 Case number. 

2.3.3.5 List of EPA sample numbers of 
identifying the first and last samples 
receipt. 

NOTE: When more than one sample is re 
shipment, the "first" sample received 0 

(considering both alpha and numeric 
sample received would be the highes 
alpha and numeric designations). 

est sample number 
nd the "last" 

(considering ~oth 

2.3.4 Each TR shall be clearly marked with the 
sample number of the first sample in the SDG. This· ion shall be 

TR for the last 
NAL SAMPLE." 

entered below the laboratory rece· t date the TR. 
sample received in the SDG shal be clea ked "SDG -

2.3.5 If samples are received at 
the samples on one mUlti-sample TR 
In this instance, the laboratory sha 
photocopies of the TR, and submit one 

2 .4 SAMPLE DATA SlOOIARY PA"u"I'7"I1i,""",,-

2.4.1 As specified i 
Package shall be del· e 
required sample dat . 
separately (i.e., ep 
preceding the S Ie 

2.4.2 The 
one SDG of 

i-sample TRs, all 
sarily e in the same SDG. 
appropriate number of 
each SDG cover sheet. 

contain data for sampies in 

(FORM I-AAVC) and 

FO II-AAVC) and tabulated results (FORM I) 
de tified compounds (FORM I-AAVC-TIC). 
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2.4.2.5 Internal standard area and retention time 
AAVC). 

2.5 SAMPLE DATA PACKAGE 

2.5.1 The sample data package shall be complete, co 
and shall include data for analysis of all samp1 
samples, blanks, and laboratory contro! samples 

2.5.2 The sample data package 

2.5.2.1 Cover page. 

2.5.2.1.1 This document 
The Cover Page shall contain: 
contract number; Case Number; SDG er; OY number (appears on 
cover page of SOY); EPA sample numbers 'n alp numeric order, 
showing EPA sample number cross-reference ith ID 
numbers; and comments, describing in detail 
encountered in processing ~les in the 

2.5.2.1.2 The Cover Page 
verbatim: 

ng statement, 

December, 1991 

"I certify that this 
terms and conditions 

has 

tly followed by the 
his designee with a typed 

name and title, and the date 

t the Laboratory Manager cannot validate 
Ie, he/she must provide a detailed 
ciated with the sample(s) on the 

all be arranged in packets with the 
I-AAVC, including FORM I AAVC-TIC), 

for volatile samples. These sample 
placed in increasing EPA sample number 
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order, considering both letters and numbers. 

NOTE: FORM I AAVC-TIC is the tabulated list 
probable match for up to 10 organic compoun s 
surrogates and internal standards and are ot 
(TCL). It includes the Chemical Abstract S 
Number, tentative identification, and es~· 

2.5.2.2.1.1 Reconstructed total 
each sample or sample extract. 

2.5.2.2.1.2 
component, and must contain 

EPA sample number; 

Date and time of analysis; 

C 

2.5.2.2.1.3 led with the names 

• 

complete data system 
ta packages, in addition 

for preliminary 
sing either the automated or 

dures. complete data system report 
e informat10n listed below: 

target compounds; 

ntitation with measured area; 

system; 

and 
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2.5.2.2.1.5 In all instances where the data sys em report has 
been edited, or where manual integration or q titation has 
been performed, the GCjMS operator shall fy such edits or 
manual procedures by initialing and dati changes made to 
the report. 

2.5.2.2.1.6 Target Compound Mass Spe 
each compound identified, copies of 
of background subtracted mass spect a 
in Exhibit C that are identified' t 

2.5.2.2.1.7 Tentatively Identifie 
Library Matches: For each sample, by 
copies o,f mass spectra of organic compoun not 
Exhibit C, Tentatively entified Compounds, 'th associated 
best-match spectra (t ree bes es), labe1e 
be included in the da a ~. 

2.5.2.2.2 Volatile Standar Da : 

December, 1991 

2.5.2.2.2.1 Initial Calibr io: ~11 initial calibration data 

• 

all anal ssociated with the SDG. When 
performed, the 

ntitation reports and 
logical order, by 

(FORK V-AAVC); 

and Retention Time Summary (FORK 

reconstructed ion chromatograms and 
or legible facsimiles) for the 

e poin calibration are labeled according to 
d 2.5.2.2.1.4. Spectra are not required. 

When more than one 
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Continuing Calibration Data Sheet (FO 

• Internal Standard Area 
VII -AAVC); and 

Volatile standard(s) 
quantitation reports 
initial (five point) ca1ibra 
2.5.2.2.1.2 and 2.5.2.2.1.4. 

(FORM 

2.5.2.3 Quality control summary. 

2.5.2.3.1 The quality control s the following 
forms: 

NOTE: If more than one form is necess 
arranged in chronological order by date 0 

GC/MS Instrument P ~~~AAVC); and 

2.5.2.3.2 
following: 

NOTE: 

December, 1991 

contain the 

duplicate forms must be 
analysis or instrument. 

shall be 
each 

- BFB (FORM IV-AAVC); 

2.5.2.2.1.2 and 

in 2.5.2.2.1.2. and 2.5.2.2.1.4. 

e arranged in chronological order by 
e lank data shall be arranged in packets with 
nic Analysis Data Sheets (FORM I VOA and FORM 

lowed by the raw data for volatile samples. 
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Laboratory Control Sample Data 

Laboratory Control Sample Data 

Reconstructed ion chromatograms an q 
or legible facsimile (GC/MS), lab le 
2.5.2.2.1.2 and 2.5.2.2.1.4. S 

2.5.2.4 Raw data. 

2.5.2.4.1 For each reported value, 
all raw data from the instrument us 
(except for raw data for quarterly er ficatio s 
parameters). Raw data shall cont in 
for the sample results, includin tho 
below the method quantitation limi . 
provide legible hard copy of the direc 
readout (i.e., stripcharts, printer tapes, 
the direct sequential instrument readout must 

2.5.2.4.2 All raw 
GC/MS. 

of 

2.5.2.4.3 sample number 

to 

Initial 

Blanks; 

December, 1991 

respectively, 

standards; 

EPA sample number) and all 
d values. ,If the dilutions 

ent adjustments, data corrections 
par t ano es on the measurement record, 

da a voided or data not used to obtain reported 
written explanation; 

GC/MS analyses clearly and 
raw data; 

for sample data, including percent recovery, 
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coefficient of variation, slope and y-in 
fit; and 

Time and date of each analysis. Inst 
submitted if they contain this info 
instrument does not automatically 
these must be manually entered on 
and continuing calibration verif'ca 
as interference check samples a d 
standards. 

2.5.2.5 Preparation logs. 

These logs must include the foIl 

2.5.2,6 

2. 6 RESULTS OF 

2.7 

2.7.1 The 

December, 1991 

Date; 

Standard weights and/or volumes; 

,-_~u=ivo ally which QC 
lank) correspond 

changes or 

SOG Cover Sheet shall be 
is Exhibit for all of the 

arranged in increasing EPA 
alpha and numeric 

CE EVALUATION SAlIPLE ANALYSES 

resu for Intercomparison Study/Preaward 
Ie analyses includes all requirements 

ing of sample data. The PPE sample shall 
process as an analytical and field 

includes all laboratory records 
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received or generated for a specific Case that have not 
submitted to EPA as a deliverable. These items shall e 
as a deliverable. These items shall be submitted alo g 
Inventory Sheet FORM AADC-2 (see Exhibit E for desc pti 
numbering and inventory procedure). These items lu e, 
limited to, sample tags, custody records, sample 
analysts' logbook pages, bench sheets, instrumen 
printouts, raw data summaries, instrument logboo 
instrument conditions), correspondence, and t 

2.7.2 Shipment of the Complete SDG File pa 
overnight courier, priority mail, or equiv 
seals, which are provided by EPA, shall b p 
and a document inventory and transmittal Ie 
is not required to maintain any docume s fo 
submission of the Complete SDG File packa 
maintain a copy of the document inventory 

should 

2.8 GC/MS TAPES 

2.9 

2.8.1 

2.8.2 
after data submissi 
and associated log 
request from the 

2.9.1 

relia 
provid 

2.9.2 

December, 1991 

C/MS tapes for 365 days 
ontractor shall submit tapes 
after receipt of a written 

written Quality Assurance Plan (QAP) 
ar implemented to achieve the 

egrity, alidity, and useability; ensure that 
are maintained in an acceptable state of 
etect problems through data assessment and 
ocedures which keep the analytical process 
ts of the measurement process in order to 
ly sound and legally defensible. 

specific terms, the policies, organization, 
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objectives, functional guidelines, and specific QA/QC 
to achieve the data quality requirements in this con 
applicable, SOPs pertaining to each parameter shall e i 
referenced as part of the QAP. The QAP must be av il e du 
laboratory evaluation and upon written request by th AP . 
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Table B-1 
Codes for Labeling Organic 

Sample 

Reanalyzed Sample 

Sample Analyzed at a Dilution 

Laboratory Control Sample Number 

Laboratory Method Blank 

Standards . . . . . . . 

December, 1991 

XXXXXDL 

VCLCS/NI 

VCBLK/NI 

VCSTD/IINI 
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SECTION 3 

FORK INSTRUCTIONS GUIDE/DATA REPORTING 

3.1 Form Instructions Guide 

3.1.1 This section includes specific inst 
of all required forms for volatile organics 
Each of the forms is specific to a given 
are arranged in the following order: 

3.1.1.1 General 

3.1.1.2 Cover Page [COVER PAGE -

3.1.1.3 Analysis Data Sheet [FORM 

3.1.1.4 Tentatively Identified Compounds 

3.1.1.5 

3.1.1.6 Laboratory Control III - AAVC] 

3.1.1.7 GC/MS Instrument 
[FORM IV - AAVCj 

and Mass Calibration 

3.1.1.8 

3.1.1.9 

3.1.1.10 

3.1.1.11 

December, 1991 

- AAVC] 

Summary 

Sheet 

a d Header Information 

r ported on the hardcopy forms according to 
suctions in this Section. For example, 

cent at· ns of volatile organic target compounds must 
gnificant figures if the value is greater than 
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or equal to 10, and to two significant figures for ~ less than 
10. 

3.1.2.2 All characters which appear on the data re 
presented in the contract must be reproduced by' the ntractor when 
submitting data, and the format of the forms m' ted ==~~~ 
identical to that shown in the contract. No 
deleted, or moved from its specified positi 
approval of the EPA APO. The names of the 
compounds (i.e., "Lab Code," "Chlorometha 
on the forms in the contract. 

3.1.2.3 
shall be 

3.1.2.4 Six (6) pieces of informa 'on a co 
sections of each data reporting form. They 
Contract No., Case No., SOG No., and SAS 
information must be entered on every form an,_,~~ 
form. 

3 . 1. 2 . 4 . 1 The" Lab N 
Contractor to identify t 
characters. 

3.1.2.4.2 
to 6 letters, ~a=s=s=i~~-=~~=-~~ 
aid in data processing. 
the time a contr 

name or owner 
remain the s e 
another Lab Co 

e Contractor 

the EPA to use 

No." 1 the EPA-assigned case number 
ple, and reported on the Traffic Report. 

December, 1991 

No • is the Sample Delivery Group (SDG) 
is the EPA Sample Number of the first sample 

in the SDG. en several samples are received together 
pm nt, the SOG number shall be the lowest 

ring both alpha and numeric designations) in 
les received under the SDG. 
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-'-
3.1.2.4.6 The "SAS No." is the EPA-assigned n le for analyses 
performed under Special Analytical Services (S ). If samples are 
to be analyzed under SAS only and reported on the e forms, then 
enter SAS No. and leave Case No. blank. If amp s are analyzed 
according to the "Routine Analytical Servic s" ~IFB) protocols and 
have additional SAS requirements, list botJEse~ arid~SAS No. 
on all forms. If the analyses have no S r quireme s, 1 ye 
"SAS No." blank. Note that some sample ,i an SDG may ve a AS 

"J 
No. while others do not. /u'-- , '; 

3.1.2.5 The "EPA Sample No." is the ot er nformation common to most 
of the forms. This number appears eith r· the u~ e right corner of 
the form, or as the left column of a ab zi g data from a 
number of samples. When the "EPA S pI ered into the 
triple-spaced box in the upper rig cor uld be ente~ed on 
the middle line of the three lines tfi he box. 

3.1.2.5.1 All samples, spikes, blanks, 
identified with an EPA Sample Number. For 
Sample Number is the uniq identifying number 

shall be 
EPA 

Traffic Report that acco Ie. 

3.1.2.5.2 
sample suffixes 

xxxxx 

XXXXXR.E 

XXXXXDL 

3.1.2.5.3 

December, 1991 

EPA 

, the following 

se ondary dilution 

anisters shall be 
e concentration in ppbv of 

002, 005, 010, 020, and 

or 

The "EPA Sample 
LCS analysis within an SDG. The 

two-character "UU" 

Page 8-20 



Exhibit B VOA of Ambient Air in Canisters 

terminator of the identifier with one or two cha 
numbers. or a combination of both. For example. 
identifiers for volatiles-canister LCSs would 
etc. 

3.1.2.6 Several other pieces of information 
Data Reporting Forms. These include Lab S e 
Received, etc. Following is a brief descri ti 
entries. 

3.1.2.6.1 "Lab Sample ID" is an op io 
internal identifier. Up to 12 alp 
reported here. If the contractor 
this field may be left blank. 

3.1.2.6.2 
GC/MS data 
particular 
used here. 

3.1.2.6.3 

the 

laboratory. as noted on 
should be entered as MK 

the 
It 

3.1.2.6.4 

December. 1991 

were. not 

many of the forms, 
data. The identifier 

n~~~lment, and contain 
t' te between all instrument of 

off n ers to the appropriate level of 
ollowin common rules. If the figure 

ined is less than 5, drop it (round down). 
an 5, drop it and increase the last digit 

d up). If the figure following the last 
1 5, round up if the digit to be retained is 

digit is even. 

transcribed to the forms in the raw data 
decimal places that are described in 
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Exhibit B. The raw datil I'c'snll f s I () hI> t'ounded olt-;hen the number 
of figures in the raw dlll:1 I','sul t ('x('t'('ds the mXx me number of 
figures specified for tlllil n'sult t'nl ry for that fo . If there are 
not enough figures in l hc' \":IW duts rf'su1t to e er '. the specified 
space for that n'suit. the'll ;'.c'ros musl' h(' US~('4'fO declma1 places lo 

the specified nUmb('l' ell I'('pun ing decimals frr t at"~ult '~r a 
specific form. The fo Ilowi II~ examples are yrov. ded: ~ ............. 

. .~ 

ied For at Correct E~~r Raw Data R('sult 

). qt.)(,: .. 3 

l) ~ . ell) t, " .~ 

QQ5. ~lQb~.\ 
I·NQS. Q()(, 

9g eNS.9 
QQ999S.9 

s 

6
6 • ~//' .I /',,_ 

'"1 / I 6/3(j' .3 / 
6.3 
6. 
6.3 

5.900 
5.997 

95.997 
995.997 

9996.00 
99995.9 

invalid 

I 
I 

I 
/ 

NOTE: 6.3 stands for a maximum of six significan and up to 
three decimal places, 

3.1.3 Cover Page [COVER 

3.1,3.1 This form is 
within an SDG, and to 
general comments. It 
Laboratory Manager to 
associated with the ~~-

3.1.3.2 
for the 

December, 1991 

nter up to 7 characters 
and duplicates) for each 

umbers ~ be listed in ascending 
ti ing to the following Cover Page if 

Ie ID", a Lab Sample ID (up to 10 characters) 
a sociated EPA Sample No. If a Lab Sample ID 
tered identically (for each EPA Sample No.) 
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3.1.3.5 Under "Comments", enter any problems encou t both 
technical and administrative, the corrective actio and 
resolution performed for all of the samples in t 

3.1.3.6 Each Cover Page must be signed, in or glna , 
Laboratory Manager or the Manager's designee, an 
the release and verify the contents of all d ta 
associated with an SOG. 

3.1.4 Analysis Data Sheet 

3.1.4.1 This form is used for tabulat·ng 
analysis of canister samples for the om 
List for Volatiles as given in Exhib t 

3.1.4.2 This form is used for 
of the target compounds in the pIes, 
control samples, and performance eva1uatl 

3.1.4.3 Complete the header information 
according to the instructio"~--~ 

3.1.4.4 The use of a Nafio ~e~~n~ 

compounds. Indicate by cheCK ng 
Nafion dryer was used. 

concentrations 
laboratory 

Form I-AAVC 

u1ts for polar 
whether or not a 

3.1.4.5 Fill in d injection volume (trapped 
Determine the dilution 
tion 4.5 and fill in the 

3.1.4.6 
Contractor sh 
dilution fac 
quantitatio 

December, 1991 

result 

The 
in the 
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seven EPA-defined qualifiers to be used are as fol ow 

U· Indicates compound was analyzed for but no 
sample quantitation limit must be corr 

J. Indicates an estimated value. 
estimating a concentration for 
compounds where a 1:1 response 

the identification criteria bu 

N· Indicates presumptive evide of 
only used for tentatively ident 
identification is based on a mass 
It is applied to all TIC results. 

B - This flag is used 
blank as well as i 
possible/probable b 
to take appropriate a io. 
as well as for a positi el 

The 

when 

a TIC 

E - hose concentrations exceed 
S instrument for that 

the 
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x - Other specific flags may be required to pro e 
results. If used, they must be fully desc ib 
description attached to the Sample Data Sr--T'-J 
the SDG Narrative. Begin by using "X". 
flag is required, use lOy" and HZ" as 
five qualifiers are required for a s 
flag to combine several flags, as ne 
"X" flag might combine the "B", and "D" flags some 
sample. The laboratory-defined fl limited t-
letters "X", "Y", and HZ". 

NOTE: The combination of flags "BU" 
prohibited. Blank contaminants are fl 
detected in the sample. 

3.1.5 Tentatively 

3.1.5.1 Fill in all header 

are 

3.1.5.2 Report Tentatively Identified CompoundS TICs 'ncluding CAS 
number, compound name, reten time (RT) , and the t' ated 
concentration (criteria for eporting e given in Exhibit D). 
Retention time must be repor ed~utes and . 
seconds or minutes:seconds. 

3.1.5.3 If, in the opinion of t~ s sp ctral interpretation 
specialist, no valid tentative ide if c ion can be made, the 

minutes, not 

compound shall be reported as ~~~~ 

3.1.5.4 

enter ·0· (zero . 
analysis, inc di 
are found. 

3.1.6 

December, 1991 

sample and blank 
e number of TICs found, 

und." If none were found, 
provided for eveIY 
reanalyses, even if no TICs 

samples associated with each field 
opy of the appropriate Form II-AAVC 

d on a Form I-AAVC. 

information on Form II-AAVC as described 
Sample No." entered in the box at the top 

on the Form I-AAVC 

the EPA sample numbers 
the other information which 
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identifies the EPA samples. The Canister ID for e ch 
provided under the "Canister" column, if availabl . 

3.1.7 Laboratory Control Sample 

3.1.7.1 Form III-AAVC is used to report the 
analytes in the laboratory control samples 

3.1.7.2 Complete the header information 
in section 3.1.2. 

3.1.7.3 Enter the date and 

3.1.7.4 In the table under "Spiked" 
in ppbv of each LeS compound. Und "Re 
concentration obtained in ppbv calcu ed 
LeS. Calculate the percent recovery of 
nearest whole percent and enter in the col 
the bottom of the table are the QC limits for 
Flag all values outside of t 'mits with an 
the "Q" symbol. 

3.1.7.5 Summarize 
of the form. 

3.1.7.6 Enter any comments 

~be 

concentration 
the 

At 

t the lower part 

of the LCS. 

3.1. 8 Calibration 

3.1.8.1 

and report 

December, 1991 

r suIts of GC/MS instrument 
and to summarize the date 

and blanks associated with 
check solution. 

in section 3.1.2. Enter 
i . ction containing the instrument 

f B Enter the date and time (military 
rum nt performance check mixture. 

on the form, enter the percent relative 

ion abundances are to be normalized to 
Form IV-AAVC. For some of the ions, 
ion abundance to the specified mass 

ecified mass". For example, if the relative 
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ion abundance of mass 96 and mass 174 ions are 4 :r.n ~ (under the "to 
mle 95" column), respectively, then enter "5.0" ( er the "to 
specified mass" column) as the ion abundance of m ss , 6 relative to 
mass 174. / ( 

3.1.8.5 All relative abundances must be repor ed s ~ber. If 
zero, enter "0", not a dash or other non-num cha cte~~ 

3.1.8.6 In the lower half of the form, Ii s_les .n~ 
analyzed under that instrument performanc c eck in chronolo ic 
order, by time of analysis (in military im Refer to section ~:~.2 
for specific instructions for identi~y} g tandar~nd blanks. Enter 
"EPA Sample No.", "Lab Sample ID", "U}b F Ie ID", "0 te Analyzed", and 
"Time Analyzed" for all standards, s p s, and la s. 

/ 
I 

3.1.8.7 The GCjMS instrument perf anc che m st be analyzed again 
twelve hours from the time of inject~ of e' strument performance 
check solution of BFB listed at the top the In order to meet 
these requirements, samples, standards, t be injected 
within twelve hours of the injection of erformance 
check solution. 

3.1.9 Initial Calibration Da 

3.1. 9.1 Each 
to initialize 
analysis, the 

3.1.9.2 

3.1.9.3 

provided 

December, 1991 

s a five-point calibration 
Cs in sample and blank 
submit a Form V-AAVC. 

or the current data 
which the initial 

acronyms 

amic Dilution Direct Injection 
amic Dilution via Canister 

Static Dilution Bottle Technique 
High Pressure Cylinder 
Water Purge and Trap Method 

n dates and times of each of the 
yzed under "Date injected" and "Time 

and 

to 
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3.1.9.6 Enter the "EPA Sample 
five calibration standards. 

each of the 

3.1.9.7 Complete the relative response factor 
the five calibration points, and then calculat 
relative response factor (RRF) and IRSD of th 
target compound in the space provided. 

3.1.10 Continuing Calibration Data Sheet 

3.1.10.1 Each time the GCjMS system un er 
calibration to check for the validity f 
laboratory must complete and submit 

3.1.10.2 Complete all header info atio 
No." and "SDG No." for the 

calibration procedure, the i 

3.1.10.3 Enter the date an 
calibration standard. 

3.1.10.4 Complete th~ 
each target compound 

3.1.10.5 

3.1.11 

the 

3.1.2. 

continuing 

(RRF) calculation for 

the mean relative 
etermined in the most 

is calculated as part of 
the calibration standard 
A RRF is calculated for 

most 

Time Summary 

the peak areas and retention 
all samples and blanks. The 

en changes in internal standard responses 
fication of target compounds. This form 
an initial or continuing calibration is 

3.1.11.2 according to section 3.1.2. 
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3.1.11.3 Enter the Lab File ID of the l2-hour cal~. ion standard, 
as well as the date and time of analysis of the ca ibr tion standard. 
If samples are analyzed immediately following an ·ni al calibration, 
before another instrument performance check and' tinuing 
calibration, a Form VI-AAVC shall be completed n basis of the 
internal standard areas of the mid level (10 bv 1 calibration 
sequence standard. Use the date and time of t . 
standard, and its Lab File ID and of a", 
continuing calibration standard. ~ "'~ 

3.1.11.4 From the results of the l2-hour calib~ 
standard, enter the area measured 
retention time (in decimal minutes) 
each internal standard, calculate th 
area of the particular standard plu 
times the area in the 12 HOUR. STn ox), 
area as the area of the internal stan rd m 
0.6 times the area in the 12 HOUR STn bo 

of its area (i.e., 
these values in 
spective1y. ·the boxes 

3.1.11.5 
retention 
the lower 
standard 

3.1.11.6 

3.1.12 

3.1.12.1 
prior to 

December, 1991 

and 

a given 12-hour analytical 
the area measured for each 
If the internal standard 

right-hand space of the 
under the "#" symbol. 

terna1 standard that is 

- AAVC] 

the certification of canisters 

of Form VII-

the leak test procedure in the 

, the results of the analysis of an 
anister. For target compounds that are not 

QL of the compound followed by a "un. If the 
han the CRQL, enter the value followed by a 
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"J" . 

3.1.12.5 Enter in Column 2, under the 
the results of the initial analysis of a 
target compounds. 

3.1.12.6 Enter in Column 3, under 
the results of the analysis of the 
seven days. 

3.1.12.7 For each standard, enter the 
Column 4 using the formula given in E 
this value is within ±30 percent, th 

3.1.13 Analytical 

3.1.13.1 A Form IX-AAVC is required for 
each GC/MS system used to perform VOA on 

3.1.13.2 

3.1.13.3 
with the 
standards. 

f the instrument performance 
onological order for each 

system. 

3.1.14 

3.1.14.1 

December, 1991 

airbill (if present). 
co d the presence/absence 

intact, broken) in item 
ers in item 2. 

of 

Examine the 
of custody seals 
1 on Form AADC-l. 

remove the enclosed sample 
presence/absence of chain-of-custody 
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record(s), SMO forms (i.e., Traffic Reports, pack~'n ~sts), and 
airbills or airbill stickers in items 3-5 on Form 1-1. Specify if 
there is an airbill present or an airbill sticker:. in/item 5 on Form 
AADC-1. Record the airbill or sticker number, if p,resent. 

/ ' 
3.1.14.4 Remove the samples from the ShiPp~'n co examine 
the samples and the sample tags (if presentfra t condition 
of the canister (i.e., intact, dent, leakin) d e of~ence 
of sample tags in items 6 and 7 on Form. '" "; 

3.1.14.5 Review the sample shipping do and complete the ~&er 
information described in section 3.1.2 e information 
recorded on all the documents and sam Ie Ie the appropriate 
answer in item 8 on Form AADC-I. 

3.1.14.6 If there are no problems obse 
date (include time) Form AADC-I, the ain­
Traffic Report, and write the sample num rs 
the appropriate sample tags and assigned 1a ato 
applicable. The log-in date should be recorde 
AADC-1 and the date and time ample 
should be recorded in ite 9 and 1 . 
(if appropriate) and the sp ci 
number) in the Sample Transfe 
of Form AADC-1. Sign and date 
unused columns and spaces. 

3.1.14.7 

Communication 10 . 
specified in th 
resolution of 

3.1.15 

Cross out 

[FORM ~C-21 

:3 .1.15.1 inventory of the SDG File 
in the origin~l Sample Data 

3.1.15.3 

December, 1991 

cuments as described in Exhibit B, 
ocuments in the order specified on Form 

with a consecutive number. (Do not number 
the CSF by reviewing the document numbers 

ranges in the columns provided in the Form 
for a specific document type, enter 

specific documents related to the CSF may 
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Exhibit B VOA of Ambient Air in Canisters 
)<::: 

not fit into a clearly defined category. The labo at~y should review 
AADC-2 to determine if it is most appropriate to la~ them under No. 
17, 18, 19, or 20. Category 20 should be used i 
appropriate previous category. These types of nts should be 
described or listed in the blanks under eac~ category. 

~) 
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Exhibit B VOA of Ambient Air in Canisters 

3.2 Data Reporting Forms ~ 

3.2.1 Cover Page [COVER PAGE - AAVC) ~ ~ 
3.2.2 Analysis Data Sheet [FORM I . AAVCI / ~ 
3.2.3 Tentatively Identified Compounds [FORM yI. ~VC. C~~ 
3 .2.4 Blank SUlllllary [FORM II - AAVC I V ) 
3.2.5 Laboratory Control Sample Data 

3.2.6 GC/MS Instrument 
[FORM IV - AAVC] 

3.2.7 Initial Calibration Data Shee 

3.2.8 Continuing Calibration Data Sheet [ 

3.2.9 Internal Standard Area 
[FORM VII - AAVC] 

3.2.10 

3.2.11 Analytical Sequence 

3.2.12 

3.2.13 

'-' 

Sheet [FORM AADC-2] 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

COVER PAGE , -", 

/ ,/ 
Lab Name: _____________ _ Contract No.:.....:(:...,<:~ _______ _ 
Lab Code: _____________ _ 
SAS No.: _____________ _ --, 

'-'-

Comments: 

'-
r-------------------------~------~~~----------~~ -, 

EPA Sam Ie No. ,I ? 
t-------=..:..;:..-'--~ ........ -------_+---_f_--7_----'-L..:;...;~=------__i .................... / 

1~----------------------~--~~+_--------------~ 
2~--------------------+__+--r_----~_+ __ -----~ 
3t--___________________ +-~_+------~ __ --------~ 

4~' ------------------------~--~~--r__r----------~ 
5~--------------------4-~~--~_+----------~ 
6~----------------------+_----~~--~~------~ 
7 
t--------------------------+--------~~--~~----~ 

8~----------------~~--~------------.....::...,~~--~ 
9~----------------~--~+-------~--~--------~ 
10~----------------~~~----~~=_--~------~ 
11 
t-----------------------~-+~~~~-------------~ 

12~--------------------~~~~--------------~ 
13 
~--------------------r~--~--------------__i 

14~----------~----~~--~--~~~--------------~ 
151 
t----------r-~~~~_+---~---~-+_-------------__i 

161 
~--------~-,~----_r----~~~--~-------------__i 

---------~~-~~ 
I 

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

Signature: ----- --- Name: 
- ------ --------

Date: Title: 

COVER PAGE - AAVC 



Lab Name: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

SAMPLE RECEIPT/LOG-IN SHEET 

Contract N .: -~ 
Lab Code: Case No.' /~ ~ 

SDG~ "",- ~ SASNo.: 

Li ~j 
EPA It:!. Asaiped Spl Vol REM.ARKS: Cooditiou 

ITEM REMARKS Sample No. La~ (m~ of Sample Sbipmeat,ctc:. 

1. Custody Seal(s) PresenIiAbsent'lntacllBroken-\ I / / / 
2. Custody Seal No(s). II l -~ LL I 

"'-...., 
b" ~ / 

3. Chain-of-Custody recorw Present/Absent- ~ "-
4. TraffIC Reports or Present/Absent - ~ "'-...r-... 

Packing List ~ ~ 1 
5. Airbill Sticker/Prcsent/Absent· ( r----r-. i"" 

Airbill No(s). 
'\ "\--- t"---7 ~ 

6. Sample Tags Present/Absent • "'''' Li ----..J 

I Sample Tag No(s): Listed/Not Listed on COC "" " /1 
7. Sample Condition Intact/Broken/l..eakiJlg* 

"" 
( 

8. Do informations on custody /--~ ~~ 
records, traffic reports, and /~ ""\-
sample tags agree? /Y~o· ') I~ V 

9. Date Received at Lab: / i 1 ,,----...... . ~ 
to. Time Received at Lab: / !. / "';--J 

Sample Trans~ ~/ / 
Area#: .~ ( 

By: ~ "'i'-,. 
I On: / ~ ~ '; 

'Ifci~~'coo~7rhv 
'-J 

ReceIved by: 

Signature: . I Log-in Date: 

PrinlName:~ ~ 1 / 
Reviewed by: ~~/ Signature: Dale: 

Logbook No.: '..J Logbook Page No.: 

FORMAADC-l 

I 



. U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

cOMPlElE SOG FIlE (CSF) DOCUMENT"') 
INVENTORY SHEET I / 

Lab Name:.____________ Contract NO.:.-+I __ {::::.,(-==--______ _ 
. --I ~ Lab Code: Case No.. " 

SAS No: sbG No .. ··.-_ -.,:-+_ --I-F_r..;;,_","",,_~~~~~~,-,,~~-~---------_-

DOCUMENT 

! [ 
~-----------+__~~--__+---+__-~--~---+--__4---~---~---1 

I 

r ~ 

~----.-----7---=-oc:::=---""'c----">.,;:---+----.----+---i------+----~--J 
I ___ J_ 

._-------\--+------------------------ ----- -- .-

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

Signalure:. ___ ,;:,."".. __ ;::.......--/-_+-______ _ Date:. _____ _ 

Printed Nameffitle:_-.::::.......-__ -I-_______ _ 

Audited by (EPA): 
Signalurc:. __________________ _ Date: ------Prinled NameffiLle:. _____________ _ 

FORMAADC-2 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

ANALYSIS DATA SHEET 

r-f---,'----'------ -

---,..c---..:::......----.. ----

Lab Name: --------------------------Lab Code:. ______________ _ 

SAS No.: ______ _ SOG NO.: ___ --I----.'--_ 

Lab Sample ID: Date Received:._-,f--+-__ _ 
Lab File 1D: Date Analyzed:'_-I--+-__ 
Canister pressure on tag (units ):. _____ < 
Canister pressure as received (units): ( 

CASRN COMPOUND NAME Q 
67-64-1 
75-05-8 
107-02-8 
107-13-1 
71-43-2 
100-44-7 
75-27-4 
74-83-9 
106-99-0 

i L ---.:7=-::;8_-~93~-~3=--+=~c==+_:_:_?!'~-_lt_--__f _~~':-- .. ______ . - . ---- . -~ - - . 
I 56-23-5 I 

108-90-7 

~~7~5--~45~-~6~+=~~~~====~~--~~~~---------.--,-------.---
75-00-3 ------
67-66-3 

i----:=-:,---=,.::-~--I--,~~~~--"'~+_-r----t_------- - . --'-- - . 
74-87-3 

t--~.,-:::,.:.."...-=-~===-===;r::.-----,f-----+--------- ... J_ .. -
107-05-1 

f----=-=-~~......:,;-_+:=-=-~;.;:.;:...:'-:-7'--'~'_::_----"~--_+__--------- -.-"-- .- --. -- .. - - ...; 
Ll~2~4-=48~-:l1~~~~~~~~-=::::::."o;;::---+-____ ~ _______ . 

106-93-4 
'--~~~7-7F.~~~=~~~~~-f---r------------ - - -- -.. -" 

95-50-1 
~ 541-73-
! 106-46 7 

75-7 8 
75- -3 

---- -_. - _ ... --. 

, 
-+------------- ----- --'-

I 
-t-- ------,--- .-.---.--

I 

r- 107-06-_ 
75-35-4 

~--+::::.~--"--~-------.- -_._--_. 
156-59-2 cis-. -Die 
156-60-5 -;u:an:<;-·l.:=,-~ie:.·,,-h'-Cfl.;...:.r-,-oe_t_he_n_e __ -,.-______ -_- _. ____________ _ 
78-87-5 ! 1,2-Di0tloro==.:.:.n=.=e ____ +--_________ . __ .. _L _____ . _ .... , 

1.0061.=-JH.-5 'eis-I,3-Diehloropropel~e _ 

FORM 1 - AAVC-l 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Volatile OrgaDics iD AmbieDt Air - Callister 

ANALYSIS DATA SHEET 

Lab Name: ____________ _ 
Lab Code: ____________ _ 

SAS No.: SDG NO.: ____ +---I-_ 

Lab Sample ID: ~te Received: __ -+--+-__ 

Lab File ID: Date Analyzed:_-+----+ __ 
Canister pressure on tag (units): ( 
Canister pressure as received (units): ( 

CASRN Q 
10061-02-6 
1320-37-2 
100-41-4 
142-82-5 
87-68-3 
110-54-3 
167-56-1 
75-09-2 
80-62-6 
108-10-1 
98-83-9 
111-65-9 
109-66-0 
115-07-1 
100-42-5 
79-43-5 ---------------+---------l 

i I 127-18-4 
108-88-3 

~ 120-82-1 
~. 71-55-6 
I .. 79-{)6-'-5"'--'7"\-" 

108-05-4 
~--75-01-4 

i 1330-20-7 
95-47-6 

FORM 1- AAVC-2 

/. 

I 

I -----.-1 I 
_____ --L ____ ~ 

- I i 

I 

------i 
I 
i 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

TENTATIVELY IDENTIFIED COMPO 
EPA Sample No. 

Lab Name: ----------------------------Lab COde: __________________________ __ 

Lab Sample 10:. _________________ _ 
SAS 11110.: __________________ --1-

SDG NO:, __________________ -I--

GC Column IO:. ___________________ ~ 

No. of TICs Found: --------------------

CASRN Q 

1 
2 
3 
4 

5 
6 

~~--------+_--~~+_----~~ __ ~~~----------_4--------I--~ 

7 I 

8 _' __ J 
~~--------+_--~--~~f_~------~------------~-------- I' 

I 9 , 
~~--------+-----~~--~~------~------------~--------~----­
I 10 i 
~~--~~--+_--------~~--~---4-------------~-------------~ 

11 _____ •.... ___ J 
~~--------~------~~--~~-r_~-------~--- : ! 
I 12 ---t------. -----.--
~~----~~+---------~--,~----~------

________ i . __ . __ _ ___ __' . ___ : 

f----=-~----_I___f_+-----------+_-_;_----_t_------------,--.- - ---. -- - -- --

---l-r------t------ ----- -- ---- - - -- -, 

--+--J-----+-I----------1~~_~~~-_~ __ ~_: I 17 

: 18 
i 191 
,..?~ ________ .. L ___ _ 

FORM I - AA VC-TIC 



U.:S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - canister 

BLANK SUMMARY 
EPA Sample No. 

Lab Name: Co ra NO .. ~ 
~-~,-------

Lab Code: se 0.: ~~ 
SAS No.: No.: ~ '7 
Lab Sample ID: Date Analyzed: Instrument ID: "-J 
Lab File ID: Time Analyzed: / / CnJ.umn ID: _____ _ 

THIS BLANK APPLIES TO THE/oti.OWIJ'~PLES: 
. . LaboratQfy I~ I / Analysis 

EPA Sample No. Sample File ~ ~tev Date Time 

4 r---- "'" I 5 ____ 

6 '" '" ----. '. . ~ 
7 '" '" I I---J 

9 '" V I 
10 '" Z 
12 / ,--... \ [\. '" 
13 L L '\ ~ ""'/ 
M ( I ~ v 

15 II L/,~ Z 
16 I Z. I I '-fJ 
17 "'" ~ I V 

! 21 / _ ~ ~ / 

Comments. 

------------------------_._._----- - .. _ ... 

FORM II - AAVC 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics ill Ambient Air - canister 

LABORATORY CONTROL SAMPLE DATA S 

Lab Name:. ________________________ __ 

Lab Code:. ________________ _ 
SAS No.:. ____________ _ 

Lab Sample ID:. _______ Date Analyzed:-r--..,.<---_--t 
Lab File ID: Time Analyzed: 

~-~-,'-

Injection Volume (cm3):. __ _ 

. CASRN 
71-43-2 Benzene 
56-23-5 Carbon tetrachloride 
106-93-4 1,2-Dlbromoethane 
106-46-7 
107-06-2 
78-87-5 

10061-02-6 
127-18-4 
79-06-5 
79-01-6 
75-01-4 

__ total. 

FORM III - AA VC 

% 
Q 



j 

Lab Name: 
Lab Code: 
SASNo.: 
Lab Sample ID: 
Lab File ID: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

GCMS INSTRUMENT PERFORMANCE C K 
AND MASS CALIBRATION 

Contract .. 
Case No ~ ~ 
SDG .: / ~ ~ 

Date Injected: ,.., / InstrumeDNQ: ~ 
Time Injected: f L GC Column ID~ 

Injection Volume (em3
): ttFB In~d (ng): 

/ 

ION ABUNDANCE CRITE~ ! / %;Relative Abundance 
m/e 1!omle95 to specified massl 

50 8.0 - 40.0% of m/e 95 "- ~I I 
75 30.0 - 66.0 of mle 95 ~ II 
95 Base peak, 100% relative abundance ~ ~ 
96 5.0 - 9.0% of mle 174 ....... 

I"'-. -==---173 Less than 2.0% of m/e 174 r- ~ 7 
174 50.0 - 120.0% of m/e 95 L =-=-=--- "'V 

175 4.0 - 9.0% of m/e 174 '\ ~ r-----, 
176 93.0 - 101.0% of m/e 174 '\ '\ 7r--t-- / 
177 5.0 - 9.0% of mJe 176 '\ '\ / / 

THIS TUNE APPLIE~ ~~ FOLLOWING: 
EPA Sample No. i-"J...ao"Sa{nple 10 La,bF~1O Date Analyzed Time Analvzed 

1 / - \ ~ '\ 
2 / '\ L- '\ J 
3 / I ) ~ v 

4 / / / ~ I'..... ~ 
5 / !... / / '--./ 
6 "'- ~ / / 
7 ~ 

........, 
/ 

8 ""'- ........ ~ 
9 

---- - .~ ~, 
10 ! / .......... 

~ i 
~--r--

/ / 
-------

~ ~'v't- I I 11: 
12! / / "- \ ; I 

, - ---
/ / \ \ 

I ·---·-i I l 13' I 
I : 

: 14 ! / !... 
, , 

I 
, , 

I ]51 "'- ~ } ! I ! 1 
i 16 : ~ ~ / / ; l , 

17: ~ ............... II / I ! I : I 

18 i ~ '-v / I 
, i , 

I 19 i ~ 1/ I 

20 : 'Y , : 
. .- - - .;. ._--------------- -

FORM IV - AAVC 



Lab Name: 
Lab Code: 
SASNo.: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACfLABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

INITIALCAlJBRATIONDATASHE ? 
Contract N .: 
Case No.: 1:::::, ~ 
SDGNf: / ~ ~ 

Instrument ID: GC Column ID: jnjection Vo e (~ 
-DD(7f _SDB _ C Standard Preparation Method: __ DD(Direct) 

STANDARD 2 5 tV 20 ~ t:-." 50 
EPA Sample No. I I I II 

Lab File ID I / ~ 1 
I Date injected . !... ~ I I 

Time injected ~ "-./ i 
Relative Response ~tor ~F) mean 

COMPOUND NAME 2 5 to -~ ~ 50 RRF 
Acetone ~ ~ 
Acetonitrile ;--t---- i'J 
Acrolein \ ~ r---
Acrylonitrile '\ '\ ----, 7 
Benzene -"'- ~ / 1- ---Benzvl chloride '\ "'-.1 
Bromodichloromethane "'-. v I 
Bromomethane ~ \ 
1,3-Butadiene 0 /" ~ '\ 
2-Butanone / /' r-... '\ '\ ~ 
Carbon tetrachloride I I \ V- r--.. \ I 
Chlorobenzene I I / "'-
Chlorodifluoromethane / / / ~ 01 
Chloroethane / "- L / -..J 

Chloroform ....... 
i'--... ~/ I 

Chloromethane ~ t. 
3-Chloro-1-propene "'- ~ 
Dtbromochloromethan~ ----... ~ .......... 

!'-. 

1,2-Dtbromoethane/ - ~ ~ V 
1,2-Dichlorobe~e / ~ I\. 
1,3-Dichloroben.iencf ~ \ 
1,4-DichlorobtfllZClIe \ 
DichlorodifluQtom6tbane I 
1,1-Dichloroe~e ~ I 
1,2-Dichloroethan~ "-.. / / 
1,1-Dichloroethene ~ ~I I 
cis -1,2 - Dichloroethene ...... " " L 
trans -1,2 - Dichloroethene ~/ 
1,2 - Dic hloropropme 
cis-1,3-Dichloropropene 

FORMV-AAVC-1 

WPT 

%RSD 

I 



Lab Name: 
Lab Code: 
SASNo.: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

INITIALCAUBRATIONDATA~ 

Contract No. 

Case No.: " 
SDGNo. i"---. ~ 

Instrument ID: GCColumn ID: jjectiO~ 
Standard Preparation Method: __ DD(Direct) DD(Ca ._s" -" SDB HP WP1 

- /)'-
STANDARD 2 5 10/ 1/ 20 50 

i EPA Sample No. / I /' ") 
Lab File ID / I / / 

I Date injected ! / I / / I 

Time injected 
.. '--.. "- / / 

Relative Res ~ FaCt6rQULF) mean 
COMPOUND NAME 2 5 10 ""-i'-. ~ 50 RRF %RS 

trans-l,3-Dichloropropene ~ ~ 
1.2-DicblorO-1,l.2.2-tetrafluoroethane ~ '7 
Ethylbenzene / -I--- ~ 
Heptane \ ~ I--- ----Hexachlorobutadiene '\ '\ 7 L=- V 
Hexane '\ '\ / / -
Methanol '\ "'-I J 
Methylene chloride 1 .~ L 
Methyl methacrYlate I -..... '\ '\ 
4-Methyl-2-pentanone i L I ~ 

"'" 
"-

i 

alpha - Methyl styrene / / ~ \ '\ ') 
Octane / / \ ~ '\ J 
n-Pentane 1/ / J - ~ 
Propylene I / J ;' ~ / 
Styrene I.. "" / / -
Tetrachloroethylene ~ ~ L 

I 1,1,2,2-Tetrachloroethane ~ z.. 
Toluene " ~ 
1,2,4-TrichlorobenzepC ~ ~ 

..... 
"> 

1,1,I-Trichloroe~e /- -...... '" ~ 
1,1,2 - Trichloroetlfancr " 1,\ 
Trichloroethvlen¢ / '" \ 
TrichlorofluorQfnet)iane 
1,1.2-Trichloro-l.u;trifl~thane I 
1,2,4 Trimeth:H. en~ J / 
1,3,5-Trimethylbe~ ""-~ / / 
Vinyl acetate ~ '-....J V 
Vin)'l chloride ~ / 
Xylenes, m- & p- ~ 
Xylene, o- J 

FORM V - AAVC-2 



Lab Name: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACI' lABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

CONTINUING CALIBRATION DATA E 

Contract No.' ~ 
Lab Code: CaseNo.: j j ~ ~ 
SASNo.: SOO No.i"--.."J ~ ~ 
EPA Sample No.: Lab Fit IDI ~ 
Instrument ID: GC Iu ID: " 
Date Injected: Ti I °ected: / / 
Injection Voiume ( cm3): te lnit. Ca.: L 

/ 
COMPOUND NAME ICmeanRRF ~~ %D 

Acetone ~ ~ 
Acetonitrile ~ 17 

Acrolein / ---- "J 
Acrylonitrile \ ~ ==-----Benzene -""-"'- tz r--. L 
Benzvl chloride '\ '\ II / ----
Bromodichloromethane '\ "\/ / 
Bromomethane -"" If 
1,3-Butadiene .....-r-.. '\ 1,\ 
2-Butanone / '" '\ _'\ 
Carbon tetrachloride / /" "" \ 1,\ '> 

! Chlorobenzene I / \ v ~ V 
1 Chlorodifluoromethane / / J .,.........-... ........... 

t'-7 
Chloroethane / / / I "'-. / 

I Chloroform L ~ I / 
I Chloromethane ~ ~ I , 

i 3-Chloro-1-propene "'-- z.. . I 

1 Dibromochloromethane ......... 
~ "" ! 

i 1,2-Dibromoetha~ ............... ............... ~ ~ I 

: 1,2-Dichlorobe]i'zeI1.P' - :----.... "'" ~ I 
i 

----_._-- i i 1,3-Dichlorot}enz¢fle ~ '\ I 
I 

: 1,4-Dichlor¢>e~ene ,,\i \ , , --------- -~ _ .. _------
I DichloroditJUor,6meth~~~_ r , 

----- -----1 --- -----+-- ---
-1,1-Dich~rodha.oe ,I I ! , 

1_!.~=Di~h!9~~ --- -f--I- " 
I ----.--- -- - . - -- - ---------- ____ oj 

: J ,1-Dichloroeth ; I 

i 

--; 

:~iS-l,_~~DiChlor~)t!t~~_I' I 

.- - ----- L._ . . - -- _. -- -- - ---. "j 
: trans - j .2 - Dichloroethen . : I '. -

~! 
I 

i 1,2-D~c_hloropropane I ~ .--
-------''------ - ---- -- -- . 

FORM VI - AA VC- ) 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

CONTINUING CALIBRA nON DATA S E 

Lab Name: Contract No.: 
Lab Code: Case No.: / /~ ~ 
SASNo.: SDGNo.: ( / ...................... ~ 
EPA Sample No.: LabFil~ ~ '7 
Instrument ID: Gce lID: ~-.......; 

Date Injected: rfni ted: ~ 
Injection Volume (cm3): 

eo niL//1 
COMPOUND NAME IC mean RRP---. "'RtF %D 

trans-1,3-Dichloropropene ~ ~ 
1,2-Dicbloro-l,1,2,2-tetrafluoroethane ~ ~ 
EthJ'lbenzene ~ ~ 
Heptane I ---t-- "-....I 

Hexachlorobutadiene \. ~ ----..., 
Hexane \.. \.. 7 r--- / 
Methanol .~ "\. I 
Methylene chloride \.. V I 
Methyl methacrylate \.. V 
4-Meth.YI-2-~ntanone ..----- \.. '\.. 
alpha - Methyl styrene / '" \.. \.. 

, 

Octane / / ~ , "- > 
n-Pentane L ) v ~ ~. 
Propylene I I J r-... "--, 1 
Sty[ene L L I / "-.... / 
1,1,2,2-Tetrachloroethape ~ II I I 

Tetrachloroethylene ~ ~ / : 
Toluene ~ "-

-j 

I 
1,2,4-Trichlorobenzene.. ........ 

r--..... ~ ; 
-' 

1,1,1-Trichloroe1!(ane ............... ~ ") I 
i , 

---- , 
1,1,2 Trichlor~th~ -......... ~ '...J I i 

I ___ -l 

'TriChJOr~~ _____ . __ ~i'\ 
, , I , , 

1 
------. ----_. 

: :.~~~~~~~~o~o .2~~~~l:or~-lh;;~~ I \ 
-r----- -- - ----

------- ----
11,2,4-T;~~e __ .... _._. 

, , , 
-- - -- ------ --- . 

! 1,3,5-Trime lben e I I I 

------ -----
~nylacetate-.-~~ / I I ! -,----- ._ . . -._._. .. - -
~yl chloride . ~ l' I ._---
I XyJenes, m- & p- ~ I i i 
I Xylene. 0- --Y .~ ___ 

~-------~ 
I , 

L- _____ . _. ____ -- - -- .. - -- I -- ---- ---- -- - . 

FORM VI - AA VC-2 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf lABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

INTERNAL STANDARD AREA AND RT SUM 

Lab Name: __________________________ __ 

Lab Code: ----------------------------SAS No.: __________________________ _ 

f! 
Chloroben.zene de;: B J~lorome~~ 1,4 DiDuorobenzene 

Area # RT # Ajeal # wr 1# Area # RT #1 
12-HOUR STANDARD I ~ / / 

Upper Limit 
Lower Limit 

EPA SamJ!le No. 

1 ~"J 
r------------+--------r-~~r_-----~-~_r+_---~----~ 

2r-____________ r-____ -h/~---~r---~~~~---~~J------~--~ 
3 \ ~r---. ~ 
4r-----------+-----~~~~~~=-1~··-+r~---M----~~~ 
r------------+--------r-~~~--+_~~--~~------~----~ 

5r---------__ +-____ ~--~~~~/~~/~--4_----~--~ 
6 ~v/ 
~-------------_+--------r----~-~--~----~------_4---~ 

7 ___ '" \. 8~----------r---/~~~~-+~~~~~--~r-----~~ 
r-------------+--r_~~r-~--r_-~~~---_r-----~----~ 

9~----------~/_+/--4~~)~~~~-~~j~--_4----~--~ 
10 II ~v 
r------------~~+-----H-~--~~~~_r----_r------~----~ 

11 / V/~/ 
r---------------~~----~r-r_--r_~~--_r----_r------~----~ 

12~----------~(_~~~/++/--_r----_4----~----~--~ 
13~------------~~~~'V--~/----~------+_--~------_+--~ 
14 ~ ~ 
15r----------~~~~~~--~~~,~~~T-----~----~------r---~ 

16 / r - ______ ~ ~ 
~--------~~~_+~~--~r---~+_---_r----_r---

17~--~~!~--~-~~~~--~----~~----~--~ 
18~----~/~/~--4_----\~~r_--+_-----~,i----r_----~I--~ 
19 I ~ ) . I I I , 
f------~:----"""c----t--------t-++---+--------+------r_- -- ---r------i 

20 ~~! /11 ! I I 
'--------'~ 

AREA: Upper Limit: +~' int~tandarlar. RT: Upper Limit: +0.33 minutes of internal standard RT. 
Lower Limit: -40% of i ~al 5UtnQIrd a ea. Lower Limit: -0.33 minules of internal standard RT. 

All values outside of the QC limits must be fo ed by an "*" under the "#" column. 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

CANISTER CERTIFICATION ,1:2.. EPA Sample No . 
.' ~/ 

~ 

Lab Name: t tNO.:~ 
Lab Code: 0: ~ ~ 
Case No.: S No.: ~ 7 ......, 
Canister ID: ~No.: 

Leak Test (psi/kPa):Initial Pressure: ... 

1 Initi.ff..m: 
Final Pressure: L Final ac m: 

( ~ 
1 ~ ~/ 3 4 

COMPOUND NAME Unspiked ~ SpikM..Concentration %D 
Concentration 

_1 
I"-- Final (2 and 3) 

1 Acetone 
.. 

~ ') ,... 

2 Acetonitrile v ---r-- ~ 

3 Acrolein '" ~ - 17 b 

4 Acrylonitrile 
. '\. '\. V L--

5 Benzene '\.V / 
6 Benzyl chloride ~ II 
7 Bromodichloromethane ~ .~ '\ 
8 Bromomethane /~ \ ['\ \ 
9 1,3-Butadiene / / 'I ~ V 

10 2-Butanone / / ~ 
....... 
t7 

11 Carbon tetrachloride/ ( / / '--V 

12 Chlorobenzene ~ ~/ j 
13 Chlorodifluoromethane ~ .. ~ I 

14 Chloroethane ~ ~ 
15 Chloroform / - ~ ~ 7 
16 Chlorometl)Q'ne/ ~ "" 

'J i , , 
17 3-Chlorq.L l/propene "\ \ I I 
18 Dibrom.0'chltSromethane \ •. j ! 

I' 

19 1,2-Dfbl:Qmo~ne ) ! 1 ! 
I 

20 1,2-Dichlo~nz~ I /1 I 

21 j 1,3-Dichloroben~ ".......J J I -- -_._. 
I 

, 
I r , , 

22 1,4-Dichlorobenzene ~ / ! 
! 

I i odifluoro ethane "-/ I i I ~Dchlor m 

FORM VIII - AAVC-l 

I 
i 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Orgaaics in Ambient Air - Canister 

CANISTER CERTIFICATION 
/"7 

EPA Sam Ie No. 

Lab Name: _____________ _ 

Lab Code: No: ~ ") 
Case No.: No.: "-I 

Canister ID: 

/~ Leak Test (psi/kPa):Initial Pressure: / lnitial~um: 
Final Pressure: / ( Fin V uum: 

~ . 

1 '" 2_'-.... 3 4 
COMPOUND NAME Unspiked ~ed ~ntratioD %D 

Concentration lnitUl~ ~inal (2 and 3) 
24 1,1-Dichloroethane ~ IV 
25 1,2-Dichloroethane \ 

-~ ----t:2 

26 1,1-Dichloroethene '\.'" V~ 
27 cis-1,2-Dichloroethene ~ "" i 

j 
28 trans-1,2-Dichloroethene ""V V 
29 1,2-Dichloropropane ~ '\ '" 30 cis-1,3- Dichloropropene/ ..- f\ '\ '\ 
31 trans-1,3-Dichloropro~ne/ \ ~ i,\/ I 

32 1,2-Dichloro-1.1,2,2-tetrilu~oethane ,,--..... ~ ~ 

33 Ethylbenzene / I 1 / ~ V 
34 Heptane z.... ~ / / 
35 Hexachlorobutadiene ~ 'J t 

'36 Hexane ~ ~ 
37 Methanol /' ~ " ) .. 

i'-.. 

38 Methylene 9flIo¢e ~ ~ "'-.I 

! 39 Methyl m,tha/rylate ""'\ ~ 

: 40 i 4-Met~I-j-pentanone \ I i i 
I 

i 41 :alpha~et~yrene ) I I 
1 I 

! 42 Octane ~ ~ / j, i 
i 43 i n- Pentane ~ ~ / / 1 

i 44 i Propylene ~ 'oJ / 
I i 
I i I 

I I 
~ i ! 45 j Styrene 

I I I ! 
~ 

: - , . 
__ . __ .•. _-l._. ___ . __ ._. 

FORM VIII - AAVC-2 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Ol'gaDic:s in Ambient Ail' - canister 

CANISTER CERTIFICATION I-i---=':;~--';;'~~-----' 

/ 
I 

Lab Name: _____________ _ 

Lab Code: _ . 
S No.:. ____ ~___.;;..""<:::<:-f)/-· __ 

Canister ID: ~ No.: ________ _ 

Case No.:. _____________ _ 

Final Pressure: I Final ac m: 
Leak Test (psi/kPa ):Initial Pressure: I Initi"1 V: c m: 

-------~!~~ -----------

COMPOUND NAME 

47 Tetrachloroethylene 
48 Toluene 
49 1,2,4-Trichlorobenzene 
50 1,1,1-Trichloroethane 
51 1,1,2 - Trichloroethane 
52 Trichloroethylene 

1_~ ~/ 3 
Unspiked ~ S~ikj4, Concentration 

Concentration ~ial ........ 1""-. Final 

~ V 

4 
%D 

(2 and 3) 

~5~3~T~ric~h~lo=r~ofl~u=o~ro=m~e~th=a=ne~~~----~-----.~~+~~----~--------r-----~ 
54 1,1,2-Trichloro-1,2,2-triflloro~e 1\ '\.~ , 
55 1,2,4-Trimethylbenzenel / \ ~ V 
56 1,3,5-Trimethylbenze1)f I L ~ 'a 
57 Vinyl acetate I ( / / "-V 
58 Vinyl chloride 
59 Xvlenes, m- & p-

60 Xylene, 0-

1 
A'THERS ~ ........ ~ 2 _, 
// ~.~ -v I' 

/ I ~ ----1~rl-1 __ --t-__ -;--___ .t:-_-=-.~·_~. '.'_" -I 
II \ l, 

2 
3 

f--4-+-1 ____ -----"~_~--~-------··71'---_t___;1,c-----_+---_+-----J..:-------.~ 
~ ~ ----rL--.r-L.-'--! ___ ---+----- . .1---- .. _____ .; 
~~L 

5 
6 i : 
7 i 

"V 
... _. __ . _'_. _____ .--L_._. __ .-L_ .. 

1 : 
R 

'----'--------- --- .-

FORM VIn - AA VC- 3 



Name: 
Code: 
No.: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf lABORATORY PROGRAM 

Volatile Organics in Ambient Air - Canister 

ANALYTICAL SEQUENCE 

Con~ CaeN.: ~ 
oJ. 0.: ~ ~ 

Lab 
Lab 
SAS 
Inst rument ID: ,;?lumn 10: ~:) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

EPA Sample No. Lab Sample ID I ,A\nalysisA'ime 

L L Ll 
/ /' / / 
~ ~ / / 
~ 

r--... " I. 
~~ 
~ ~ 

~ ~ 
\ "\:--- ------., 
~-"'" lZ~ '" "'" / 

/ 
'\ v Ii 

r-- '\ ~ 
/ '" \ 

"'" / / "\ t_ f'\ ') 
/ / .~ v 

/ / / / ~ L 
<. '" / / 

...... 

~ " ~! 
~ ~ 

./" -...... ~.~ 
/ /""" -::--., '" ~/ r--.. 

// ~ ~ 
/ / i\ \ 

/ ( ) - I I 
i I -, 
~ ~ I / -. 
~ ~ J / 

I ~ ~ / I 
~ V i 

-........J I _._--------
! 

Analvsis Date 

i 
\ -
\ 

! 
I 
I 

i 

I 
I 
I , 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 ; .1. _____ . ____ .. __ .'. ___ _ _ .. _____ 1 _____ • ___________ --1 

FORM IX - AA VC 
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Exhibit C VOA of Ambient Air in Caniseers 

TABLE 1 

VOA OF AMBIENT AIR IN CANISTERS 
TARGET COHPomm LIST (TCL) AND 

CONTRACT REQUIRED QUANTI TAT ION LIKIT 

Target Compound 

Acetone 
Acetonitrile 
Acrolein 
Acrylonierile 
Benzene 
Benzyl chloride 
Bromodichloromethane 
Bromomethane 
l,3-Butadiene 
2-Butanone 
Chloromethane 
Carbon teerachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform . 
3-Chloro-l-propene 
Dibromoch1oromethane 
l,2-Dibromoethane 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluorometha e 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
cis-l,2-Dichloroethylene 
trans-l,2-Dichlor~~~n, 

1,2-Dichloropr ane 
cis-l,3-Dichl ro ----~ 
trans-l,3-D· hl opropene 
1,2-Dichlo -1 1,2,2-tetraflu 
Ethylbenz 
Heptane 
Hexachlor 
Hexane 

* ppbv referenced 

December, 1991 

5 
5 
5 
5 
2 
5 
2 
5 
5 
5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
2 
2 

'2 
5 
2 
2 
2 
2 
2 
2 
2 
2 
5 
2 
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TABLE 1 

VOA OF AMBIENT AIR IN CANISTERS 
TARGET COHPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIKITS 
(continued) 

Target Compo1Uld 

Methanol 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 
alpha-Methyl styrene 
Octane 
n-Pentane 
Propylene 
Styrene 
1,l,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
l,l,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,l,2-Trichloro-l,2,2-trifluoroethane 
1,2,4-Trimethylbenzene 
1,3,S-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
Xylenes, m- and p­
Xylene, 0-

NOTE: 

December, 1991 

CAS RN 

(CRQL), 
are set 
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Exhibit C VOA of Ambient Air in Canisters 

TABLE 2 

VOLATILE ORGANIC COMPOUNDS FOR 
TENTATIVE IDENTIFICATION AND DEVELOPMENT OE CR 

Target Compound 

Carbon disulfide 
Pyridine 
1,2-Dibromo-3-chloropropane 
2-Chloro-l,3-butadiene 
trans-l,4-Dichlorobutene 
Propanal 
2-Hexanone 
Cyclohexanone 
I-Bromobutane 
2-Methylnaphtha1ene 
1,3,4-Trimethy1benzene 
2,2-Dich1oropropane 
1,1-Dich1oropropene 
n-Propylbenzene 
tert-Butylbenzene 
sec-Butylbenzene 
1,2,3-Trich1orobenzene 

validate , b 
compounds 
developed duro me 
validation of t 
compounds 0 

December, 1991 

75-15-0 
110-86-1 
96-12-8 
26-99-8 

110-57-6 
123-38-6 
591-78-6 
108-94-1 
109-65-9 
91-57-6 
9 63-6 
594 20-7 
5 -58-6 
03-65-1 
8-06-6 

135-98-8 
87-61-6 
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EXHIBIT D 

"-) 

ANALYTICAL METHOD FOR THE DETERMINATION ~F 
VOLATILE ORGANIC COMPOUNDS (VOCs) IN IR 

COLLECTED IN SUMMA® CANISTERS AND ANAL ZE BY 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GCjM 

~~" 
',-- "-, 

~ ') 
~: 

SECTION 1 INTRODUCTION 

SECTION 2 SAMPLE STORAGE AND HOLDING 

SECTION 3 CANISTER PREPARATION AND CERTIFIC 

SECTION 4 OPTIONAL GC/FID S~~w~~~ 

SECTION 5 

SECTION 6 

).,CE:rr:c,er. 1991 

1 

5 

6 

13 

16 

48 



Exhibit 0 VOA of Ambient Air in Canisters 

1 INTRODUCTION 

EXHIBIT D 

ANALYTICAL METHOD FOR THE DETERMINATIO 0 
VOLATILE ORGANIC COMPOUNDS (VOCs) I AI 

COLLECTED IN SUMMA® CANISTERS AND AN YZED 
GAS CHROMATOGRAPHY/MASS SPECTROMETR ( 

1.1 SCOPE AND APPLICATION 

1.1.1 

1.1.2 
and holding times; c is er 
screening; GC/MS an ly 
described in the 
analyzed by GC/F 
and the possibl 
contains a descr 

o analyze whole 
el canisters for 

List for Volatiles 

EPA 

for 

e to specific VOCs that have been tested 
n stored in SUMMA® polished canisters. 
that have been collected in pressurized 

alyzed by this method are listed in Table 
pounds for which storage stability in 
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Exhibit D VOA of Ambient Air in Canisters 

canisters has not been fully documented. These compo 
successfully measured at the parts per billion by vo 

1.2 SUMMARY OF METHOD 

1.2.1 In the field, a sample of air is drawn t 
comprised of components that regulate the rate 
into a pre-evacuated SUMMA® passivated caniste 
collected, the canister valve is closed, an 'Q 
attached to the canister, and the canister 
predetermined laboratory for analysis. 

1.2.2 During analysis, water vapor may 
Nafion® dryer (if applicable), althoug 
all analysis results of polar compoun s. 
by collection in a cryogenically-coole rap. 
removed and the temperature of the trap is 
collected in the trap are revolatilized, 
detected by mass spectrometry. 

1.3 INTERFERENCES 

1.3.1 Chloromethane, vinyl chI 
display peak broadening if the co 
column in a tight band. 

1.3.2 

can 

1.3.3 In cases 
polar compounds 

dry the sample stream, 

1.3.4 

1.3.6 
should 

December, 1991 

result from contamination of 

contamination 

nufactured using high quality welding and 
anisters should be filled with humidified 

t~ determine cleanliness. The cleaning 
analytical system should be assembled of 

and each system should be shown to be free 

tored in a contaminant-free location and 
ring shipment and when not in use to prevent 
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Exhibit D VOA of Ambient Air in Canisters 

leakage of ambient air into or out of the canister in 
leak develops in the valve. 

1.3.7 Impurities in the dilution gas (if applicabl 
organic compounds out-gassing from the plumbing ah ad 
solvent vapors in the laboratory account for the 
contamination problems. The analytical system 
free from contamination under the conditions 0 

humid zero air blanks. The use of tubing othe 
grade stainless steel, non-TFE thread sealan s, 
rubber components must be avoided. 

1.3.8 Significant contamination of 
whenever analysis of samples contaiping 
analyzed. This in turn can result in 
subsequent analyses. Whenever an unu 
encountered, it should be followed by 
check for cross-contamination. 

1.3.9 The laboratory where analysis 
completely free of solvents. 

1.4 DEFINITIONS 

carrier gas, 
the trap, and 

f 

to 

be 

NOTE: Definitions 
operating procedures 
E260, and E355. All 
within this document 

repared standard 
nt with ASTM Methods D1356, 

and symbols are defined 

1.4.1 
the canister (kPa, 

1.4.2 Absolute p 
zero pressure (a 
kPa, mm Hg, or 

1.4.3 Cryogen: 
the cryogenic trap 
nitrogen (bp ~-~~~ 

1.4.4 

- gauge pressure in 

to absolute 
expressed as 

in 
cryogen is liquid 

ion of an analytical system using 
entrations in a form identical or very 
nalyzed and by introducing such standards 

in or analytical system in a manner very 
ing or analytical process. 

s of preparing calibration mixtures in 
ressurized cylinders are continually blended 

a manifold so that a flowing stream of 

Page D-
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calibration mixture is available at the inlet of the 

1.4.6 Gauge pressure: Pressure 
pressure (as opposed to absolute pressure). Zero 
to ambient atmospheric (barometric) pressure. 

1.4.7 MS-SCAN: The GC is coupled to a MS pro 
scan a range of ions repeatedly during the GC 
current context, this procedure serves 
and characterization of the sample. 

1.4.8 Megabore® column: Chromatographic 
diameter (1.0.) greater than 0.50 mm. 
trademark of the J&W Scientific Co. F 
Megabore~ refers to chromatographic c 

1.4.9 Qualitative accuracy: 
correctly identify compounds. 

1.4.10 Quantitative accuracy: 
correctly measure the concentr 

December, 1991 

equal 

to 

to 

to 
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Exhibit D VOA of Ambient Air in Canisters 

2 SAMPLE STORAGE AND HOLDING TIMES 

2.1 CANISTER RECEIPT 

2.1.1 Receipt of each canister is recorded in a 
dedicated to this use. The overall condition of 
observed and noted in the dedicated laboratory n 

notebook 
is 

should be received with an 
the identification tag the date received and 

2.1.2 The pressure of the canister is chec 
gauge to the canister inlet. The canister 
the gauge pressure (kPa, psig) is recorde . 

2.1.3 If gauge pressure 

pressure of approximately 137 
is available for analysis. 

NOTE: Pressurizing the canister 

r may wish to 
a gauge 
sample 

the method detection limit (MOL) and consume time. e 
weigh these limitations as part of ram objective 
pressurizing. 

2.1.4 If the pressure is signifi 
percent) from the original pressure rec 
integrity of the sample is suspect a 

g 
the canister ID tag, the 
must be flagged with a 

UP". 

2.2 PROCEDURES 

2.2.1 

a manner 
expected to occu 

2.2.2 

2.3 CO 

of 

ida ted time of sample 
a complete sample data 

pIes may be disposed of in 

an atmosphere demonstrated to be 
The canisters should not be stored 
atures may precipitate leaks and 

get compounds. 

be stored separately. 

canisters must be completed within 14 days 

Page D-
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3 CANISTER PREPARATION AND CERTIFICATION 

3.1 CANISTER PREPARATION 

3 . 1 . 1 Summary 

3.1.2 The SUMMA@ polished stainless steel 
alternate pressurization and evacuation. 
techniques are desc.ribed in this section 
procedure, the canisters are placed in 

3.1.3 After cleaning, prior 
to ensure that the canister seals ar 
change, if any, in canister pressu 
pressurized and an evacuated stat . 

3.1.4 Apparatus and Materials 

3.1.4.1 

absolute 

3.1.4.3 Manifold: 

3.1.4.4 

3.1.4.5 

3.1.4.6 
tubular 

. ters are tested 
b~ the 

alves. 

, lS-L) which 
with a 

bellows valve 

canister(s) to an 

connections for 

of measuring vacuum in 
111m Hg or less. 

0-345 kPa (0-50 psig) 

control valve: To regulate flow of 

3.1. 4.10 

December, 1991 

bubbler or other system 
zero air supply. 

(optional): For heating canisters. 
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Exhibit D VOA of Ambient Air in Canisters 

3.1.5 Reagents I 
3.1.5.1 Deionized water: High performance liqu·d romatography 
(HPLC) grade for humidified zero air stream. . 

3.1.5.2 Cryogen: L{quid 

3.1.6 Cleaning Procedure 

3.1.6.1 A canister cleaning system may 
in Figure D/VC-1, where cryogen is add 
zero air supply traps. Figure DjVC-5 
canister cleaning process by this me 

3.1.6.2 Connect the canister(s) t 
shut-off valve and the canister v Ive 
pressure in the canister(s). Star he 
shut-off valve, and then open the vacu 
the canister(s) to <0.05 mm Hg and hold a 
one hour. 

NOTE: On a daily basis or 
cryogenic traps with zero 
previous canister cleaning 

3.1.6.3 

3.1.6.4 

additional 

3.1.6.5 

3.1. 7 

the 
from 

ure gauge shut-off valves 
ressurize the canister(s) 

of approximately 206 kPa (30 
used, the flow rate may 

quality. 

and allow the canister(s) 
ugh the vent shut-off valve. 
is procedure ewo (2) 

3) evacuation/pressuriza'tion 

vacuation/pressurization cycle, 
evacuated canister is now ready for 
analyses. 

ter cleaning system is shown in Figure 
cedure is described below. 

stem valve and manifold valves are in the 
pump is on. Place canisters, which have been 

res sure in the oven, and attach to the 



Exhibit D VOA of Ambient Air in Canis·, :rs 

3.2 

manifold. 
100°C. 

Close the canister valves. Bring the 

3.1.7.3 Place liquid nitrogen in the Dewar f 
trap and replenish as needed during the clea 
system valve and evacuate the system lines 
system lines will not pump down, the trap 
this, remove the cryogen and warm the tra 
is pulled through the lines into the p 

NOTE: Care should be taken to always 
unless the cold trap is immersed in 
through the lines to the pump. Thi 
not backstream into the line betwe 

,~ 
ve temperature to 

immerse the cold 
Open the 

If the 

valve closed 
being pulled 
pump oil does 

canisters. 

3.1.7.4 Once the system line is e valve 
and evacuate the manifold tubing to This will indicate 
whether or not the canister/manifold conn tions re leak-tight. 
Open the canist~r valves, and evacuate the ca 'ster 
and hold at this vacuum for a minimum of one hou 
canister valves, close th 
canisters from the manifo 
that air is flowing to the 
trap. Allow the trap to wa 
system valve. 

3 . 1. 7 . 5 This 

ar~ua~'ve, and disco ect the 
lve slightly so 

t cryogen from the 
and close the 

canister is now ready for 

3.2.1 

3.2.2 

3.2 

valves and seams are 
and an evacuated 

prior to each sampling use. 

rs by pressur~z~ng them to a gauge pressure 
(30 psig) with zero air. Measure and record 
close the canister valve. After 24 hours, 

December, 1991 Page D-8 
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3.3 

3.2.3.2 Evacuate each canister to <0.05 mm Hg, re 
reading, close the canister valve, and setting th 
24 hours. After 24 hours, open the canister val e 
vacuum. 

3.2.4 Technical Acceptance Criteria 

3.2.4.1 In the pressurized test, if 
pressure should not decrease by more 
the 24-hour period. 

3.2.4.2 The vacuum reading in the 
should be within 0.02 mm Hg of the 

3.2.5 Corrective Action 

Any significant change 

aside. 

3.2.6 Documentation 

Results of the leak 

3.3.1 Summary 

and 

for 

ight. Any problem 
a leak test 
If the 

in the canister over 

3.3.2 

ers must be checked after cleaning to 
hat pass the cleanliness criteria. A total 

should be analyzed in ten batches to 
contamination and for batch 
apparatus. If and when only two or 

are contaminated and no batch contamination 
may reduce the number of canisters tested 

eaning, but must continue to check 10 percent 
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of the canisters or one canister from 
greater. 

3.3.3 Procedure 

3.3.3.1 Calibrate the GC/FID or the GC/MS s st m at R 
the tuning criteria, using a single inject' n f the of 
standard containing all the target compou 
volatile organics, prepared according to 0 

standard preparation procedures describ d . 

3.3.3.2 For the blank (unspiked) an 
contents of a clean canister, press 
humid zero air following the preco 

3.3.3.3 For the spiked analysis, e sam 
blank analysis or another clean canist may 
canister with the target compounds then p sur~ 

air to 206 kPa or 30 psig. The canister shou con 
compound at a nominal level of 10 ppbv. Immedia y 
aliquot of the canister co ents wing the preco 
procedure in section 5.12 .. 

3.3.3.4 

results 

of the 

'n each target 
a 1yze an 
entration 

3.3.3.5 unspiked canister to <0.05 
mm Hg. If clean, 
and/or collectio 

3.3.3.6 

3.3.3.7 
one month 

December, 1991 

ready for storage 

full canister cleaning 

of 

ysis, target compound concentrations are 
al standard quantitation method. Use the 

rmine target compound concentration levels: 

(Ax) (Cs ) (Vs ) 

(As) (Vx ) 
Eq. D/VC-l 
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where: Ax peak response of target analyce 
aliquot; 
peak response of target e calibration 
standard; 
volume of sample 
volume of calibration standa d injected, cm3 ; 

and 
Cs concentration of 

standard, ppbv. 

3.3.4.2 For the spiked analysis, calcu at 
(%D) for each-target'compound between 
initial day and the seventh-day usin 

Ao - ~ 
%D = Ao Eq. D/VC-2 

where: Ao peak response of 
and 
peak response of target 

3.3.4.3 For non-target co respo the 

3.3.5 Technical acceptance 

3.3.5.1 
at a level higher 
compounds in the 
ppbv. 

3.3.5.2 

3.3.6 

reso 
be subje 
reanalysis, 

closest retention 
ample. 

pr sent in the unspiked canister 
to a1 concentration of 

on- arget) shall not exceed 10 

ptable percent difference 
pbv concentration in 

ith a target analyte concentration 
to al concentration greater than 10 

s 1 be recleaned and reanalyzed 
for cleanliness, or be set aside. 

an lysis, a percent difference greater than 
pr blem with the canister, e.g., leak at 

de the canister. Any problem must be 
anister shall undergo a spiked analysis and 

iteria for cleanliness. If after 
difference is still not within the limits,the 
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canister must be set aside. 

3.3.7 Documentation 

Results of the certification of the 
on Form VllI-AAVC. 

December, 1991 

I 
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4 OPTIONAL GC/FID SCREENING OF SAMPLES IN CANISTERS 

4.1 SUMMARY 

4.2 APPARATUS AND MATERIALS 

4.2.1 Gas chromatograph: 

4.2.2 Chromatographic column: 
as DB-I, DB-5, or DB-624, or e 

NOTE: 

4.2.3 Six-port 

column such 

plugging as a 
a Nafion® dryer in 

4.2.4 assembly. 

4.2.5 lers: Capable of maintaining a 
gas and canister sample flow) and 

monit ow anomalies (two 0-100 cm3 /min 
3/min unit for helium, or equivalent).. 

rpose laboratory pump, capable of reducing 
the flow controller to provide the minimum 
pres to maintain controlled flow rates. 

4.2.7 de stainless steel tubing and stainless steel 
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4.2.8 Vacuum/pressure gauges: Stainless 
measuring vacuum and pressure. 

4.2.9 Stainless steel cylinder pressure 
cylinder regulators with pressure gauges 
hydrogen gas cylinders. 

4.2.10 Gas purifiers: Used to remove 
from gas streams. 

4.2.11 Calibration system and manifold d 

steel gauge ~pable of 

andard, two-stage 
itrogen, and 

4.3 REAGENTS 

4.3.1 Gases: Cylinders 
ultrahigh. purity grade. 

and air, 

4.3.2 Liquid nitrogen: For cooling trap. 

4.3.3 Deionized water: 

4.4 PROCEDURE 

4.5 

4.4.1 

using 

4.4.2 Analyze the 
Use the retention 

4.4.3 

approximate 

December, 1991 

section 5.4, 
10, and 20 

in section 5.12.3. 
in the calibration 

in the sample. 

or 

present at concentrations higher than the 
, then the sample must be diluted as 
tion prior to GC/MS analysis. 

ocedure, if used, will have shown the 
of sample components. If a dilution of the 
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sample was indicated, first determine the dilution fact 
the concentration into the upper half of the GCjMS ca 
~ of the following procedures to dilute the sample 

4.5.1 Estimate the final pressure of the 
dilution. Pressurize the canister 
demonstrated to be free of contaminants. Measur 
pressure and calculate the actual dilution fac 
equation: 

where: DF­
Xa 
Ya ... 

y 
DF:: -! 

X. 

dilution factor; 
canister pressure 
canister pressure 

NOTE: (Xa and Ya must be in same 

and 

4.5.2 Using a gastight syringe, transfer an aliq the 
original canister to a clean, ev cuated canister. sur' e the 
dilution canister with humid Z 0 a1r has been dem 
free of contaminants. Calcula e volume of 
original sample injected and the vo 
using the following equation. 

Eq. D/VC-4 
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5 GC/KS ANALYSIS OF VOLATILES FROM CANISTERS 

5.1 SUHKARY 

In this analytical procedure, a whole air sa 
pre concentrator where the VOCs are condensed on 
surface (cold trap). Subsequently the condens a ses are herm y 
desorbed and backflushed from the trap with an' rt gas onto gas ~ 
chromatographic column. The preconcentratio t chnique discusse ere IS 
similar to that discussed in EPA Compendi Me od TO-14, "The ' 
Determination of Volatile Organic Compoun (DCs) in Ambient Air Using 
SUMMA® Passivated Canister Sampling and hromato r hie Analysis". 
Other preconcentration techniques (e.g, so id sorbents) may 
be employed if equivalency is establis ed na ysis procedure of 
which it is a part. The gas chroma to raph t mperature-programmed 
to separate the individual VDCs, which e cted with a mass 
spectrometer operated in a full scan mode. s of the analytical 
method are diagrammed in Figure DfVC-3. 

5 • 2 APPARATUS AND MATERIALS 

5.2.1 Samp1ing/Preconcentrato 

5.2.1.1 Electronic mass flow co 
flow (for carrier gas and samp 
to.monitor flow anomalies. 

5.2.1.2 
reducing 
the minimum 
flow rates. 

5.2.1.3 

capable of 
to provide 
controlled 

standard, 

and 

tional): consisting of Nafion® tubing 
arger tubing, used to remove water vapor 
the KS in use does not have sufficient 
water vapor. 

for routing sample and 
carrier 

December, 1991 Page D-16 
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5.2.1.8 Cryogenic preconcentrator: complete uni~/are commercially 
available from several sources. ~ /1 

5.2.2 

5.2.1.8.1 The cooling unit is comprised 0 a ?32 cm outside 
diameter (0.0.) nickel tubing loop packed it 60-80 mesh Pyrex 
beads with glass'wool plugs at each end. The ni el tubing loop 
is wound onto a cylindrically formed tu e (2 watt). A 
cartridge heater (25 watt) is sandwich d f 
aluminum plate at the trap inlet and 
heat to eliminate cold spots in the 

NOTE: During operation, the trap ·s 
stainless steel shell which is w 
(-150 to +lOO·C in S5 sec.) is cc 
contact between the heater and th 
achieved by vaporization of 
co~ling (+120 to -150·C in 22 ec.) 
the vaporized cryogen to the smal 
trap assembly. 

5.2.1.8.2 

zones 
oven. 

NOTE: 

5.2.1.8.3 
of the analy 
usually hel 
box is fit 
package. 

a two-section 
Rapid heating 

by, direct thermal 
Cooling is 

the shell, efficient 
litated by confining 

ume surrounding the 

to the GC may be 

to the injection end 
ead-volume fitting that is 
he GC oven. An aluminum 
elements to complete the 

through the top of the box. 

5.2.2.1 must 
that 
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/ 
5.2.2.2 Chromatographic columns: 100% methyl si 'ic ne or 5% phenyl, 
95% methyl silicone capillary columns of 0.25 to O. 3 mm I.D. x 50 m 
length, or equivalent, are required to provide ep ration of the 
target compounds. 

5.2.2.3 Mass spectrometer: Capable of sca 
every 1 second or less, utilizing 70 volts 
in the electron impact ionization mode, a 
which meets all the instrument performa 
SO ng of p-bromofluorobenzene (BFB) is 

NOTE: 
samples analyzed when BFB criteria 
reanalysis at no cost to the Agenc 

re analyzed. Any 
t.will require 

fficient precision 
of mass spectral data, the MS sc 
at least five spectra while a samp 

low acquisitfon of 
utes from the GC. 

The preconcentration GC/MS system must e in 
is demonstrated to be free of all potenti cont 
interfere with the analysis. The instrument st 
outside of the facility or 0 a trapping system 
release of contaminants i 0 the Jn~~wn 

5.2.2.4 GC/MS interface: y as 
interface, that gives accepta le 
parameters of interest and ach 

the 
the 

mass spectrometer 
for each of the 

cr~teria, may be used. 
interfaces constructed 
recommended. Glas 
accomplished by 

to mass spectrometer 

5.2.2.5 

December, 1991 

are 

to the 

st rage device: Capable of recording data and 
-term, off-line storage. 

Page D-18 



Exhibit D VOA of Ambient Air in Canisters 

5.3 

5.4 

5.2.3 Calibration System and Manifold ,I) 
NOTE: The following calibration system is based'~n iPA Compendium 
Method TO-14 which discusses gaseous calibratio s andards. Other 
calibration methods such as those used in pur an 
may be used if. through such use. the analyt' al 
compromised with respect to the performance pe i 
analytical system. 

5.2.3.1 Calibration manifold: Glass or h1 
(1.25 cm I.D. x 66 cm) with sampling po ts 
flow disturbance to ensure proper mix' g. 
heated to 50°C. 

5.2.3.2 Humidifier: 500-mL 
deionized water. 

5.2.3.3 Electronic mass flow controlle 
one or more 0 to 10 cm3/min units 
cylinders in use for calibration. 

5.2.3.4 Teflon filter(s): 
control, best source. 

5.2.3.5 Gastight syringes: 
mixtures. 

REAGENTS 

standards 

5.3.1 Neat solutions/mixtures. 

5.3.2 Helium in gas cylinders. 

5.3.3 Liquid 

5.3.4 

STANDARDS 

5.4.1 standards to be used with this 

and 

of 98 percent or greater. The 
calculate the concentration of 
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;"-...... 
5.4.3 Commercially prepared stock standards may be u ed 
concentration if they are certified by the manufactu er 
independent source, or traceable to EPA-supplied st nd stock 
standards must be prepared once every twelve month, sooner, if 
standards have degraded or concentrated. Stock s andard ust be checked 
for signs of degradation or concentration just prep 
secondary dilution and working standards from 

5.4.4 Gas calibration stock standards 

s. The components 
cy inders. Refer to 

ur hasing and mixing 

5.4.5 Working Standards 

5.4.5.1 Instrument Performance 

5.4.5.2 

5.4.5.3 

5.4. 

December, 1991 

ed zero air at 
ng of BFB under 

a low collection at the 2, 5, 
ponent under the optimized 

at 

prepared by dynamic dilution of the gaseous 
e cy nd r(s) with humidified zero air using mass flow 

aI' ration manifold. The working standard may be 
ifold to a clean, evacuated canister using a 
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pump and mass flow controller. 

5.4.6.2 Alternatively, the analytical calibrated by 
sampling directly from the manifold if the flow ra s are optimized 
to provide the desired amount of calibration sand ds. However, the 
use of the canister as a reservoir prior to . tr ductI into the 
preconcentration system resembles the simil in the 
sample analysis and is preferred. 
cylinder standards (all expressed in the 
using a bubble meter or calibrated elect on c 
and the concentrations of target compo ds in 
calculated using the dilution ratio a 
each compound. 

Manifold Conc. 

5.4.6.3 Example of 1 cm3 /min flow of 
1,000 cm3 /min of humid air provides 
calculated below: 

Eq. D/VC-5 

with 
as 

ManifoldConc. = ----~~~~~~~~~~---- Eq. D/VC-6 

5.4.7 Standard Preparation by 

This technique is 
Operating Procedu 
available from 
Laboratory, Of 
Triangle Park 
summarized v 

5.4.7.1 
bottom flask, 
Mininert 
complete 

December, 1991 

rs by spiking the canister 
a static dilution bottle. 
iquid standards. A Standard 

static dilution bottles is 
Exposure Assessment 

ent, US EPA , Research 
TP-SOP-MRDD-036. A 

2-liter round­
accept a 

60 0 e oven and allow to equilibrate at 
minutes. Inject, with a gastight 
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syringe, predetermined aliquots of liquid 
making sure to keep the flask temperature 

5.4.7.4 Before withdrawing aliquots from 
contents to equilibrate in the oven for at 1 
Syringes must be preheated in the oven at t 
to withdrawal of aliquots to avoid condens 

5.4.7.5 Aliquots may then be taken for 
cryofocusing trap. An aliquot or aliq 
percent of the flask volume should be 

5.4.7.6 Standards prepared by this e 
The septum must be replaced with e ch 

5.4.7.7 Calculate the concentrati 
using the following equation: 

flask 

prior 

ab e for one week. 
standard. 

in the flask 

Concentra tion, rng/ L = -~~- Eq. D/VC-7 

where: Va 

5.4.7.8 To 
.the vaporized phase ~rn-.Q.P' 
section 5.4.8.7. 

CAUTION: 
analyst shoul 
into the fla 
partial pre 
pressure in 
significant 
aliquot(s). 

.ua.ru~~l·ected into the 

in mg/JJL; and 

the approximate volume at 
the equation given in 

Y this technique, the 
e of neat standard injected 

ov pressure due to the higher 
rd compared to the vapor 

cautions should also be taken to avoid a 

5.4.8 in High Pressure Cylinders 

1 

Air Toxl.cS with an 
International SympoSium 0 Measur 
EPA/600/9-90/026, pp. 209-218. 

December, 1991 

e p pared in high pressure cylinders as described 
11 ck and Holdren (1990)1. A modified summary 
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5.4.8.1 Obtain the standard compounds 
(greater than 98 percent purity). 

5.4.8.2 Flush a 17.3 m3 Teflon-lined 
purity nitrogen gas and then evacuate. 

5.4.8.3 Accurately measure predetermined a un s 
standard compound using a gas tight syringe an 
cylinder. 

5.4.8.4 Pressurize the cylinder to 120 
The flow rate of the zero air should b 
to determine the total volume of dil 
rate by the delivery time. 

5.4.8 .. 5 Allow the contents of th cylJ: 
withdrawal of aliquots into the GC 

5.4.8.6 Calculate the 

Concentration, 

(Both values must be 

prior to 

equation: 

Eq. D/VC-8 

5.4.8.7 If the neat ~~~~~~ volume at 
the 

and 

where: V 

(0.08206 L-atm/mole OK)·; 
emperature) ; 

equations: 

Eq. D/VC-9 

Eq. D/Ve-lO 

neat standard in microliters; 
of the 

in 

om ounds, the calculated cylinder 
th'n ±20 percent of the 200 ppbv nominal 

concentrations, an aliquot of this 
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5.5 

solution should be diluted according to one of th ~hOdS described 
under section 4.5. 

5.4.9 Standard Preparation by Yater Methods 

Standards may be prepared by a water pu ge 
describ.d in the procedure by Stephenson, 
and summarized below. 

5.4.9.1 Pressurize a previously clean 
to 760 rom Hg absolute (1 atm) with 

5.4.9.2 Remove the air gauge 
sparging vessel to the canister wi h 
stainless steel tubing possible. (Ex 
mini~ize .possible areas of dead vo e 
analytes from the water to the caniste 

5.4.9.3 Spike 5 mL of water 
internal standard solution. 

5.4.9.4 Transfer this wa 
water with nitrogen for 10 
40°C. 

5.4.9.5 
canister, re-install 
pure nitrogen to 15 

5.4.9.6 

in. 
to 

and purge the 
being heated at 

e sparge vessel from the 
pressurize the canister with 

roximately 15 psi). 

vernight before use. 

5.4.10 Storage 

5.5.1 

2 

dards prepared in canisters 
ays in an atmosphere free of potential 

preconcentrator analytical 
the operator. 
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5.5.1.1 Sample Collection Conditions 

The cryogenic trap is at a setpoint 
SOO-cm3 sample of whole air is passed thro 

A 
the 

sample collection period. 

NOTE: The analyst should optimize the 
sampling, and absolute sample volume 
preconcentration systems may be used 
standards are realized. 

5.5.1.2 Desorption Conditions 

Desorb Temperature: 
Desorb Flow Rate: 
Desorb Time: 

5.5.1.3 

Before initial use, 
flushing with 10 cm3 /mi 
the room and not to th 
condition the trap by ea 
flushing with inert gas. 
1ytica1 column during da1 

Reconditioning Temperature: 
Reconditioning Time: 

5.5.2 GC/MS System 

5.5.2.1 Optim' e 

of 

. ht at 120°C by 
Vent e t ap effluent to 

Prio to daily use, 
inutes while 

to the ana-

d separation and 
sensitivity. 
is an indica 

ene and carbon tetrachloride 

5.5.2.2 
analytical 

-sooe 
2 min 
8° C/min 
lSO°C 
Until all target 
compounds elute. 

re the required mass spectrometer conditions: 
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5.6 

Electron Energy: 
Mass Range: 
Scan Time: 

ANALYTICAL SEQUENCE 

70 Volts (nominal) 
35-300 amu 
To give at least 5 scans per p 
second per scan. 

The GC/MS analytical sequence for each 12-
as follows: 

Instrument Performance Check (BFB 
Initial or continuing ca1ibratio 
Laboratory Method Blank 
LCS 
~20 field samples 
Performance Evaluation 

I'.. 

a~ to exceed 1 

pe~ 
I 

5.7 INSTRUMENT PERFORMANCE CHECK 

5.7.1 Summary 

5.7.2 Frequency 

5.7.2.1 

December, 1991 

of 

es, blanks, or calibration 
that the GC/MS system meets 

eri for the instrument 
FB. 

period for GC/MS instrument performance 
ation (initial calibration and continuing 
) begins at the injection of the BFB which 
documentation of a compliance tune. The 
hours have elapsed. In order to meet 

eck requirements, samples, blanks, and 
ted within 12 hours of the BFB injection. 
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5.7.3 Procedure 

5.7.3.1 The analysis of the instrument performa ce heck standard is 
performed by trapping 50 ng of BFB under the op i~.~ed 
preconcentration parameters. The BFB is intro uc from a cylinder 
into the GCjMS via a sample loop valve injec on sys similar to 
that in the sample analysis section. ~ 

5.7.3.2 The mass spectrum of BFB must be c ired in the 0110 'ng 
manner. Three scans (the peak apex sca a the scans imme . tely I 

preceding and following the apex) are qU'red and averaged. / 
Background subtraction is required, st be accomplished using a 
single scan prior to the elution of 

NOTE: All instrument 
the sample analysis. 

5.7.4 Technical Acceptance Criteria 

in 

5.7.4.1 Prior to the analysis of any samples, blan 
standards, the Laboratory m st establish that th 

or calibration 
system meets 

the mass spectral ion abun 'a for the 
performance check solutio cified 

5.7.4.2 
once at 
blanks, 

5.7.5 

5.7.5.1 
retuned. 
quadrupoles, 
acceptance c 

5.7.5.2 
performance 
Any samples 
been met J..I ............. ~ 

5.7.6 

tan must be injected 
od during which samples, 

not met, the MS must be 
ion source, or 

'ons to achieve the 

are listed in Exhibit B. Results of the 
Form IV-AAVC. 

Page 0-



Exhibit D VOA of Ambient Air in Canisters 

5.8 INITIAL CALIBRATION 

5 .8 . 1 Summary 

5.8.1.1 Prior to the analysis of samples an re 
after the instrument performance check stan ar 
met, each GC/MS system must be calibrated t 
concentrations in an initial calibration 
instrument sensitivity and the linearity, 0 

target compounds. 

5.8.1.2 All sample results, for sam 
same l2-hour sequence as the initia c 
'against the initial calibration st nd 
concentration as the continuing c libr 

and 

re quantified 
he same 

ard (10 ppbv). 

5.8.2 Frequency 

5.8.2.1 Each GCjMS system must be calibrate on a 
contract, whenever the Cont ctor takes correcti may 
change or affect the initi 1 ca criteria (e .. , ion source 
c leaning or repair, col re . f the daily 
calibration acceptance crit 

5.8.2.2 If 
ac~eptance 

analyzed. 

5.8.2.3 If 
the acceptance 
sequence shall co 
performance 

ime period after meeting the 
ration, samples may be 

5.8.3 

5.8.3.1 

5.8. 

December, 1991 

meets the instrument 

ate using temperature" and flow rate 
thos 'n section 5.5. Calibrate the 
stem by drawing 500 cm3 of standard into the 

e methods described under section 5.4. Add 
P bv of each internal standard into the trap. 

calculations, the area response is that of 
n ion unless otherwise stated. 
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5.8.4.1 Relative Response Factor: Calculate the ative response 
factors (RRF) for each target compound to the app op Late internal 
standard (see Table D/VC-3) using the following qu tion: 

where: RRF= 
Ax 

C = x 

relative response factor' 
area of the primary fo 
measured; 
area of the primary 
concentration of 
ppbv; and 
concentration of 
standard, ppbv. 

NOTE: The equation above is valid und the 
volume (500 #L) of internal standard spikL mix 
field and QC analyses is the same from run to 
volume (500 cm3 ) of field a QC sample 
the same for each analysis CiS 

5.8.4.2 Mean Relative Resp 
for each compound by averagin 
concentrations using the 

where: RRF = 

5.8.4.3 
from the 

December, 1991 

(RRF1 - R1U') 2 

N-l 

internal standard; 
spiking mixture, 

the trap is 

he mean RRF (RRF) 
at the five 

Eq. D/VC-12 

Using the RRFs 
all target 

Eq. DJVC-13 

Eq. DjVC-14 
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where: SDRRF 

RRFl 

RRF 

VOA of Ambient Air in Canisters 

~ 
standard deviation of initi &sponse factors 
(per compound); 
relative response factor t concentration 
level; and 
mean of initial r spon factors (per 
compound). 

5.8.4.4 Relative Retention Times 
target compound over the initial calibr 

/ following equation: .J 

where: RTc 
RT1S 

5.8.4.5 

where: RRT-

RRT 

5.8.4.6 
D/VC-3) and 
internal 

5.8.4.7 

RRT = 

retention time 
retention time 

Eq. D/VC-l5 

the 

Eq. D/VC-16 

time for the target compound 
tion standard; and 

r the target compound at 

primary ion (see Table 
ion for each compound and 

Calculate the 
internal standard compound over the 
the following equation: 

Eq. D/VC-17 

and 
primary quantitation ion for 

al standard for each initial calibration 

esponse Change (%ARC): Calculate the %ARC at 
for each of the internal standards using the 
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where: %ARC -

Ax 

VOA of Ambient Air in Canisters 

A ... - Y 
%ARe = x 100 

y 

percent area response ch ge, 
area response of the in ernal s 
concentration level; a d 
mean area response of th 
the entire calibrati 

Eq. D/VC-IS 

at a 

~er 

5.S.4.9 Mean of the Standard: 
Calculate the 
standard over 
equation: 

where: RT 
RT 

mean retention time; 
retention time for the inte 
initial calibration standard. 

Eq. DJVC-19 

5.8.4.10 Internal Stan Calculate 
the RTS between the RT of e 

entire calibration 

where: RTi 

5.8.5 

5.8.5.1 

5.S.5.4 

December, 1991 

over the 

Eq. DJVC-20 

for the internal standard 
and 

11 tar compounds in the initial curve must 
30 percent. Up to two compounds may exceed 

ri . the XRSD for those compounds, however, 

compounds at each calibration 
units of the mean relative retention 

level must be within ±40 
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5.9 

~ 
percent of the mean area response <Y) over the in' 'ial calibration 
range for each internal standard. 

5.8.5.5 The retention time shift 
at each calibration level must be 
the mean retention time (RT) over 
each internal standard. 

5.8.6 Corrective Action 

5.8.6.1 If the initial calibration te n'cal acceptance criteria are 
not met, inspect the system for probl ms necessary to 
clean the ion source, change the co er corrective 
actions to meet the initial calibr cceptance 
criteria. 

5.8.6.2 Initial calibration acceptanc criter"a MUST be met before 
any field samples, performance evaluation 
blanks are analyzed. Any samples or require 
initial calibration criteria have not been met W1 

reanalysis at no additiona e Agency. 

5.8.7 Documentation ~ 
Reporting requirements are is d n xhibit Results of the 

initial calibration are reported n r V-AAVC; Internal standard 
area and RT shall be tabulated on II-AAVC. 

5.9.1 Summary 

Prior to 
tuning crit 
system must 
calibration 

injection 0 

criteria for 
analyzed. 

ibration curve must be performed once 
ystem that has met the tuning criteria. 

alibration sequence starts with the 
f the BFB analysis meets the ion abundance 

a continuing calibration standard may be 
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5.9.3 Procedure 

Analyze the mid level standard (10 ppbv) in 
has met the tuning and mass calibration 
procedure in section 5.8.3 . 

5.9.4 Calculations 

NOTE: In the following calculations, the 
the primary quantitation ion unless othe 

5.9.4.1 Relative Response Factor (RRF : 
response factor (RRF) for each target co 
section 5.8.4.1. 

5.9.4.2 Percent Difference (%D): Cal 
in the RRF of the daily RRF (12-hou comp 
most recent initial calibration. Calcu 
compound using the following equation: 

%D = RRFc - RRF;, 

where: RRFc 

5.9.5 Technical 

5.9.5.1 

a relative 
the equation in 

the most recent initial 

must be analyzed at the 
in this section on a 

check criteria. 

5.9.5.2 
sequence 
analysis 

compoun in a daily calibration 

5.9.6 

December, 1991 

in order to to proceed with the 

ib ation acceptance criteria MUST be met 
es, performance evaluation (PE) samples, or 

yzed. Any samples or required blanks 
nuing calibration criteria have not been met 
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will require reanalysis at no additional cost to 

5.9.7 Documentation 

Reporting requirements 
continuing calibration are reported on Form 
standard area and RT shall be tabulated on 

5.10 BLANK ANALYSIS 

5 . 10 .1 Summary 

5.10.1.1 To monitor for possible 1 or tory co t 
laboratory method blanks are analy ed 
a l2-hour analytical sequence. A 1 st 
are performed on the blank using a reage 
apparatus, glassware, and solvents tha 
analysis. 

5.10.1.2 A laboratory meth blank is an unused, 
that has not left the labo atory. 
with zero air and carried hr_~B-~ 

field sample. The injected 
same amount of internal stan 
field samples must be analyzed 

5.10.2 Frequency 

5.10.2.1 The 
calibration sta 
shall be analy 
~20 samples 
procedure. 

the 

All 

the 
A LMB 

batch of 

5.10.2.2 concentrated sample is encountered, a 
immediately after the sample 

5.10.3 

December, 1991 

verage pressure of all the sample canisters 
e blank canisters, which are evacuated to 

of the canister certification procedure, to 
t sample canisters in the SDG 
w'th humidified zero air. 

following the same procedure outlined 
Ie Analysis". 
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5.10.4 Calculations 

The blanks are analyzed similar 
equations in section 5.12.4 apply. 

5.10.5 Technical Acceptance Criteria 

NOTE: If the most recent valid calibrati 
calibration, internal standard area resp ns 
are evaluated against the corresponding in 
responses and RTs in the mid level sta da a 
calibration. 

5.10.5.1 All blanks must be analy 
section 5.10.2 on a GC/MS system eetin 
performance check and initial calib 
technical acceptance criteria. 

5.10.5.2 The area response 
±40 percent of 
calibration. 

5.10.5.3 The retention 
be within ±20.0 seconds 
calibration. 

5.10.5.4 The 

analyte at 
not exceed 

5.10.6 

be within 
valid 

standards must 
ost recent valid 

at a 
additional 
features 
of a method 
blank must 

5.10.6.1 s blanks do not meet the technical 

December, 1991 

tractor must consider the analytical 
is the Contractor's responsibility 

s caused by contaminants in 
d other sample storage and 
discrete artifacts and/or elevated 

to rams be eliminated. If contaminat'ion is a 
the contamination must be investigated and 
ea ures tlY§I be taken and documented before 

p cessed with a blank that is out of control 
s all be flagged with a liB". 
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5.10.7 Documentation 

Reporting requirements are listed in Exhibi 
method blank results are reported on Form 
Summary Form. Internal standard area and RT 
Form VII -AAVC. 

5.11 LABORATORY CONTROL SAMPLES (LeS) 

5 . 11 . 1 Summary 

The LCS 
to 

5.11.2 Frequency 

The LCS must 
sequence, and 

5.11.3 Procedure 

5.11.3.1 Prepare a canister 
co~centration of 10 ppbv 

5.11.3.2 
described 

5.11.4 

5.11.4.1 

1 sample designed 
the Contractor 

Table DjVC­
percent 

analytical 

the LCS compounds at a 

same procedure as 

of the LCS using 

Eq. D/VC-22 

5.12 also apply to the 

valid calibration is an initial 
ation, internal st dard area responses and RTs in the LCS are 

calibration. 

December, 1991 

c rresponding internal standard area responses 
ev 1 standard (10 ppbv) of the initial 
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5.12 

5.11.5.1 The LCS must be analyzed on a GCjMS syst 
initial or continuing calibration, and 
criteria at the frequency described in section 

5.11.5.2 The percent recovery for 
must be within the recovery limits 

5.11.5.3 The area response change between 
recent valid calibration for each of 
less than or equal to ±40 percent. 

'" 5.11.5.4 The retention time shtft 
recent valid calibration for 
within ±20.0 seconds. 

5.11.6 Corre~tive Action 

5.11.6.1 If the technical acceptance c ·teria 
standards are not met, check calculations dins 
It may be necessary to recalibrate the instrum t 
corrective action procedure 0 meet the technica 
criteria. 

5.11.6.2 The laboratory ma 

acceptance 

in the LCS 

be 

SDG until all 
the LCS technical acceptance 
frQm laboratory sources or any 
technical acceptance criteria wi 
additional cost to the Agency. 

et. contamination 

5.11.6.3 
samples, perfo 
analyzed. Any 
technical acc 
reanalysis a 

5.11. 7 

5.12. 

d not meeting all the 
e reanalysis at no 

are 

re listed in Exhibit B. Laboratory 
reported on Form iII-AAVC. Internal 
lated on Form VII-AAVC. 

sample collected in a canister is 
ly analyzed by GCjMS under conditions in 

for qualitative and quantitative analysis 
s 5.13 and 5.14. 
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5.12.2 Frequency 

5.12.2.1 If time remains in the l2-hour 
calibration is performed, samples may be 
a continuing calibration standard. 

5.12.2.2 If time does not remain in 
injection of the instrument performance c 
initial calibration is performed, both t e 'nstrument perfor 
check standard and the continuing calib at·on 
analyzed before sample analysis may b 

5.12.3 Procedure - Instrumental Ana1ys· 

5.12.3.1 All 
analysis. 

5.12.3.2 Check and adjust the mass 
correct flow rates for the system. 

5.12.3.3 

5.12.3.4 
-SO°C and 

of 

on the cryogen" 
position and the 

and internal standards are preconcentrated 
GC sampling valve is cycled to the inject 
trap is heated (-lSO°C to 120°C in 60 sec) 
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and swept with helium. The trapped analytes are t 
onto the head of the capillary column and are sep ra 
using the GC oven temperature program. The cani te 
and the canister is disconnected from the mass 10 
capped. The trap is maintained at 120°C until the 
next analysis. 

5.12.3.7 Upon sample injection onto the 
operated so that the MS scans the atomic 
amu. At least five scans per eluting ch 
acquired. Scanning allows identificat' n 
sample through searching of library s ct a. 

des orbed 
the column 

5.12.3.8 Each analytical run must The 
level at which an individual compo 
system is a function of the overa 1 sy m 
spectral characteristics of that co ound.~wu~l 
that has saturated ions from a compoun , this alysis must be 
followed by a laboratory blank analysis. the ank analysis is 
not free of interferences, the system must be cont ·nated. Sample 
analysis may not resume untO a blank can be anal at is free of 
interferences. 

5.12.3.9 Secondary ion qua 
sample matrix interferences w 
quantitation is performed, doc 

when there are 
If secondary ion 
the SDG Narrative. 

5.12.4 Calculations 

5.12.4.1 

where: 

NOTE: 
volume 

December, 1991 

cu1ating concentrations. 

Eq. DfVC-23 

ion for the compound to 

ion for the specific 

once tration standard spiking 
ppbv; 
response factor from the analysis of the 

calibration standard or the mid level 
f the initial calibration; and 

factor calculated as described in 4.5. If 
is performed, DF - 1. 

ab ve is valid under the condition that the 
ernal standard spiking mixture added in all 
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field and QC analyses is the same from run to run 
volume (500 cm3 ) of field and QC sample introduc 

the 
trap is 

the same for each analysis. 

5.12.4.2 Percent Area Response Change (tARC) 
in area response for each internal standard y 
most recent valid calibration using the fo 

te the change 
ith the 

on: ~ 

where: 

A 

%ARC = Ac - A 
Ac 

percent area 
area response 
calibration; 
area respon 

Eq~/V~ 

valid 

sample. 

5.12.4.3 Internal e Calculate 
the shift in retention time between the R 
most recent valid calibration standard for 

the 

standards using the followin 

where: RTc 

RT 

5.12.5 

NOTE: 

5.12.5.1 

Eq. DfVC-25 

valid 

the sample. 

ion is an initial 
resp es and RTs in the sample 

"nternal standard area 
rd (10 ppbv) of the initial 

analyzed with a laboratory method 
acceptance criteria. 

analyte peaks must be within the initial 

within 
in the 

December, 1991 

for each internal standard must be 
time of the internal standard 
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5.12.5.5 The XARe for each of 
±40 percent of the most recent 

5.12.6 Corrective Action 

the internal stan~~must be within 
valid calibration

i 
~ 

/ I 

5.12.6.1 If the on-column concentration of 
sample exceeds the initial calibration rang 
original sample must be diluted as discuss d 
reanalyzed. Guidance in performing dilut' 
requirement are given below. 

5.12.6.1.1 Use the results 
the approximate dilution factor 
analyte peak within the initial 

5.12.6.1.2 The dilution fac r 
of .the largest analyte peak for 
half of the initial calibration 

5.12.6.1.3 Do not submit data for Le. , 
the original sample and e dilution, or, e 
procedure was employed, the entrated di 
and one further diluti n. 

5.12.6.2 
ev~luated 

5.12.6.3 
than ±40 

December, 1991 

an inital calibration 
be inspected for mal-

changes by more 
the most recent valid 

and 

is 

analy . , t e SICP areas or the RTs for all 
ar inside e contract limits, then the problem 

is 's considered to have been within the control 
ore, submit only data from the analysis 
ract limits. This is considered the 

e reported as such on all data 

sis of the sample does not solve the problem, 
o internal standard RTs are outside the 

b th analyses, then submit the SICP data and 
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sample data from both analyses. Distinguish betw en 
analysis and the reanalysis on all data 
sample suffixes specified in Exhibit B. 
Narrative all inspection and corrective 

5.12.6.6 tJhen ::arget compounds are below c 
quantitatl.on L .lits (CRQL), but the spectr 
criteria, report the concentration with 
CRQL is 5 ppbv and a concentration of 2 
"2J. " 

5.12.7 Documentation 

Reporting requirements are lis 
data are reported on Form I-AAVC; 
shall be tabulated on Form VlI-AAV 

5.13 PERFORMANCE EVALUATION SAMPLES 

5.13.1 Summary 

The performance evalu io 
monitoring Contractor perfo 
informed as to which 
concentrations. 

5.13.2 Frequency 

5.13.3 

5.13.3.1 
canisters 

SDG 

s 

Sample analysis 
area and RT 

~~~~~sist the Agency in 
ill not be 
PE samples or the 

of the PE 

PE sample using the 
target compounds listed 

ples are the same as those for field 
s in section 5.12 for determining technical 

5.13.5 

NOTE: cent valid calibration is an initial 
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calibration, internal standard area 
sample are evaluated against the corresponding in 
responses and RTs in the mid level standard (10 
calibration. 

5.13.5.1 The PE sample must be analyzed on 
the BFB tuning, initial calibration, and co 
technical acceptance criteria at the frequ 
5.13 .2. 

5.13.5.2 The PE sample must be analyze 
the blank technical acceptance criteri . 

5.13.5.3 The retention time for ea 
sample analsis must be within ±20. se 
the internal standard in the most rece 

5.13.5.4 The %ARC for each of the 
sample analysis must be within ±40 
calibration. 

5.13.5.5 The results of a alys~s:n~~i 

time of 

PE 

provided in the performanc 
and accuracy criteria in 
outlined in section 6. 

an __ ~,st meet precision 

5.13.6 Corrective Action 

5.13.6.1 
internal 
performance. 
other correctiv: 
criteria. 

5.13.6.2 

December, 1991 

esults, as 

s of the PE sample does not solve the 
a as or internal standard RTs are outside 
bo h analyses, then submit the SICP data and 

sese Distinguish between the initial 
s on all data deliverables, ~sing the 

Exhibit B. Document in the SDG 
actions taken. 
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/"'Z, 
5.13.6.4 When target compounds are below contrac r quired 
quantitation limits (CRQL), but the spectra meet th identification 
criteria, report the concentration with Fo example, if the 
CRQL is 5 ppbv and a concentration of 2 ppbv . 
"2J. " 

5.13.6.5 In addition to complying with th 
acceptance criteria, the Contractor will 
identifying the compounds included in t 
notify the Contractor of unacceptable 

5.13.6.6 If the PE sample is provid d technical 
acceptance criteria for the PE samp e efore sample data 
are reported. Also, the Contracto m st demo str te acceptable 
performance for compound identifi atio nd ification. If the 
Contractor fails to meet the PE sam 
the Agency may take, but is not limite 0, 

reduction of the number of samples, suspen ·on a 
site visit, a full data audit, and/or require 
analyze a remedial PE sampl 

5.13.7 Documentation 

Reporting requirements ar 
data are reported on Form I-AA 
shall be tabulated on Form VII-

Sample analysis 
area and RT 

5.14 QUALITATIVE ANALYSIS 

5.14.1 The compoun 
by an analyst comp 
Responsibility de 
the mass spectr 
must be satisfi d 
elution of the s 
standard 

December, 1991 

ction shall be identified 
f 

component and 

e of the GC relative retention time 
compare within ±O.06 RRT units of 

For reference, the standard must be 
e eriod as the sample. If coelution of 
ib ts accurate assignment of the sample 
I . n chromatogram, the RRT should be assigned 

profiles for ions unique to the component 

tandard and sample component mass spectra, 
he Contractor's GC/MS are required. Once 

spectra may be used for identification purposes 
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only if the Contractor's GC/MS meets the daily instr7rme erformance 
requirements for BFB. These standard spectra may be ta ned from the 
run used to obtain reference RRFs. . 

5.14.4 Requirements for Qualitative Verification 

5.14.4.1 All ions present in the standard 
intensity greater than 10 percent (most ab 
equals 100 percent) must be present in th 

5.14.4.2 The relative intensities of t e 
within ±20 percent between the standar. 
For an ion with an abundance of 50 p 
the corresponding sample abundance 
percent). 

5.14.4.3 Ions greater than 10 perc in 
present in the standard spectrum must 0 consi 
by the analyst making the comparison. The 

, 

not 
for 

should favor false positives. All compounds m ting 
identification criteria mus e reported with the sp For all 
compounds below the CRQL r ort tne value fol a "J", 
e. g., "3J." 

5.14.4.4 

create 

NOTE: 
but in 

5.14.5 

December, 1991 

the 

11 of the above criteria, 
pectral interpretation 
then the Contractor shall 

Identification 

executed for non-target sample 
ntative identification. For this 

of the NIST Library, 
Computer generated library 
routines that. would 

r unknown spectra when compared to each 

greatest apparent concentration not listed 
entatively identified via a forward search 

y after visual comparison of sample spectra 
ra searches will the mass spectral 

ist assign a tentative identification using the 
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5.15 

following guidelines: /~ 

5.15.1 

5.14.5.2.1 Characteristic ions in 
greater than 10% of the most abundant ion) sh 
the sample spectrum. 

5.14.5.2.2 The relative intensities 0 

agree within ±20 percent. (Example: 
abundance of 50 percent of the stand r 
corresponding sample ion abundance 
percent. ) 

5.14.5.2.3 Ions present in the s 
reference spectrum should be 
contamination or presence of 

5.14.5.2.4 Ions present in the re 
sample spectrum should be reviewed ossi 
the sample spectrum because of backgroun 
coeluting compounds. Data system library 
sometimes create these tliscre~~~~~ 

NOTE: If in the 

spectrum (ions 
ld be present in 

but not in the 
ible background 

but not in the 

can 

unknown aromatic, unknown 
~ll~UVwn chlorinated compound). 

'stinguished, include them. 

5.15.1.1 
internal 
ions of 

ctor (RRF) from the daily 
from the mid level standard, if 

in the same 12-hour time period as the initial 
lculate the concentration in the sample. 

g concentration is provided in section 

esti ed concentration for non-target components that 
are tentativel 'dent'fied shall be quantified by the internal 
standard method, quantification, the nearest internal standard 
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free of interferences shall be used. 

5.15.2.2 The formula for calculating 
in section 5.12.4. Total area counts (or peak 
total ion chromatograms are to be used for bot 
measured and the internal standard. An RRF 0 1 is 
The value from this quantitation shall be qu li e s 
(Le., flagged IIJII). This estimated concen ra ion sho 
calculated for all tentatively identified 
identified as unknowns. 
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6 REQUIREMENTS FOR DEMONSTRATING METHOD ACCEPTABILITY F R C ANALYSIS FROM 
CANISTERS 

6.1 METHOD DETECTION LIMIT 

6.2 

6.2.1 
value 

6.2.2 

December, 1991 

the 

n limit is that 
limit is defined by 

this program is the absolute 
replicate measurements of the 
follows: 

IXl - "21 x 100 
X 

and 

Eq. D/VC-26 

fa tors which may affect the prec~slon of the 
e 0 the compound of interest itself may have some 

uch as the observation that styrene generally 
cision than the bulk of nonpolar VOCs. The 
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primary influence on precision is the concentration lev. 1 of the compound 
of interest in the sample, i.e., the precision de grad the 
concentration approaches the detection limit. A "be 
replicate precision was found to be within 6-7 perc 
calibration samples at the 10 ppbv level. A more 
was obtained from replicate analysiS of "real wor d" can 
from the TAMS and UATMP networks. These data ar g in 
The information presented in Table DjVC-S was ed to det ine 
replicate precision value of 25 percent as a g al to be achi 
of the target compounds. 

6.3 AUDIT ACCURACY 

6.3.1 A measure of analytical accuracy 
audit standards. Audit accuracy is de 
between the measurement result and th 

agreement with 
ative difference 

compound; 

6.3.2 Audit standards will be 
laboratories, these audit sta 
obtain audit accuracy values. 
similar values obtained from ne 
TAMS and UATMP analyses are summar ed'n 
form the basis for a selection of 30 
for audit accuracy. 

December, 1991 

of the audit 

DjVC-27 
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TABLE D/VC-i. TARGET COMPOUND LIST (TCL) 
CONTRACT REQUIRED QUANTITATION LIMITS (C 

FOR VOLATILES COLLECTED IN CANISTER 

Compound 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Benzene 
Benzyl chloride 
Bromodichloromethane 
Bromomethane 
l,3-Butadiene 
2-Butanone 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
3-Chloro-l-propene 
Dibromochloromethane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
cis-l,2-Dichloroethe 
trans-l,2-Dichloroet 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloro rene 
1,2-Dichloro-l, , ,2-tetra 
Ethyl benzene 
Heptane 
Hexachlorob 
Hexane 

December, 1991 

CAS RN 

5 
5 
2 
2 
2 
5 
2 
2 
2 
2 
2 
2 
2 
2 
5 
2 
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TABLE D/VC-l. TARGET COMPOUND LIST (TCL) 
CONTRACT REQUIRED QUANTITATION LIMITS (C 

FOR VOLATILES COLLECTED IN CANISTERS 

Compound 

Methanol 
Methylene chloride 
Methyl methacrylate 
4-Methyl-2-pentanone 
alpha-Methyl styrene 
Octane 
n-Pentane 
Propylene 
Styrene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
l,l,2-Trichloroethane 
1, 1, 2,2-Tetrachloroethane 
Tetrachloroethylene 

(continued) 

CAS RN 

167-56-1 
75-09-2 
80-62-6 

108-10-1 
. 98-83-9 
111-65-9 
109-66-0 
115-07-
100-42-5 
120-82-1 

71-55-6 
79-06-5 
79-43-5 

7-

Toluene 08-~3 
Trichloroethylene . - -6 
Trichlorofluoromethane 75 69-
1, 1, 2-Trichloro-l,2,2-trifluoroethame- -1 
1,2,4-Trimethylbenzene 95-63 6 
1, 3, 5-Trimethylbenzene 108-67-
Vinyl acetate 108-05-4 
Vinyl chloride 5-01-4 
Xy1enes, m- and p- 33 -20-7 
Xylene, 0- 9 
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TABLE D/VC-2. 

50 

75 

95 

96 

173 

174 

175 

176 

177 

even though the 

December, 1991 

VOA of Ambient Air in Canisters 

REQUIRED BFB KEY IONS AND ION ABUND ~CRITERIA 

Ion Abundance Criteria 

8.0 to 40.0 percent of m/e 

30.0 to 66.0 percent of 

base peak, 

5.0 to 9.0 percent 

less than 2.0 

50.0 to 120.0 

4.0 to 9.0 percent of 

93.0 to 10 

5.0 to 9.0 

e normalized to m/z 95, the nominal base peak, 
f m/z 174 may be up to 120 percent that of m/z 95. 
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TABLE D/VC-3. QUANTITATION IONS FOR TARGET 

Target Compound 

Acetone+'o 
Acetonitrile+' o 

Acrolein 
Acrylonitrile+'° 
Benzene+'o 
Benzyl chlorideo 

Bromodichloromethane 
Bromomethane+'o 
1,3-Butadiene+ 
2-Butanone+'o 
Carbon tetrachloride+'o 
Ch1orobenzene+'o 
Ch1orodifluoromethane 
Chloroethaneo 
Chloroform+ ,0 

Chloromethaneo 
3-Chloro-l-propeneo 
Dibromochloromethane 
1,2 -Dibromoethane +, ° 
1,2-Dichlorobenzeneo 
1,3-Dichlorobenzeneo 
1,4-Dich1orobenzeneo 

D ich1orodif1 uorome thane +, ° 
1,1-Dich1oroethaneo 
1,2 -Dich1oroethane+'o 
1,1-Dich1oroetheneT,o 
cis-1,2-Dichloroetheneo 
trans-1,2-Dich1oroethe e 
1 , 2 - Dich1oropropane +, ° 
cis-1,3-Dich1oroprop nee 
trans-1,3-Dich1oropro neo 
1,2-Dichloro-l,1,2,2-

tetraf1uoroethaneT,o 
Ethyl benzeneT,o 

*The 

~IST cer 

°Gaseous standar pre 
available for these 

Primary Ion* 

43 
41 
27 
53 
78 
91 
83 
94 
39 
72 

117 
112 

51 
64 
83 
50 

Secondary Ions 

( 

26 
85 
96 

54, 27, 53, 28 
57 

119 
77,114 

31 
29, 27 
85, 47 

52 
39, 76 

208, 206 
109, 27 

148, 111 
148, 111 
148, 111 

87 
27, 65 
27, 64 
96, 63 
96, 98 
96, 98 
41, 62 
39, 77 

, 39, 77 

135, 87 
106 

un ess interferences are present, in which case 

re available for these compounds. 

l.metrica1ly using NIST traceable weights are 
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TABLE D/VC-3. QUANTITATION IONS FOR TARGET C 

Target Compound 

Heptane 
Hexachlorobutadieneo 
Hexane 
MethanolO 
Me thy lene chloride +. ° 
Methyl methacrylateO 
4-Methyl-2-pentanone 
alpha-Methyl styrene 
Octane 
n-Pentane 
Propylene 
StyreneO 
1,1,2,2-TetrachloroethaneO 

TetrachloroetheneT
•
o 

TolueneT
• o 

1,2,4-Trichlorobenzeneo 

1, 1, I-TrichloroethaneT
•
o 

1,1,2-TrichloroethaneO 

Trichloroethene+' o 

Trichlorof1uoromethane+' o 

1,1,2-Trichloro-l,2,2-
trifluoroethane+' o 

1,2,4-Trimethy1benzeneo 

1,3,5-Trimethy1benzeneo 
Vinyl acetate 
Vinyl ch10ride+·o 
Xy1enes, 0-, m-, 

*The 

°Gaseous standards 
available for these 

December, 1991 

(continued) 

Primary Ion* 

43 
225 

57 
31 
49 
41 
43 

118 
43 
43 
41 

104 
83 

164 

Secondary Ions 

71, 29 
22 , 223 
, 29, 7 

29 
84, 86 

39, 69, 100 
58, 100 

103, 78, 115 
41, 29, 57. 85 
42, 41. 27, 29 
42, 39, 40, 27 

78, 103 
85 

129, 131,166 
92 

182, 184 
99,' 61 
83, 61 

132, 95 
103 

101, 103 
120 
120 

86 
27, 64 

106 

interferences are present, in which case 

available for these compounds. 

vimetrically using NIST traceable weights are 
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TABLE DjVC-4. METHOD DETECTION LIMITS (~ 

TO-14 List 

Benzene 
Benzyl Chloride 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
m-Dichlorobenzene 
1,2-Dibromoethane 
p-Dichlorobenzene 
o-Dichlorobenzene 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
cis-l,2-Dichloroethene 
Dichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Ethyl Chloride 
4-Ethyltoluene 
Freon 11 
Freon 113 
Freon 114 
Freon 12 
Hexachlorobutadiene 
Methyl Bromide 
Methyl Chloride 
Styrene 
1,l,2,2-Tetrachloroeth 
Tetrachloroethylene 
Toluene 
1, 2, 4-Trichlorobenze 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 

Lab 11l, SCAN Lab 1'2, S 1M! / 

0.34 

0.42 
0.34 
0.25 
0.36 

0.70 
0.44 
0.27 
0.24 

1.38 
0.21 
0.36 
0.22 
0.27 
0.19 

0.29 

0.21 

0.07 

0.48 
0.08 
0.28 

MDL, ppbv 

0.4 

0.4 
O. 
0.7 
0.5 
0.3 
0.3 
1.1 
0.3 
1.4 
0.3 
0.4 
0.3 
0.3 
0.2 

0.6 
0.4 
1.7 
0.3 
0.8 
1.0 

0.7 
0.5 
0.5 

0.4 
0.8 
0.6 
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TABLE D/VC-5. 

Monitoring 
Compound 
Identification 

Freon 12 
Dich1oromethane 
1,2 Dich1oroethane 
1,1,1 Trichloroethane 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xy1ene 
Styrene 
o-Xylene 
m -Dich1orob.enzene 
p-Dich1orobenzene 

* iF 
the sta 
differen 

TAMS 
were not 

December, 1991 

SOW No. XXX - Ambient Air 
. f"-.... 

SUMMARY OF EPA DATA ON REPLICATE P~C~ION (RP) 
FROM EPA NETWORK OPERATIONS* / ~ 

Urban Air Toxies 
Monitoring Program 

%RP 1, 

16.3 
36.2 
14.1 
12.3 
12.8 
14.7 
36.2 
20.3 
14.6 
14.7 
22.8 

11 '~bv 
.:.-1t'.:--.-l--" 

47 
47 

47 
47 

47 

47 
47 
47 
47 

0.9 
0.6 

2.0 
1.5 

3.1 

0.5 
1.5 

0.2+ 
0.5 

generate 
absolute 

from the GC column used in UATMP. For the 
for 18 of 47 replicates and 
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TABLE D/VC-6. AUDIT ACCURACY (AA) VALUE/?* 
SELECTED TO-14 COMPOUNDS 

,I 
.I 

Selected Compounds 
From TO-14 List 

Vinyl chloride 
Methyl bromide 
Freon 11 
Dichloromethane 
Chloroform 
1,2-Dichloroethane 
1, 1, I-Trichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Ethylbenzene 
o-Xylene 

* 

because they were 

December. 1991 

FY-8S 
TAMS 

AA(%) , N-30 

4.6 

6.4 
8.6 

6.8 
18.6 
10.3 
12.4 

8.8 
8.3 
6.2 

~ 
10.5 
12.4 
16.2 

e average of multiple determinations of the 
au it measurement result and its nominal value 

de otes the number of audits averaged to obtain 
tion is not available for other TO-14 compounds 
the audit materials. 
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TABLE DjVC-7. LABORATORY CONTROL SAMPLE 
PERCENT RECOVERY LIMITS 

LCS Compound 

Benzene 
Bromoform 
Carbon tetrachloride 
1,2-Dibromoethane 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Tetrachloroethylene 
1,l,2-Trichloroethane 
Trichloroethylene 
Vinyl chloride 
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TABLE D/VC-8. 
SOME VOLATILE TARGET COMPOUNDS 

GCjMS QUANTITATION 

Bromochloromethane 

Acetone 
Bromomethane 
2-Butanone 
Chloroethane 
Chloroform 
Chloromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
1,1-Dich1oroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methylene chloride 
Vinyl chloride 

l,4~Difluorobenzene 

Benzene 
Bromodichloromethane 
Carbon tetrachloride 
Dibromochloromethane 
1,2-Dich1oropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropen 
1,1, I-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 

Chlorobenzene-ds 

Ch1orobenzene 
1,2-Dibromoeth 
Ethylbenzene 
4-Methyl-2- en 
Styrene 
1,1,2,2-T tr 
Tetrachl 
Toluene 
Xylenes, m- a 
Xylene, 0-

December, 1991 

NOTE: 

one closest in r 
compound. In t 
available, ea 
assigned a s 
quantitation 

Compound 

acetate 

SOW No. XXX - Ambient Air 
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Exhaust 

Zero 
Air 

Supply 

~ 

Vacuum 
Pump 

Shutoff 
Valv. ~
vent 

Pr sur. 
Regulator 

December, 1991 

Vacuum 
Pump 

Shutoff 
V.lve 

VOA of Ambient Air in Canisters 

Figure D/VC-l 

Canister Cleaning System 

-, 
I 

Zero 
Shutoff 
Valve 

Flow 
Control 
Valve 

I Optional 
..,.14J-- Isothermal 
I Own 
I 
I 

Zero 
Ajr 

Suppiy 
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Thermocouple 
Vacuum Gauge 

Sy5tem 
Valve 

Pump 

December, 1991 

VOA of Ambient Air in Canisters 

Figure D/VC-2 ~ 

Alternate Canister Cleaning System / / 

cable 
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canister 

Mass 
Spectroscopy 

• lonTrapMS 
• Quadru~e MS 
• Other MS Types 

* Not used in 

December, 1991 

VOA of Ambient Air in Canisters 

Figure D/VC-3 

Generic Analysis Description 
Whole Air Samples from Canister 

Sample 
Conditioner 

• Pressure Adjustment 

S.mple 
ConditioMr 

• Cryofocusing 
- Se~rate Assembly 
- Head of Column 

• He Purge of Solid 
Sorbent 
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LEGEND: 

Figure D/VC-4 

Calibration Gas Generator and 
Canister Analysis Schematic Diagra 

r-----.-------------------------------------------
: ~libra1ion G.s 
, Cylinder 

HuUd Enclosur. 

To 
Auto. r."p. 

Control 

v 

GC 
Oven 

LN - liquid nitrogen 
FC - flow controller 

December, 1991 

To 
Exhaust 
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Figure D/VC-5 

Canister Certification Flowchart 

r--------~ Evacuate canister 
less than 0.05 mm 

>CRQL 

December, 1991 

H9 

Evacuated 

stored 
~1 month 

3 cycles 

1 cycle 

stored 
>1 month 
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December, 1991 

VOA of Ambient Air in Canisters 

Figure D/VC-6 

Water Hethod of Standard Preparation 
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SECTION 1 

INTRODUCTION 

I? 
1.1 Quality assurance (QA) and quality control (QC) are in parts of 
EPA's Contract Laboratory Program (CLP). The CLP QA pr gr consists of 
management review and oversight at the planning, imple entatio 
completion stages of environmental data generation ac iv'ti that 
data provided are of the quality required, The CLP C rogram' clu 
activities required as part of data generation to e e that the 
known and documented quality. 

1.2 During the planning of an environmental da a 
activities focus on defining data quality obj 
designing a QC system to measure and documen 
generated. During the implementation of th 
activities ensure that the QC system is fu ctio 'ng e 
deficiencies uncove"red by the QC system are ' enti ' 
environmental data are generated, QA activities cus 
of data obtained to determine its suitability to su 
remedial decisions. 

1. 3 The 
and 

1.4 Appropriate use 
conditions encountered 
procedures and criter'a 
contract have been v 

eria, and 

! 
/ 

data that will be 
effort, QA 

ec ively, and that the 
d corrected, After 
assessing the quality 

orcement or 

C operations 
defined above. 

causes 
error, 

cedures are used to estimate and evaluate 
the necessity for or the effect of 

accuracy, 
In addition, 
integrated progr to 
quality required to 

December, 1991 

for evaluating the analytical results 
indicators of quality such as precision, 

r quantitative and qualitative indicators. 
ew of the activities required in an 

data of known and documented 
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1.6 Necessary components of a complete QA/QC program 
criteria that demonstrate, acceptable levels of performanc , by 
QA review. External review of data and procedures is ac om 
monitoring activities of the National Program Office, R gio users, 
Sample Management Office, NEIC, and EMSL/LV. Each ext rn 
accomplishes a different purpose. These reviews are 
sections of this Exhibit.' Performance evaluation s 
QA reference for the program. A laboratory on~sit 
part of the external QA monitoring. A feedback 1 op 
the various review functions to the contract lab ra ries through direct 
communications with the Administrative Project ff·cers (APOs) and Technical 
Project Officers (TPOs). 

1.7 This Exhibit is not 
or a QA organization. It is, however, an 
requirements of the CLP. 
programs. 

1.8 To ensure that 
requirements of the 
the Agency requires 

1.8.1 Development and 
of the key elements of 
described in Section 

1.8.2 Preparation 
Procedures (SOPs) as 

1.8.3 Adherenc 
specified in the 

1.8.4 
purity 
obtained 

and 

an 

A program, and documentation 
a written QA Plan, as 

Standard Operating 
this Exhibit. 

associated QC requirements 

and documentation of the 
and accuracy of solutions 

of laboratory performance evaluation 
corrective action procedures. 

evaluations, including 

data and pertinent documentation for 

December, 1991 Page E-2 
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1.8.8 Submission, upon request, of GC/MS 
documentation for tape audits. 

1.8.9 Submission for Agency review of all 
generated during sample analyses. 

December, 1991 

• 

VOA of Ambient Air in Canisters 

tapes and a~able 

Original~o / entation 
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SECTION 2 

QUALITY ASSURANCE PLANS 

2.1 The Contractor shall establish a QA program wit 
providing sound analytical chemical measurements. 
incorporate the QC procedures, any necessary corre 
documentation required during data collection as el 
assessment measures performed by management to e su e 
production. 

2.2 As evidence of such a program, the Cont 
Quality Assurance Plan (QAP) which describe 
implemented to achieve the following: 

a written 
are 

2.2.1 Maintain data integrity, validity, a 

2.2.2 Ensure that analytical measurement systems 
acceptable state of stability a e roducibility 

in an 

2.2.3 Detect problems through da 
action procedures which keep the an 

2.2.4 Document all aspects of the 
provide data that are technically 

2.3 The QAP must present, 
objectives, and specific 

be available during On i 
the Administrative Pr je 
preparation of a QAP can 

2.4 

2.4.1 
program s 

December, 1991 

~~~~~ish corrective 
able. 

process in order to 
egally defensible. 

olicies, organization, 
ed to achieve the data 
ble, SOPs pertaining to 

pa of the QAP. The QAP must 
and upon written request by 

'nformation relevant to the 
publications(2,4) . 

Contractor's q~ality assurance 

and Objectives 

and QA responsibilities; and 
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• 

December, 1991 

VOA of Ambient Air in Canisters 

Reporting relationships. /~ 

Personnel; / 

Staff resumes; // ( 

Education and experien~ 7'qU~~rtinent 
to this Contract; andv ~~~ 

Training progress. ;' 

Facilities and Equipment; 

Maintenance 

Document Control; 

Laboratory notebook 

~rnatives; 
,I 

and 

procedures; 

preparation, and review 

review, 

ysis procedures; and 

preparation procedures. 

procedures; 

reduction procedures; 
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December, 1991 

Quality 

VOA of Ambient Air in Canisters 
,..... 

Data review procedures; II 
Data reporting and author7'at' n procedures; and 

Data management Panrdoced~Sjl" 
Control Program; V 
Solvent, reagent, d sorbent 

Reference materi 

Corrective a 
procedures, 

Quality Assurance Program 
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SECTION 3 

STANDARD OPERATING PROCEDURES / 

3.1 In order to obtain reliable results, adherence t 
methodology is imperative. In any operation that is pe 
basis, reproducibility is best accomplished through h 
Operating Procedures (SOPs). As defined by the E 
document that provides directions for the step-b 
operation, analysis, or action which is commonl 
performing certain routine or repetitive tasks 

3.2 SOPs prepared by the Contractor must b 
comprehensive, up-to-date, and sufficientl det 
results by qualified analysts. All SOPs, as rese 
reflect activities as they are currently perfo 
addition, all SOPs must: 

3.2.1 Be consistent with curre t EPA regulations, 
eLP contract's requirements; 

3.2.2 Be consistent with inst 
manuals; 

3.2.3 

must 
In 

s, and the 

for 

of 

- 'te evaluations, laboratory 
'cation of the SOPs; 

3.2.6 

3.2. 

3.2.9 

December, 1991 

tion that is sufficiently 
s required by the protocol; 

and feedback mechanism used when 
requirements; 

and updated as necessary when contract, 
ural modifications are made; 

eference in usability or evidentiary 

work stations as appropriate; and 

Page E-7 



Exhibit E VOA of Ambient Air in Canisters 

3.2.10 Be subject to a document control 
of outdated or inappropriate SOPs. 

3.3 SOP SPECIFICATIONS AND FORMAT 

3.3.1 

3.3.2 The format for SOPs may vary dep ding 
for which they are prepared. However, at a 
sections must be included. 

3.3.2.1 Title page. 

3.3.2.2 Scope and appl 

3.3.2.3 Definitions. 

3.3.2.4 Procedures. 

3.3.2.5 

3.3.2.6 
secondary r 

3.3.2.7 

p ecludes the use 

and litigation. 
entation to meet 
y EPA sa the 

. eluding procedures for 
nerated. 

example forms. 

precautions. 

3 . 4 REQUIRED 

ens 

December, 1991 

d velop and use adequate written SOPs to 
un bility. Evidentiary SOPs shall include 

f llowing processes as they are performed by 
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3.4.1.1 

December, 1991 

VOA of Ambient Air in Canisters 

Sample receipt and logging A?: 
3.4.1.1.1 The Contractor shall have wr" ten SOPs for 
rece1v1ng and logging in the sample~" I e procedures 
shall include, documentation of t fo owing 
information: 

• 

Presence or absence 0 

forms; 

Presence or 
stickers; 

Presence or 
SAS packing 

Prese ce or a s f 

Sample a~s. 
condition~ ~~ ping container; 

ent or nonagreement of 
" g documents and sample 

terms used to describe 
upon receipt. . 

shall have a designated sample 
and have 

e Contractor shall have written SOPs for 
identification of EPA samples throughout the 
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3.4.1.2.2 If the Contractor assigns 
identifiers, written SOPs shall incl 
the method used to assign the uniqu 
identifier and cross-reference to 

3.4.1.2.3 If the Contractor use 
addition to sample 
SOPs shall include 

in 

3.4.1.3 Sample security 

The Contractor n SOPs for 
fter log-in and 

e storage and 
ifically include 
EPA samples in the 

laboratory, and steps taken 0 pre nt sample 
contamination. The SOPs shall . clu list of 
authorized personnel who have acce 
areas. 

3.4.1.4 Internal 

3.4.1.5 

for the 

for tracking the 
The tracking SOP 

cription of the documentation used to 
cord le receipt, sample storage, sample 

sample preparations, and sample 

escription of the documentation used to 
rd instrument calibration and other QA/QC 

and 

the document formats and 
bora tory documentation used in the sample 

eceipt, sample storage, sample transfer, and 
sample analyses. 
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3.4.1.6 Laboratory document and information con 

3.4.2 Analytical SOPs 

The Contractor shall develop and use adeque te 
ensure that all data generated for the CLP are of kn 
acceptable quality. Analytical SOPs shall incl 
for the following processes as they are perfor 

3.4.2.1 The Contractor 
sample contamination, during sample 
glassware, storage, and analysis. 

3.4.2.2 The Contractor 
standards used in sample 

3.4.3 Quality Management SOPs 

3.4.3.1 The Contractor 
managerial review of laboratory operation a 
preparation, laboratory review/laboratory 
system. The procedures shall ut not be I 
documenting the followi 

3.4.3.1.1 

traceability of 

data review; 

3.4.3.1.2 precision and accuracy. 

December, 1991 

for identifying 

sure hat hardcopy deliverables 
the requirements in Exhibit 

type of internal audits (e.g., 
checks, perceived trouble areas). 

stration of problem identification, 
, and resumption of analytical processing. 
from internal audit (i.e., QA feedback). 

oc entation of audit reports, (internal and 
es onse, corrective action, etc. 
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3.5 

VOA of Ambient Air in Canisters 

3.4.3.2 The Contractor shall have written SOP organization 
and assembly of all documents relating to eac E ~ Case, including 
technical and managerial review. Documents ha 1 be filed on a 
Case-specific basis. The procedures must that all 
documents including logbook pages, sample r 
chromatographic charts, computer printou s, 
correspondence, and any other written d c 
to the Case are compiled in one locat' or submissio 
The system must include a document n be ing and inventory 
procedure. For more information co ing document control 
case file preparation, see Section this Exhibit. 

3.4.3.3 

procedures shall include but 
following information: 

3.4.3.3.1 Procedures 
entry errors. 

3.4.3.3.2 Proce 
deliverables and 

3.4.3.3.3 

archival 
failures. 

The 
the 

and 

and response time. 

system operation, 

training procedures. 

SOPs for laboratory 

work under this contract may receive EPA­
tion from the Agency. Confidential 

eparately from other documentation developed 
T a omplish this, the following procedures for 
nt" 1 information have been established. 
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3.5.2 All confidential documents shall be under 
designated Document Control Officer (DCO). 

3.5.3 Any samples or information received with a r qu 
confidentiality shall be handled as "confidential. 
file shall be maintained to store this informati 
segregated from other nonconfidential informati 
confidential samples shall be treated as confi en 
confidential information, the DCO logs these 
Confidential Inventory Log. The information is 
authorized personnel but only after it has 
by the DCO. The documents shall be retur 
conclusion of each working day. Confide 
reproduced except upon approval by the 
will enter all copies into the documen 
this information may not be disposed f 
Contracting Officer. The DCO shall rem 
any confidential information 
record of the disposition in 

3.6. SOPS DELIVERY REQUIREMENTS 

SOPs 

December, 1991 

locked 

The DCa 

page of 
keep a 
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SECTION 4 

CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a f ci it 
environment. An essential part of hazardous waste . 
that the evidence gathered be controlled. To acco 
sample identification, chain-of-custody, sample r ce 
procedures have been established. 

4.1 SAMPLE IDENTIFICATION 

4.1.1 To ensure traceability of sampl 
Contractor, the Contractor shall have a 
identification of samples throughout th 

4.1.2 Each sample and sample preparation cont er 
the EPA number or a unique laboratory identifier. 
identifier is used, it shall be oss-referenced to 

4.2 CHAIN-OF-CUSTODY PROCEDURES 

EPA 

maintained 
applies: 

4.2.1 It 

4.2.2 

of the 
maintaining 

g 

11 be labeled with 
·que laboratory 

EP number. 

of 

possession, or 

4.2.3 locked it up, or 

4.2.4 

4.3 

4.3. 

4.3.3 The con 
be inspected upon 

December, 1991 

area (secure areas shall be 
only) . 

a sample custodian responsible for 

receive samples 

o shipping containers and sample bottles shall 
eipt by the sample custodian or his/her representative. 
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4.3.4 The condition of the custody seals (intact/not 
inspected upon receipt by the sample custodian or his 

4.3.5 The sample custodian or hisfher representat' e 
presence or absence of the following documents ac mpa 
shipment. 

4.3.5.1 Airbills or airbill stickers. 

4.3.5.2 Custody seals. 

4.3.5.3 EPA custody rcords. 

4.3.5.4 EPA traffic reports 

4.3.5.5 Sample tags. 

4.3.6 The sample custodian or hisfher rep 
all forms (e.g., custody records, traffic 
airbills) accompanying the samples at the 

4.3.7 

representative. 

check for the 
the sample 

and date 
and 

problems such as absent docume ts,~ ~~~ ~n~~'on, broken 
custody seals, and unsatisfacto 
bottle). 

4.3.8 The Contractor 
problems on Telephone 

4.3.9 The following 
AADC-l by the sampl c 
received and inspe te . 

4.3.9.1 

leaking sample 

ded on appropriate Form 
sentative as samples are 

of custody seals on 

present. 

of airbills or airbill stickers. 

bill sticker numbers. 

custody records. 
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4.3.9.8 Presence or absence of 
lists. 

4.3.9.9 Presence or absence of sample tags 

4.3.9.10 Sample tag identification 
the EPA sample numbers. 

4.3.9.11 Verification of agreement 0 

information recorded on shipping doc 

4.3.9.12 Problems or 

4.4 SAMPLE TRACKING PROCEDURES 

The Contractor shall maintain records 
handling from receipt to final analysis. The 
documentation of the movement of samples 
designated laboratory storage areas. 

December, 1991 

or SAS packing 
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SECTION 5 

DOCUMENT CONTROL 

The goal of the laboratory document control prog 
documents for a specified Sample Delivery Group (SOG 
when the project is completed. Accountable documen s ed by c trac 
laboratories shall include but not be limited to oks, chain-o usto~ 
records, sample work sheets, bench sheets, and 0 er documents relatin :~~e 
sample or sample analyses. The following docum t ontrol procedures hav 
been established to assure that all laboratory ec rds are assembled and 
stored for delivery to the EPA or are availab e from the EPA 
prior to the delivery schedule. 

5.1 PREPRINTED LABORATORY FORMS AND LOGBO KS 

5.1.1 All documents produced by the Contra or w . h are directly 
related to the preparation and analysis of EPA shall become the 
property of the EPA and shall be placed Ie delivery 
group file (CSF). Allobservat· and the 
laboratory but not on preprin d labora orms shall entered into 
permanent laboratory logbooks. 1 data from are compiled, 
all original laboratory forms a al ted logbook 
entries shall be included in the 

5.1.2 

5.1.3 Pre-printed 
laboratory and be t 
responsible for p rf 
performed. 

5.1.4 

5.1. 

December, 1991 

recorded on all 
the preparation and 

signed by the 
an activity is 

c ronological order. Entries in 
run logs and extraction logs, 

logbooks shall be sequentially 

s all be maintained so as to enable a 
quence of individual instruments. Because 
copies of the instrument run logs to the EPA, 
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the laboratory may exercise the option of or EPA 
sample identification numbers in the logs 
government agency or commercial client 
confidentiality of commercial clients. 

5.1.8 Corrections to supporting documents and 
drawing a single line through the error and en 
information. Corrections and additions to su 
data shall be dated and initialed. No info at 

by 

or rendered unreadable. All notations b 
ortions of documents shall be 

5.2 CONSISTENCY OF DOCUMENTATION 

5.3 

5.2.1 The Contractor shall assign a 
for the organization and assembly of 

5.2.2 All copies of laboratory 

5.2.3 

shall be placed in the other 
following information on the 

legible. 

to more than 
The copy(s) 

record the 

ORIGINAL IS FILED IN CSF ___ -----~-

The Contractor shall 

5.2.4 
shall 
records, lab ben 
relevant data t 
sample delivery 

5.3.1 

n to the copy(ies). 

control officer 
tags, custody 
and other 

sample or 

ccountability of the completed 
a shall be inventoried and assigned a 
in Exhibit B, Section 2. 

number (For example: 75-2-0240). 

cuments rele ant to each sample delivery group, including 
s, mass spectra, chromatograms, screening 

rds, re-analysis records, records of failed 
ody records, library research results, etc., 
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5.3.3 The Document Control Officer (DCO) 
ensuring that all documents generated are placed in t e 
and are delivered to the EPA. The DCO shall place 
plastic bags in the file. Figure E-l is an exampl 
inventory. 

Figure E-1 

Example 

DOCUMENT 

in 

Document Control #* Document T Pages 

232-2-0001 
232-2-0002 
232-2-0003 
232-2-0004 
232-2-0005 
232-2-0006 
232-2-0007 
232-2-0008 
etc. 

*This number is 

5.4 

5.5 

The 
location. 

5.5.1 
the rec' ie 
placed 
seal. 
and 

5.5. 

December, 1991 

Case File Document Inve 
Chain-of-Custody Records 
Shipping Manifests 
Sample Tags 
SMO Organ' s Traf 1~~~~ 
Analysis ta ~TnM;~ 
Analysts' 0 
GC/MS and GC 
etc. etc. 

in a secure 

ent shipment of deliverables packages to 
ments uire custody seals on the containers 

be opened without damaging or breaking the 
ocument what was sent, to whom, the date, 

ed 

rge the CSF deliverable to the appropriate 
report submission. 
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5.5.3 A copy of the transmittal letter for 
NEIC and the SMO. 

I":'; 
the CSF I'll e sent to the 

5.5.4 The Document Control form is used to docume t t 
inspection of shipping containers and samples. 
submit one (1) original FORM AADC-l for each sh' 

5.5.5 The Contractor shall sign and date the (if pre t), 
examine the shipping containers, record the re ence or absence 0 / custody seals and their conditions. 

5.5.6 The Contractor shall note .any pro 
the instructions explained in Exhibit 

5.5.7 The Contractor shall submit a 
each SDG package. 

December, 1991 

and follow 

Form with 

Page E-20 



Exhibit E VOA of Ambient Air in Canisters 

SECTION 6 Il 
ANALYTICAL STANDARDS REQUIREMENTS 

/ 
The U.S. Environmental Protection Agency will not su ly 

reference standards either for direct analytical me as re en or 
purpose of traceability. All contract laboratories il be req 'red 
prepare from neat materials, from cylinders of com s ed gases tr 
NIST Standard Reference Materials or NIST/EPA app ov certified refer 
material, or purchase from private chemical supp y 
necessary to successfully and accurately perfo 
protocol. 

6.1 PREPARATION OF CHEMICAL STANDARDS FROM 

6.1.1 A laboratory may prepare their c 
materials. Commercial sources for neat 
analytes listed on the TCL are given in Appen 
Assurance Materials Bank: Analytical Reference Sta 
Edition, January 1988. Laborat 'es should obtain 
possible when purchasing neat emica 
less than 98% purity must be d cum~~L 
not be obtained. 

to 

6.1.2 ~eat chemical 

chemicals is essential 

frigerated when not being 
Proper storage of neat 

them from decomposition. 

6.1. 3 

December, 1991 

fit. of pure cOllJPound Eq. E-1 
(percent purity) 

100 

neat 

that required to prepare a specific 
specified concentration. 
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6.1.4 Mis-identification of compounds occasionally 
possible that a mislabeled compound may be received 
supply house. It is the contract laboratory's resp ns' ility to have 
analytical documentation confirming that all compo nds sed in the 
preparation of solution standards are correctly . en ifie . 
Identification confirmation, when performed, sh ld use C/M' on 
at least two different analytical columns, or h approp 
techniques. 

6.1.5 Calculate the weight of material to 
volume taking into account the purity of e 
concentration. A second person must ver' y 
calculations. Check balances for accur cy 
weights. All weighing should be perfo 
the nearest 0.1 mg and verified by a econ 
dissolve the solute should be compatible 
standard is to be used; the solute should 0 
nonreactive with the solvent. (For standards 1 

is humid zero air.) In the case of 
components must not react with 

6.1.6 The primary standard is 
prepared from neat standards. 
back to the primary standard. 

C~~~l humid zero air 
traceable 

6.1.7 eighing and dilutions. All 
an rd and the calculations for 

6.2 PREPARATION OF 

6.2.1 

December, 1991 

e r corded and verified by a 
e refrigerated when not in 

abeled as to the identity 
te prepared, solvent, and 

D, the Contractor may prepare gaseous 
. utio system from compressed gases traceable to 

rds 1ST) Standard Reference Material 
ied Reference Material (CRM). The 

in one linder or separate cylinders. Other 
r preparation are described in Exhibit D. For 
qui alence must be established by the 
ud t procedure. In either method, the 

e' 'fy that the standards are certified. 
analysis must be retained by the 

request. 
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6.3 PURCHASE OF CHEMICAL STANDARDS IN SOLUTION 

6.3.1 Solutions of analytical reference standards c n 
Contractors provided they meet the following criter 

6.3.1.1 Contract laboratories must maint 
documentation to verify the integrity of 
they purchase: 

Mass spectral 
material; 

Purity confirmation 

that the 

section. 

6.3.1.2 The Contractor 

the concentra 
the Student' 
10 percent f 

6.3.1.3 

December, 1991 

standard are 
e etical concentrations. 
in part 6.3.1.3 which 
pplier must then demonstrate 

tar et tandard lies midway between 
·gh tandards. This is done by 

is certified to be within 

u ed, the supplier must 
been achieved. 

concentration must be prepared 
eat materials. An aliquot of the first 

d to the intended concentration (the 
On aliquot is taken from the second 

iluted a concentration ten percent greater 
standard. This is called the "high 
urther aliquot is taken from the second 
ted to a concentration 10 percent less that 

This is called the "low standard"; 

a alyses of each standard (a total of 18 
be performed in the following sequence: low 
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standard, target, high standard, low sta ~~, target 
standard, high standard; and ~ 

The mean and variance of the six 
must be calculated. 

ts ~olution 

-~ 
y. + y. + Y. + y Vax iance = lZ 2~ 32 '2 - (6 x Mean) 2 Eq. E - 3 

The values Y1 • Y2 , Y3 , .•• 

analyses of each standar . 
and high standards are des 
respectively. The variances 
standards are designated V1 , V2 • 

Additionally, a pooled variance, 

six 
the low, target, 
and M3 , 

target, and high 
spectively. 

cal lated. 

Eq. E-4 

Eq. E-5 

exceeds 2.13 then the ~upp1ier has 
twenty percent difference between 
ds. In such a case, the standards 

be calculated: 

Page E-24 



Exhibit E VOA of Ambient Air in Canisters 

1M2 - ( Ml ) -
TEST STATISTIC = ___ .=.1..:.,.. 8~ __ --=:..:..:_/ 

V 0.5 ( :> 
If the test statistic 
to demonstrate that the target st 
midway between the high and low 
the standards are not acceptab 

The 95 percent confidence in e~ Is 
each standard must be calcu at 

Eq. E-6 

Eq. E-7 

INTERNAL FOR TARGET STANDARD = Mz± (2 • Eq. E-8 

Eq. E-9 

contract. 

6.4 REQUESTING 

6.5 PREPARATION OF CHEHICAL STANDARDS 

use 

spectra, tc, 
chemical su 
subject to 
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standards preparation may be required to be sent 
of contract compliance. In those cases where the do 
supportive of the analytical results of data packag s 
documentation is to be kept on file by the laborat rie 
one year. 
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SECTION 7 

METHOD SPECIFIC QA/QC REQUIREMENTS 

7.1 This section outlines the minimum QC operations 
analytical requirements associated with the determin tia 
organic target compounds listed in Exhibit C, using th 
D for samples of ambient air in canisters. This s 
comprehensive QC document, but rather as a guide 
that must be considered for volatile analyses u 
minimum, the laboratory is expected to address he e 
the QAP discussed in Section 2 and SOPs discu se 

7.2 The specific QC operations 
analysis include the following: 

Canister Cleaning and 

GC/MS Mass Calibration and Ion Abundance 

GC/MS Initial and 

Blank Analysis; 

Laboratory Control 

Sample Analysis; 

in preparing 

organics 

n Times; and 

7.3 

verify 

December, 1991 

Its documenting initial certification are 
nister Certification. 

boratory must clean each canister according 
t e criteria described in Exhibit D, Section 

s ored more than one month before use must be 
of the standard three-cycle cleaning 
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procedure; however, no subsequent 
is required before use. 

cleanliness 

7.3.4 
humid zero air 
cleanup system 
0, Section 3. 

7.3.5 Only canisters 
procedures and criteria described in Exhibi 
by the laboratory for sampling and analysi 

7.4 GCfMS Mass Calibration 

7.4.1 Before analysis of samples, bl ks, 
must demonstrate that a given GC/MS syst mee 
performance check standard specified in Exh ·t 0, 
purpose of this instrument performance check is 0 en 
calibration, mass resolution, and mass transmissio . 
accomplished through the analys· f bromofluorobenzen 

mass 

7.4.2 BFB analysis 
described in detail 

7.4.3 The key 
respective ion 

7.4.4 The 
Instrument 

7.5 GCjHS 

7.5.1 

initially 
linearity of 

7.5.2 

December, 1991 

stem) is 

of BFB and their 

Form IV-AAVC, GC/MS 

1 ·tia1 standards for volatile target 
ds are 2, 5, 10,'io, and 50 ppbv, 

analyzed according to the procedures and 
it D, Section 5.8. 

actors (RRFs) are determined according to 
sing the assignment of internal standards 

Exhibit 0, Table DjVC-B. 
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7.5.5 The calibration of the GCjMS is evaluated 
magnitude and stability of the relative response fact 
target compound. The minimum RRF of each compound i 
calibration and the percent relative standard devia 
five points must meet the criteria given in Exhibi 

across all 
5.8. 

7.5.6 The documentation includes reporting 
data system printout for the analysis of each 
and the mass spectrum of each target compound 

7.6 GC/MS Continuing Calibration for Target Co 

7.6.1 Once the GC/MS system has been 
verified each 12-hour time period for 

7.6.2 The standard is 
the frequency given in 
report results. 

7.6.3 The continuing calibration 
basis of the magnitude of the r 
difference between the averaie 
calibration and the RRF of tha coapOUftQ~~ 
standard. The minimum RRF of ea 
and the percent 
Section 5.9. 

7.7 Internal Standard 

7.7.1 The response 
standards, samples, 
analytical results 
compounds by thes 
added immediatel 

7.7.2 

sample 

7.7.3 

a GC/MS 

sta~ 

~/ 
must be 

and at 
to 

the percent 
t e initial 
g calibr·ation 

~AO __ ~on nuing calibration 
ia given in Exhibit D, 

dards in all calibration 
provision of reliable 

termination of volatile 
use of internal standards 

standards are given in 
standard in the aliquot of 

(SICP) of 

e ch internal standard from the SICP and the 
al standard are evaluated for stability, 

December, 1991 

in Exhibit D. The area of the internal 
ary by more than a factor ±40 percent from 

standard in the associated continuing 
ke ise, the retention time of an internal 

'thin ± .33 minutes (20 seconds) of its retention time 
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in the continuing calibration standard. Internal 
retention times are reported on Form VII-AAVC. 

7.8 Sample Analysis 

7.8.1 The GC/MS must be set up per 
BFB instrument performance and mass 

7.8.2 The internal standard 
Exhibit D, Section 5.12. 

7.B.3 Guidelines for qualitative 
in Exhibit D and outlined below: 

7.8.3.1 All ions present in 
relative intensity greater tha 
the spectrum equals 100 percent) 
spectrum. 

7.8.3.2 The 

.7.8.3.3 Ions 

7.8.4 Guideline 
Exhibit Dare 0 tli 

ecified in 
of 50 percent 

~p-~abundance must 

comparison. 
positive. All compounds 

be reported with their 
L report the actual value 

ification as presented in 

in the reference 
the most abundant ion) 

inten 'ties of the major ions should agree 
(Example: For an ion with an abundance of 

rd spectra, the corresponding sample ion 
en 30 and 70 percent.) 

in reference spectrum should be 
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7.8.4.4 Ions present in the sample spectrum b t 

reference spectrum should be reviewed for pos ib 
contamination of presence of coeluting nd . 

7.8.4.5 Ions present in the reference 
sample spectrum should be reviewed for p ss 
the sample spectrum because of backgrou 
coe1uting compounds. Data system 1ibr 
sometimes create these discrepancies. 

7.S.5 Results are reported on Form I-AAV . 
Form VllI-AAVC, a GC/MS data system prin ou 
volatile calibration standard, and the 
compound. 

7.9 Laboratory Method Blank Analysis 

the 

nister spiked 7.9.1 A laboratory method blank (LMB) is a 
with humid zero air (air with no detectable 
interest), from which an aliquo carried 
procedure. The air aliquot vo ume must ue-aaua 

an nalyte of 

associated with the blank. Th pu 
levels of contamination associat d 

en ire analytical 
s le aliquot 
etermine the 
nd analysis of 

samples. 

7.9.2 An 1MB must be analyzed 
as required in Exhibit D. 

7.9.3 For the purpo 
result in no target 
D, Table DIVC-l. 

7.9.4 

ceptable LMB analysis must 
L as specified in Exhibit 

The 

st be assigned to each LMB, as described in 
EPA sample number is listed on Form 111-
sults of the blank analysis are reported on 
EPA sample number. 
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7.10 Performance Evaluation (PE) Samples 

7.10.1 Performance evaluation (PE) samples 
Agency in monitoring Contractor and method 
will not be informed as to which compounds 
samples or the concentrations. 

are inten ~ assist the performa~:~;t~e laboratory 

7.10.2 The laboratory shall analyze, and repor 
of the PE sample once per sample delivery gro 

7.10.3 The laboratory will receive PE sampl s 
the Agency. The samples will come with i t 
extraction procedure required for the PE 

7.10.4 The laboratory must meet the fo 
acceptance criteria: 

7.10.4.1 The PE sample must be anal 
the BFB tuning, initial calibration, 
technical acceptance criteria at the 
Exhibit D. 

7.10.4.2 The PE sample 
Exhibit D. 

7.10.4.3 The 

December, 1991 

in the PE 

e technical 

.~e~~cording .to 

and analyzed with a blank 
criteria. 

the target compounds in 
recision and accuracy, as 
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SECTION 8 

REGIONAL DATA REVIEW 

8.1 Contract laboratory data are generated to meet 
Regions. In order to verify the usability of data 
each Region reviews data from the perspective of e 
functional aspects of data quality. General guid 
been developed jointly by the Region and the Nat 0 

Region uses these guidelines as the basis for ta 
Regions may augment the basic guideline revie 
based on Region-specific or site-specific co 
the sites under investigation, vary based 0 

investigation and the Regional response ap 
circumstances. 

8.2 Regional data reviews 
are part of 
done at the 
contractual 

correct 

December, 1991 

under 

a specific site 
the review 
fy 
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SECTION 9 

LABORATORY EVALUATION SAMPLES 

9.1 Although intralaboratory QC may 
performance that can be tracked over 
program is an essential feature of a QA program. 
Contractor and method performance, Contractors pa 
comparison studies conducted by the EPA. Result 
laboratory evaluation samples will be used by t e 
Contractor's continuing ability to produce acc pt 
results are also used to assess the precisio 
methods for specific analytes. 

9.2 Sample sets may be provided to particl 
on an SDG-by-SDG basis as a recognizable QC s e 

The 
the analytical 

recognizable QC sample of unknown composition; or 
material. The laboratory evaluation samples may be 
Regional client or the National Program Office, and 
action. 

9.3 
package 

9.4 At 

ported values using 
n any given laboratory 

dl ficulties with a 
ounds spiked into the 

as 

ct. Contractors are required 

9.5. 
def 
APO, 
EPA. 

December, 1991 

tentatively identify a 
action that are present above 

. en ification of these compounds based on 
procedures is evaluated and 

samples will 

a score of 90 percent or above. 

, the Contractor shall describe the 
tive action(s) taken in a letter to the 
14 days of receipt of notification from 
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9.5.3 For a score less than 75, the 
APO or TPO concerning the remedy for its unacceptabl 
Contractor may expect, but EPA is not limited to, 
reduction of the number of samples sent under the 
sample shipment to the Contractor, a site visit, a 
analysis of remedial PE samples, and/or a contr ct 
Cure Notice. 

NOTE: A Contractor's 
action has been taken 
contract requirements 
delivery. 
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SECTION 10 

GC/KS TAPE AUDITS 

10.1 Periodically, EPA requests from Contractors the 
corresponding to a specific Case in order to accompli 
Generally, tape submissions and audits are requeste fo 
reasons: 

10.2 

Program overview; 

Indication of data 
. data reviews; 

Support £or on-site audits; an 

Specific Regional requests. 

10.4 Upon request 0 

required tapes and a1 
within seven (7) days 

December, 1991 

, SMO, or Regional 

to evaluate 

for 
ial calibrations, 
ase requested. The 
are discussed in Exhibit 

the 
EPA 
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SECTION 11 

ON-SITE LABORATORY EVALUATIONS 

11.1 At a freouency dictated by a contract laborato 
A~i.listrative Project Officer, Technical Project 0 
representative will conduct an on-site laboratory 
laboratory evaluations are carried out to monitor Contractor's 
meet selected terms and conditions spe~ified in he contract. The evalua . 
process incorporates two separate categories: a ity Assurance Evaluation 
and an Evidentiary Audit. 

11.2 QUALITY ASSURANCE ON-SITE EVALUATION 

11.2.1 Quality assurance evaluators in 
to verify the adequacy and maintenance of ~ 
of personnel meeting experience or education r irem 
acceptable performance of analytical and QC proce es. 
should expect that items to be 'tored will include 
to the following items: 

December, 1991 

Quantity, age, 
performance of 

maintenance and 

nd utilization of SOPs; 

nd personnel training 

storage facilities; 

and review, 

r's sample analysis/data package 
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11.3 EVIDENTIARY AUDIT ~ 

11.3.1 Evidence auditors conduct an on-site laborat~ y aluation to 
determine if laboratory policies and procedures are/in place to satisfy 
evidence handling requirements as stated. The ev;denc~it is 
comprised of the following three activities. ~ 

11.3.1.1 Procedural Audit ~~ 

The procedural audit consists 0 r view and examinat 0 

actual standard operating procedure an accompanying 
documentation for the following la or ory ,O/)p~ions: 

Sample receiving; I ~ 
Sample storage; 

• Sample identification; 

• Sample security; 

• Sample tracki 
and 

• Analytical 

11.3.1.2 Written 

the 
for 

December, 1991 

The and examination of 

Evidence Audit 

evidence audit consists of 
analytical project file 
eview the files to determine: 

document inventory; 

the file; 

document numbering system; 

of sample activity; 
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''''Z: 
• Identification of :tivity recorded ~th documents; and 

• Error correction methods. ~ ( 

11.4 DISCUSSION OF THE ON-SITE TEAK'S FINDINGS 

The QA and evidentiary auditors discuss 
Administrative Project Officer/Technical Proj 
debriefing the Contractor. During the debri fi 
their findings and recommendations 
the Contractor personnel. 

11.5 CORRECTIVE ACTION REPORTS FOR FOLLOV­
EVIDENTIARY AUDIT REPORTS 

11.5.1 Following an on-site evaluation, 
which discuss deficiencies found during the -sit 
forwarded to the Contractor. The Contractor m 

the Contractor. 

11.5.2 

December, 1991 

of 

sanction, such as 
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SECTION 12 

12.1 

n 

Laboratory Control Sample; 

Blanks; 

GC/MS Instrument Perfo 

Initial and Continuing l~ta . 
. Other QC and Method parame~~ I 

12.2 Program-wide statistical results 
to observe the relative per of 
against its peers. The r 
laboratories. The resul s 
overall evaluation of a Co 
determine if correctiv 
indicated in order to 

12.3 Contractor per 
techniques to detect 
levels of QC, and 
which may not be 

12.4 
information 
analytical 
vast empi 
analyzed 
performan 
performance 
expected of 

December, 1991 

ctor using a given protocol 
entify trends within 
nalyses are included in 

nd are reviewed to 
is 

using these trend· analysis 
output from required or desired 
of Contractor Q~/QC problems 
an individual case. 

the 

The 

and 
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of environmental samples ° This, in turn, assists the Agen 
objectives of obtaining data of known and documented qual O 

December, 1991 

'-... ... / 
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SECTION 13 

DATA MANAGEMENT 

13.1 Data management procedures are defined as procedu es 
acquisition or entry, update, correction, deletion, 
computer readable data and files. These procedures 
and contain a clear definition for all databases an 
resubmit deliverables. Key areas of concern inclu 
(including personnel and security), documentation op 
quality control. 

13.2 Data manually entered from hard-copy mus 
error rates estimated. Systems should preve 
out-of-range data and alert data entry pers ne 
entry error rates must be estimated and re orde 
reentering a statistical sample of the data 
discrepancy rates by data element. 

13.3 The record of changes in the form of corrections 
originally generated, submitted, andt resubmitted must 
allow traceability of updates. Doc entat~o include 

Justification or rationale or the cae; 

the 

the 

data 

each change: ~ 

Initials of the person making he h ge or changes. Data changes 
" must be" 'implemented and reviewe by or group independent 

of the source ge deli era 

13.4 Li 

utilization 

December, 1991 

to the schedule of 

may be requested by laboratory 

s must be applied to computer software 
to be used to generate and edit contract 

e thoroughly tested and documented prior to 
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A software test and acceptance plan including 
test results and acceptance criteria 
and available in written form. 

• System changes must not be made directly 
generating deliverables. Changes must 
development system and tested prior to . 

Each version of the production 
identification number, date of 
operation and archived. 

System and 
maintained 
manual and 

13.5 Individual(s) responsible for the followin 
identified: 

• System operation and 
training; 

• Database integrity, 
quality control; and 

Data and system security, 

December, 1991 

a user's 

be 

and 
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SECTION 1 

SAMPLE CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a 
environment. An essential part of hazardous waste i 
that the evidence gathered be controlled. To accom is 
sample identification, chain-of-custody, sample re e' 
procedures have been established. 

1.1 SAMPLE IDENTIFICATION 

1.1.1 To assure traceability of sample of the 
Contractor., the Contractor shall have a sp 
identification of samples throughout tela 

1.1.2 Each sample and sample preparation c taine 
with the EPA sample number or a unique laborato iden ·fier. 
unique laboratory identifier is used, it shall be c the 
EPA sample number. 

1.2 CHAIN-OF-CUSTODY PROCEDURES 

1.3 

1.2.1 

maintained 

1.2.2 A sample is 

1.2.2.1 It 

1.2.2.2 

1.2.2.3 

1.2.2.4 
accessible 

1.3. 

It 

December, 1991 

d, the custody of 

g applies: 

possession. 

locked it up. 

(secure areas shall be 

esignate a sample custodian responsible for 

de ignate a representative to receive 
ample custodian is not available. The 

and sample bottles shall be 
custodian or his/her representative. 
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1.3.3 The condition of the custody seals (intact/n~t~act) shall be 
inspected upon receipt by the sample custodian or hi~le/,representative. 

1.3.4 The sample custodian or his/her representat' e hall check for 
the presence or absence of the following documents acc 
sample shipment: 

1.3.4.1 Airbi1ls or airbill stickers. 

1.3.4.2 Custody seals. 

l.3.4.3 EPA custody records. 

1.3.4.4 EPA traffic reports or 

1.3.4.5 Sample tags. 

1.3.5 The sample custodian or his/her rep enta 've shall sign and 
date all forms (e.g., custody records, traffic r packing lists, 
and airbills) accompanying the samples at the e receipt. 

1.3.6 The Contractor shall c 
problems such as absent docume 
custody seals, and unsatisfacto 
bottle) . 

1.3.7 

1. 3.8 
AADC-l 

The 

1.3.8.1 

1.3.8.2 
shipping 

1.3.8.3 

discre ancies and 
n"' ......... ·J1n, broken 
e .. , leaking sample 

ded on appropriate Form 
entative as samples are 

custody seals on 

e of airbills or airbill stickers. 

sticker numbers. 

custody records. 
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1.3.8.8 Presence or absence of EPA 

lists. 

1.3.8.9 Presence or absence of sample tags. 

1.3.8.10 Sample tag identification numbers 
sample numbers. 

1.3.8.11 Verification of agreement or no -a 
recorded on shipping documents and sampl 

1. 3.8.12 Problems or discrepancies. 

1.4 SAMPLE TRACKING PROCEDURES 

The Contractor shall maintain records doc 
handling from receipt to final analysis. 
documentation of the movement of samples 
designated laboratory storage areas. 

December, 1991 

packing 

information 
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SECTION 2 

DOCUMENT CONTROL PROCEDURES 

The goal of the laboratory document 
all documents for a specified SDG will be 
completed. Accountable documents used by contract 1 
but not be limited to logbooks, chain-of-custody re 
bench sheets, and other documents relating to the 
The following document control procedures have b 
all laboratory records are assembled and stored 
available upon request from the EPA prior to 

2.1 PREPRINTED LABORATORY FORMS AND LOGBOO 

2.1.1 All documents produced by the ontr 
related to the preparation and analysis 
property of the EPA and shall be placed in com 

Ii 

group file (CSF). All observations and results ecor 
laboratory but not on preprinted laboratory forms 
permanent laboratory logbooks. all data from a a 
all original laboratory forms 1 SDG-relat 
entries shall be included in t 

2.1.2 

assure that 

on all 

2.1.3 

responsible 
performed. 

tain the name of the 
ed by the person 

ime an activity is 

2.1.4 
person responsi 
performed. 

2.1.5 Logbook 
logbooks. rA~ftp~y 

shall 

2.1. 

in chronological order. Entries in 
rument run logs and extraction logs, 

logbooks shall be sequentially 

t 
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sample identification numbers in the logs for sample 
government agency or commercial client 
confidentiality of commercial clients. 

2.1.8 Corrections to supporting documents and r 
drawing a single line through the error and ente in orre 
information. Corrections and additions to supp' rt'ng docum 
data shall be dated and initialed. No inform shall be 
or rendered unreadable. ~A~l~l~n~o~t~a~t~i~o~n~s~s~h~a~l~l~~~~~~~~~~ 
portions of documents shall be crossed 

than 

2.2 CONSISTENCY OF DOCUMENTATION 

2.3 

2.4 

2.2.1 The Contractor shall ssign a 
responsible for the organizat )n and 

2.2.2 All copies of laboratory documents s and legible. 

2.2.3 Before releasing analytical results, ent 
shall assemble and cross-check 'nformation on samp 5, custody 
records, laboratory bench shee instrument ogs, and other 
relevant data to ensure that da a to icular sample or 
sample delivery group is consist t 

2.3.1 

CSF # - Region -

2.3.2 
bench 

2.3.3 

and assigned a 

75-2-0240). 

ncluding logbook pages, 
records, re-
failed or at~empted 
etc., shall be 

DCO) shall be responsible for 
gene rat are placed in the CSF for inventory 

The Dca shall place the sample tags in 
re E-l of Exhibit E is an example of a 

The 
location. 

EPA laboratory documents in a secure 
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2.5 SHIPPING DATA PACKAGES AND CSF 

2.5.1 The Contractor shall document shipment of d rabIes packages 
on the to the recipients. These shipments require custod se 

containers placed such that they cannot be opened wi out 
breaking the seal. The Contractor shall documen w at 
the date, and the method (carrier) used. 

2.5.2 The Contractor shall purge i 
EPA Region 180 days after the report submis io . 

2.5.3 A copy of the transmittal letter 
and SMO. 

2.5.4 The Document Control form is 
inspection of shipping containers and s les. 
submit one original FORM AADC-l for each so ing 

2.5.5 The Contractor shall sign and date the air 
examine the shipping containers, ecord the presence 
custody seals and their condit· ns. 

2.5.6 
follow 

aging or 
to whom, 

be sent to NErC 

2.5.7 The Contractor 
with each SDG package. 

Document Control Form 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

for 

3.1 SPECIFICATIONS FOR WRITTEN STANDARD OPERATI 

3.1.1 

3.1.2 The Contractor's SOPs shall provide mechani 
to meet each of the following sp . 'cations and shall 
the basis for laboratory eviden e audits. Contractor 
written standard operating proc ur~or: 

3.1.2.1 Sample receipt and lOg~~ / 

3.1. 2 .. 2 Sample storage. 

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.2.6 logbooks. 

3.1.2.7 

3.1.2.8 

ocumentation 
u ed by EPA as 
ust have 

of laboratory operation and 

assurance 
an 

ta handling, and reporting. 

3.1.2.12 
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3.1.2.13 Document control, including Case file prep~ion. 

3.1.3 The Contractor shall have a designated samp1e/~ufodian 
responsible for receipt of samples and have written OP describing 
his/her duties and responsibilities. 

3.1.4 The Contractor shall have written 
in of the samples. The procedures shall 
documenting the following information: 

3.1.4.1 

3.1.4.2 

3.1.4.3 
lists. 

Presence or absence of EPA 

Presence or absence of 

Presence or absence of 

3.1.4.4 Presence or absence of custody 
sample containers and their condition. 

3.1.4.5 Custody seal number 

3.1.4.6 Presence or absenc 

3.1.4.7 

3.1.4.8 Condition of the 

3.1.4.9 Condition 

to 

tickers. 

3.1.4.10 ement of information on 
receiving 

3.1.4.11 

3.1.4.12 
upon receipt. 

3.1.5 

December, 1991 

with the SMO. 

sample condition 

and hall demonstrate security of the 
~ area The SOPs shall specifically include 

ge reas for EPA samples in the laboratory, and 
1e ~ontamination. The SOPs shall include a 

o have access or keys to secure storage 

ctor sh ave written SOPs for tracking the work 
ar sample. The tracking SOP shall include the 
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3.2 

following: /" 
3.1.6.1 A description of the documentation used to ecord sample 
receipt, sample storage, sample transfers, sample prep ations, and 
sample analyses. 

3.1.6.2 A description of the documentation 
calibration and other QA/QC activities. 

3.1.6.3 Examples of the document format 
used in the sample receipt, sample stora 
analyses. 

3.1. 7 The 

3.1.8 If the Contractor assigns unique lab tory 
SOPs shall include a description of the method 
laboratory identifier and cross-reference to the E 

3.1. 9 If the Contractor uses 
identification numbers, the wri te~~~_s 
The Contractor shall have written SO 
laboratory maintains samples under 

ent 

tion to sample 
u eir definitions. 

e m hod by which the 

one location for 
numbering and 

3.1.11 The SOPs for laboratory safety. 

3.1.12 
used in 

in 

3.2.1 

·tten SOPs for clean~ng of glassware 
pI s under this contract. 

SOPs for traceability of standards used 

ti g work under this contract may receive EPA­
o tion from the Agency. Confidential 
separately from other documentation developed 
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under this contract. To accomplish this, the 
the handling of confidential information have 

3.2.2 All confidential documents shall be 
designated Document Control Officer (DCO). 

3.2.3 Any samples or information received with a r qu 
confidentiality shall be handled as "confidenti 1." A sepa te 
file shall be maintained to store this inform and shall 0 
segregated from other nonconfidential inform 
confidential samples shall be treated as co 
confidential information, the DCO logs the e 
Confidential Inventory Log. The informat·on 
authorized personnel but only after it h s 
by the DCO. The documents shall be re 
conclusion of each working day. Conf" 
reproduced except upon approval by the Con 
will enter all copies into the document con 1 sy 
this information may not be disposed of except on a 
Contracting Officer. The DCO shall remove and ret" 
any confidential information dis ed of for one year 
record of the disposition in t Conf~ e Inventory 

December, 1991 

for 

of a 

The DCO 

page 
keep a 
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EXHIBIT G 

GLOSSARY OF TERMS 

Aliquot - A measured portion of a field sample taken 

Analysis Date/Time - The date and military time (24- ou 
introduction of the sample, standard, or blank into th 

Analysis Group - An analysis group is a set of 
samples (as defined below) for the purpose of 
Control (QA/QC), such that the QA/QC required 
prepared and analyzed at a frequency of once 

Analysis Replicate - A single analytical s 
preparation method and analyzed in replica 

Analyte - The compound an analysis 
interest. 

Analytical Sample - Any solution or 
which an analysis is performed exc 
calibration verification, initial c 
verification and continuing calibrat~ n 
defined as analytical samples: undilut 
EPA), duplicate samples, and laboratory 

Ii 
/ 

ough the analytical 

of less than 1.0 
ASTM D1193-77, 

Background Correction - ~ 

contribution to the in t 
or variable background 
ination of trace elements. 

Batch - A group 

Calibration 
absorbance, 
standards. 
this document. 

Calibration 
analyst fo 
curve). e 
the same matr 
Case - A 

December, 1991 

based on the 
known 

in 
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R Continuing Calibration - Analytical standard run at least eve 12 hours to 
verify the calibration of the analytical system. 

Contract Required Quantitation Limit (CRQL) - Minimum 
acceptable under the contract. Generally defined as 
standard deviation of seven replicate analyses of th 

Control Limits - A 
to be compliant. Control 
if exceeded, or advisory, 

Correlation Coefficient - A number (r) which . d' ates t 
dependence between two variables (e.g., conc nt 
dependent they are the closer the value to 
least squares line. 

Cryogen - A liquified gas used to obtain 
cryogenic trap of the analytical system. 
(bp - 195. goC) . 

Data System - For the purpose of th's docum 
the continuous acquisition and prin 
the chromatographic program. 

Day - Unless otherwise specified, 

gree of 
rbance). The more 

ne on the basis of the 

in the 
liquid nitrogen 

Deuterated Chemicals -
isotope that is twice 
quality assurance. 

deuterium (hydrogen 
tracers for system 

Duplicate - A second al"quo 
original sample in ord r 

Dynamic Calibration 
gas standard concentr 
to be analyzed and by 
sampling or analytical 
or analytical pro~~~-

EBCDIC -

External 

Field Sample - A portion 0 

December, 1991 

eated the same as the 
" n of the method. 

calibration 
to the samples 
of the 

ibration mixtures in which standard 
are continually blended with humidified 
owing stream of calibration mixture is 
tical system. 

Code. 

tes analyzed at a known concentration prior 
response factors. 

terial received to be analyzed that is contained 
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in single or multiple containers and identified by a uniqu~ Sample Number. 

Holding Time - The elapsed time expressed in days from t~ d~~e of receipt of 
the sample by the Contractor until the date of its anal~ iS~ 

In-House - At the Contractor's facility. 

Initial Calibration - Analysis of analytical standa or a s es 0 

different specified concentrations; used to define 
range of the response of the analytical instrume 

Interferents - Substances which affect the ana 
interest. 

Internal Standards 

Laboratory - Synonymous with Contractor as used he 

Laboratory Control Sample - Aliquot 
specific analytes and subjected to 
monitor method and contractor perf 

Laboratory Receipt Date - The date 
Contractor'$ facility, as recorded on 
sample Traffic Report. Also referred 
receipt). 

Linear Range - The concen 
linear. The range of th 
using calibration stan r 
at each analysis) is 
determined value wit 

Matrix - The 
composed. 

ure in order to 

e analytical curve remains 
ic analyte, as determined 

is linear range (determined 
ibration standard that has a 

inability to detect the internal 
of high levels of mass spectral 

the sample to be analyzed is 

s of capillary columns, the other being the 
rget compounds under this contract. 

December, 1991 

chemical concentration that produces a 
s equal to the student t.99 times the 
measurements on at least seven separate 

ctic , a ethod detection limit will be substantially 
al d tection limit. The method detection limit for 
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,1 - .... ~ ... 

metals is t.99 times the standard deviation of seven method/bl~k analyses. 
Of course, all spectral background techniques must be opejatyve and the same 
integration times must be utilized as when actual samplef a e analyzed. 

MS-SCAN - The gas chromatograph (GC) is coupled to Ua ~:s~lec 've detector 
where the instrument is programmed to acquire all mass r t~et lytes and 
to disregard all others. / ~ "",---

Narrative (SOG Narrative) - Portion of the data ~ ck ge which inclu~ ~ 
laboratory, contract, SOG and sample number ide if cation, and descript~ 
documentation of any problems encountered in p ce sing th samples, along 
with corrective action taken and problem reso ut' n. Co Ie e SOG Narrative 
specifications are included in Exhibit B. 

Narrow-Bore Capillary Column - One of two apil 
the wide-bore (Mega-bore8 ) capillary column, 
under this contract. 

Performance Evaluation (PE) Sample - A 
EPA for Contractor analysis. Used b 

Protocol - A compilation of the pro 
sample receipt and handling, analytic 
deliverables, and document control. 

Qualitative Accuracy - The 
identify compounds. 

Quantitative Accuracy -
measure the concentratio 

Reconstructed Ion 
representation of 
total ion current 

other being 
compounds 

on provided by 
performance. 

respect to 
ng and 

system to correctly 

graphical 
s chromatograph; a plot of 

x 100% 

made by 
the known 

Relative measure of the relative mass spectral 
response 
Factors ar 
calculation a once 
the following equ 

December, 1991 

to' its internal standard. Relative Response 
is of standards and are used in the 

f nalytes in samples. RRF is determined by 
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where: A 
C 
is 
x 

area of the characteristic ion 
concentration 
internal standard 
analyte of interest 

/I Eq. F-l 

/ 

Resolution - Also termed separation, the separat on etween peaks on a 
chromatogram, calculated by dividing the heigh of the valley between the 
peaks by the peak height of the smaller peak resol~multiPlied by 
100. / 

Retention Time (RT) - The time to elute a eC1 
chromatographic column for a specific carrie as 
time the chemical is injected into the gas stre 
concentration appears at the detector. 

Retention Time Window 
of interest and is the time from in·ection 
from a chromatographic column. The 
of a single component standard over 
times the standard deviation of the 

Run - A continuous 
associated quality 

Sample - A portion 
mUltiple containers and 

Sample Delivery Group 
identify a group of s 
samples within a Cas , 
from all samples in a 
defined by one of the fo 

from the 

all 

contained in single or 

Case that 

which samples in a Case are 

(Le. , 

Sample 
by EPA 

of the first sample in the Case 

by sample collection method 
in another). 

- A unique identification number designated 
Sample Number appears on the sample Traffic 
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Report which documents information on that sample. // 
Selected Ion Current Profile (SICP) - A plot of ion abunq~nc!' vs. time or scan 
number for ions of a specified mass. / , 

Standard Analysis - An analytical determination made ;I~:~~ties of 
target compounds; used to determine response factor~~/ ~ ~"'''' 

Static Calibration - Calibration of an analytical/~~em with known ~''- '>, 
concentrations of calibration gas, obtained fr~I~.(a ~urce such as gas " 
cylinders or prepared from standard stock solu~on~. 

Stock Solution - A standard solution which c~' b'~ilute 
standards. ( 

Surrogates (Surrogate Standard) - Compounds a ~~e 
matrix spike, matrix spike duplicate, and standa . use 
analytical efficiency by measuring recovery. Surrog es 
fluorinated, or isotopically labelled compounds not expe 
environmental media. 

in 

Tentatively Identified Compounds (T 
are not target compounds, internal st 
peaks are subjected to mass spectral li ra 

samples that 
dards . Up to 10 

identification. 

Time - When required to record 
expressed as Military 

Twelve-Hour Time Per' 

Volatile Camp 

December, 1991 

item, time shall be 

f rm filled out by the 
t to the laboratory and 

receipt by the laboratory. 

on which a sample is 
as recorded on the shipper's delivery 

s with normal vapor pressures ~ 0.1 mm Hg. 
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PREFACE 

The purpose of this contract is to provide the 
Protection Agency (EPA) with chemical analytical 
procedures, and an analysis structure which will 
documented quality. This document was developed wi 
Toxics Workgroup to ensure that the needs of regi 
pollution programs are addressed. 

The samples to be analyzed are of ambien 
in the vicinity of known or suspected hazardo s 
potentially hazardous organic and inorganic 
concentrations. The Contractor should be 
associated with the handling and analyses 0 

Contractor's responsibility to take all necessa 
ensure the health and safety of its employees. ontr 
for providing a safe working environment and making it 
potential hazards of working with and analyzing these 

Procedures specified herein s al 
cartridges and analysis of air sampl 
certain volatile organic compounds (Va s). 
handling procedures and generally accep 
performance of contract requirements and 
and quality control (QA/QC) program specifi 

/ 
1/ 

precautions to 
is responsible 
es aware of the 

of Tenax® 

the existence and extent 
the public, to individu 
environment. The data 
requires the 
control, and 

used by EPA to determine 
aste disposal sites to 

e cleanups, and to the 
or criminal litigation which 

dy protocol, document 
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SECTION 1 

GENERAL REQUIREMENTS 

1.1 The Contractor shall employ procedures specified 
preparation and analysis of the ambient air samples fo 

the 

quantitation of the organic compounds listed in 

1.2 

1.3 For all samples analyzed under this co 
to the QA/QC protocols specified in Exhibi 
protocols specified in Exhibit F. 

1.4 Following sample analysis, the Contractor shal 
and shall report analytical activities, sample data, 
documentation as designated in Exhib' Exhibit B 

control 
a reporting 

cop'es of the data and deliverables requirements for t 
reporting forms and form instructio 

1.5 

text. 

1.6 The samples 
hazardous waste sites a 
materials at high conc 
potential hazards ass ci 
It is the Contractor's re 
the health and safety 
responsibility to follow 
and federal regulations. 

1.7 

welfare. 
Utigatio 
Superfun 

December. 1991 

ar from known or suspected 
us or nic and/or inorganic 

actor should be aware of the 
a d analysis of these samples. 

to take a 1 necessary measures to· ensure 
It is also the Contractor's 

be are of the importance of 
g erated under this contract, as it may 

garding public health and environmental 
era ed under this contract may be used in 
es onsible parties in the enforcement of 
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SECTION 2 

SPECIFIC REQUIREMENTS 

For each sample, the Contractor shall perform 

2.1 TASK I: RECEIVE AMBIENT AIR SAMPLES ON TE 

2.1.1 The 
of-custody and document control procedures 

2.1.2 The Contractor shall provide the r 
instrumentation for analyses of the TCL 
the quantitation limits specified in Ex 
provides the Contractor with an approp iate 
that shall be used. 

2.1.3 The Contractor shall analyze samples 
times specified in Exhibit D, even if these 
maximum data submission time all 

2.1.4 The Contractor is advise 

recautions to ensure 

2.2 TASK II: 

2.2.1 For 

VOA of Ambient Air on Tenax® 

al expertise and 

2.2.2 tical procedures tha~ shall be used. 
r ferences for the analysis of 

-medium concentrations of volatile 
may use automated computer programs 
organic compounds. 

2.2. the purpose of t is contract, a full sample analysis is 
of the TCL constituents identified in Exhibit 

'th the th ds in Exhibit D and performance of related 
Ex 'bi 0 and Exhibit E. Laboratory Control 

be considered a separate full sample 
requirements are considered an inherent part 
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2.3 

of this contract and are included in the contract 

2.2.4 The volatile compounds analyzed by GC/MS techni ue 
identified shall be verified by an analyst competent 
interpretation of mass spectra by comparison of the 
to the mass spectrum of a standard of the suspecte 
procedure requires the use of multiple internal s 
must be satisfied to verify the identifications: 

2.2.4.1 Elution of the sample component 
retention time as the standard 

2.2.4.2 Correspondence of the 
component mass spectra. 

2.2.5 For.each sample analysis, the C 
spectral library searches of non-target c oun 
determine tentative compound identifications 

2.2.5.1 For each volatile organics analysis, t Con 
conduct a search to determin he possible identit 
organic compounds of greate . n which 
standards, surrogate compou 

2.2.5.2 In performing searche 
National Institute of Standards 
spectral library must 

to 

internal 
C. 

NOTE: 
nearest internal 
fashion. 

10 percent of the 
searched in this 

2.2.5.3 the 

If the 
be 

LITY ASSURANCE AND QUALITY CONTROL 

p oc dures prescribed in Exhibits D and E shall 
be strict ontractor. Records documenting the use of 
the protocol mai taO ed in accordance with the document control 
procedures presc . ed i Ex ibit F, and shall be reported in accordance 
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with Exhibit B requirements. 

2.3.2 The Contractor shall establish and use on a c nt' 
procedures including the daily or (as required) mor fr uent 
~candard reference solutions from EPA, NIST, or se on ary s 

basis QA/QC 
use of 

traceable thereto, where available at appropriat 
standard solutions designed to ensure that oper 
equipment and procedures, from sample receipt 
quantitation, produce reliable data). Exhibi s 
QA/QC requirements. 

2.3.3 Additional QA/QC frequently, 
form of 

in 

2.3.3.1 EPA has provided to the Contractor for 
of data (Exhibit B). The Co actor shall be 
completing and returning an lysis a ets 
in this contract and within the~. specifie 
Performance/Delivery Schedule . 

2.3.3.2 Use of formats other th toe signated by EPA will be 
deemed as noncompliant. Such data are u acceptable. Resubmission in 
the specified format at t to the Government will be 
required. 

2.3.3.3 Compute 
data package(s) 
This means tha 

2.3.4 The 

December, 1991 

itted in the hardcopy 
in exact EPA format. 

same as on each EPA 
titles, page numbers and 

technical 

s s ectrometer (GC/MS) data system 
and conditions of the Contract with 

shall be interfaced by hardware to the 
capable of acquiring continuous mass 

on of the chromatographic program. 

be equipped with mass storage 
the GC/MS runs. 
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2.3.4.1.3 Computer software shall be available~allow searching 
GC/MS runs for specific ions and plotting the 'ntefsity of the 
ions with respect to time or scan number. / 

2.3.4.1.4 A computer data system to the MS 
that allows the continuous acquisition an 
readable media, of all mass spectra obta' e 
duration of the chromatographic program 
software that allows searching any GC/ 
specified mass and plotting such ion bu 
scan number. This type of plot is 
Current Profile (EICP) or Selected on Current Profile (SICP). 
Software must also be available t at 
abundance in'any ErCp between sp ci 
limits. Also, for the non-targ t 
available that allows for the ompa on 
reference library spectra. The t re nt 
NIST/EPA/MSDC mass spectral library all b 
library. The data system must be capab of 
files that have been edited manually by lao 

2,3,4.1.5 The GC/MS 
capable of extending a use 
source. The column is to be 
1.0. 100% methyl silicone 
capillary column, or equival 

used as the reference 
ging all data 

ersonnel. 

mm 

2.3.4.2 
capable 

etic tape storage device 
long-term, off-line 

that time, e 
days of reque 
Schedule. 

December, 1991 

w GC/MS data acquired 
p opriate instrument 
equired to retain the 

dcop pe logbook identifying tape 
or af er data submission. During 

tracto s all submit tapes and logbook within seven 
if'ed in the Contract Performance/Delivery 

ve a computerized MS library search 
fo ard comparison, using the standard 

mass s ctral library. The 1985 (or most 
library (containing 42,261 spectra) must 
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2.3.4.5 The Contractor shall have, in-house and 0 er 
capable of analyzing volatile organics as describ 

2.3.4.6 The Contractor shall have, in-house, 
standards for all target compounds listed in 
accepting any samples from the Sample Manage nt a 
Standards provided by EPA for use in the Pr aw 
Evaluation may not contain all the target 
llQ! be used for routine analyses unless 0 u til they have bee 
supplemented with commercially-available st ndard 

2.3.5 The minimum functional requirement 
and conditions of this contract are list ~ 
designate and use qualified key personn 
The EPA reserves the right to review p rson 
experience. 

2.3.5.1 Project Manager 

2.3.5.2 GCjMS Laboratory 

2.3.5.3 Quality Assurance 

2.3.5.4 Systems Manager 

2.3.5.5 Programmer Analyst 

2.3.5.6 

2.3.5.7 

2.3.5.8 

D. 

NOTE: Document 
Control Officer. 

2.3.6 The 

December, 1991 

requests from data 
that result from 

eq 'red to retain unused sample volumes and 
riod of 60 days after data submission 
Exhibit B or Exhibit D. 

and document 
Documentation, as described 

t show that all procedures are being strictly 
ti n shall be reported in the Complete Case File 
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2.3.9 Sample shipments to the Contractor's 
and coordinated by SMO, acting on behalf of 
Officer (APO). The Contractor 
telephone as necessary throughout the process of sa 
shipment, analysis, and data reporting, to ensure 
properly processed. 

2.3.10 If there are problems with the samples 
containers broken) or sample documentation/pap' 
Reports not with shipment, or sample and Tra 
correspond), the Contractor shall immediate 
The Contractor shall immediately notify SM r 
laboratory conditions that affect the tim Ii ss of 
reporting. In particular, the Contracto s all not· 
advance regarding sample data that wil be deliver d 
specify the estimated delivery date. 

scheduled 

in 

2.3.11 Sample analyses will be scheduled 0 samples, each 
defined as a Case and identified by a unique Case umber assigned by 
SMO. A Case signifies a group of samples collecte at 0 site or 
geographical area over a finite ime period, and will . clu e one or more 
field samples with associated anks. es may be sh~ 
Contractor in a single shipmen shipm ver a period 
time, depending on the size of t e consis s of one or more 
SOG(s). An SOG is defined by the 

2.3.11.1 Each 

2.3.11.2 Each 

2.3.11.3 

2.3.12 

December, 1991 

or 

or 

be submitted together (in one 
B. The SOG number is the EPA 
SOG. 

lowest 
the 

is 
Receipt Oate is the day 

nsible for identifying each SOG as samples 
r s mple documentation (see Exhibit B) and 
on el. 

Contractor will be labeled with an 
(TR) form bearing 
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the sample number and descriptive information regardin 
Contractor shall complete and sign the TR, recording 
receipt and sample condition on receipt for each sam 

2.3.15 The Contractor shall submit signed copies 
in an SDG to SMO within three calendar days fall 
sample in the SDG. TRs shall be submitted in S 
a SDG shall be clipped together) with an SDG C 
information regarding the SDG, as specified 

2.3.16 EPA Case numbers (including SDG n 
shall be used by the Contractor in identi i 
this contract both verbally and in repor sl 

2.3.17 Samples will be routinely ship ed 
through a delivery service. The Contrac 
sample shipments at any time the delivery se ice 
Saturdays and holidays. As necessary, the Cant ctor 
responsible for any handling or processing require or 
sample shipments, including pick of samples at the 
airport, bus station, or other 
geographical area. 

2.3.18 

remain bound 
accepted. 

December, 1991 

The 

numbers' 
under 

receipt of 
t servicing 

ontractor's 

month 
Should 
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SECTION 3 

DETAILED TECHNICAL & MANAGEMENT REQUIRE 

The Contractor shall have the following techni~ a 
capabili ties: 

3.1 PERSONNEL 

3.1.1 Project Manager 

3.1.1.1 Responsible for all technical/ef 
meet all terms and conditions of the 

3.1.1.2 Education: Minimum of Sa 
scientific/engineering discipline. 

3.1.1.3 Experience: 
experience, including at least 

laboratory to 

chemistry or any 

3.1.2 GC/MS 

3.1.2.1 Responsible for a 
laboratory to meet all terms 

3.1.2.2 Education: 

3.1.2.3 Experience' 
in operating a GC 
position. 

3.1. 3 Quality 

3.1.3.1 

3.1. 

December. 1991 

or any 

of laboratory experience 
year in a supervisory 

assurance asp~cts of 
management. 

degree in chemistry or any 

years of laboratory 
one year of applied experience with QA 

an analytical laboratory. 

or he management and quality control of all 
rd are, software, documentation, and 

in , updating, and performing quality control on 
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automated deliverables. 

3.1.4.2 Education: Minimum of Bachelor's degre 
intermediate courses in programming, informatio rna 
management systems, or systems requirements a ly ·s. 

3.1.4.3 Experience: Minimum of three year 
systems management or programming includin 
software used for data management and gen 

3.1.5 Program Analyst 

3.1.5.1 Responsible for the install tio , oper , and maintenance 
performing of software and programs; generatin , 

quality control procedures on anal tica and automated 
deliverables. 

3.1.5.2 Education: Minimum of Bachelor's more 
intermediate courses 
information systems, 

3.1.5.3 Experience: Minim 
applications programming incl 
software used for data managem 

3.1.6 Gas ChromatographyjMass 

3.1.6.1 

3.1.7 Mass 

or any 

experience in operating 
co nction with the education 

eq irement, three additional 
maintaining GCjMS 

chelor's degree in chemistry or any 
with specialized training in GCjMS. 

two years of applied experience with 
samples. 

ns re continuous operations to accomplish the 
ed by the contract, the bidder shall have a 

available at all times as a back-up technical 
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person with the following qualifications. 

3.1.8.2 Education: Minimum of Bachelor's 
scientific/engineering discipline. 

3.1.8.3 Experience: 
the following areas: 

3.2 FACILITIES 

Minimum of one year 
GC/MS operation and 

The adequacy of the facilities and 
technical staff for 
EPA contract. 

3.2.1 Sample Receipt Area 

Adequate, contamination-free, we 
chemical resistant bench top shall be a 
handling of EPA samples. 

3.2.2 Storage Area 

for 

3.2.3 

3.2.3.1 

3.2.3.2 

the 

contaminants. 

'lated work space shall be 

3.2.3.3 in which to prepare standard 

water. 

rapid 

3.3 

At instruments 
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operative at the time of the Preaward Site Evaluation 
the full duration of the contract. 

3.3.1 100 Samp1es/Month Capacity Requirements 

No. of Instrument(s) 

1 

NOTE: The Contractor shall have one (1) co 
(operational) at all times as a back-up sys em 
be included in the bidder's inventory of ui ment. 
Contractor shall have an in-house stock 
boards to ensure continuous operation t 
and turnaround times. 

3.3.2 200 Samples/Month Capacity 

No. of Instrument(s) 

2 

NOTE: These 

3.3.3· 

ancillary equip 
this contract. 

<, 

jlommitted for 

3.4 DATA HANDLING 

3.5 

specified in 
required to: 

3.4.1 

responsibilities 

December, 1991 

y machines to meet the contract 

preparations and 

as 
be 

e an organization with well-defined 
ndividual in the management system to ensure 
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sufficient resources for EPA contract(s) and to maint~i successful 
operation. To establish this capability, the Contract r all designate 
personnel to carry out the following responsibilities for the EPA 
contract. Functions include, but are not limited to, t~ollOWing: 

3.5.1 Technical Staff ~ ~ 

Responsible for all technical efforts f r e EPA c trac 
sample analysis, sample validation, and tr of 1 
instruments. 

3.5.2 Project Manager 

Responsible for overall aspects 
receipt through data delivery) and 
EPA Headquarters Administrative Pr 
Technical Project Officers (TPO). 

3.5.3 Sample Custodian 

Responsible for 
storage) . 

andling, and 

3.5.4 Quality Assurance Officer ~ 
Responsible for overseeing t e q a it assurance aspects of the 

data and reporting directly to up r an gement. 

3.5.5 Document 

Responsible 
in the Complete 
appropriate EP 

December. 1991 

ts generated are placed 
are delivered to the 

s designated by EPA. 

PagE' A-13 



EXHIBIT B 

December, 1991 
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REPORTING AND DELIVERABLES REQUIREMENT 

Table of Contents 

SECTION 1 CONTRACT REPORTS/DELIVERABLES DISTRIBUT] N . . . . . . 

SECTION 2 REPORTING DESCRIPTIONS AND ORDER OF 0 TA 

2.1 Introduction 

2.2 Updated Standard Operating 

2.3 Sample Traffic Reports 

2.4 Sample Data Package Summary 

2.5 Sample Data Package 

2.6 Results of Intercomparison Study/ 
Preaward Performance Evaluat' PPE) Sample 

2.7 Complete Case File (CSF) Pu e w' .... 
2.8 GC/MS Tapes . . . . . . . . . . . . .. . 

2.9 Quality Assurance Plan (QAP) .... . 

SECTION 3 FORM INSTRUCTION GUIDE/DATA REP TIN FORMS 

3.1 Form Instruction G 

3.2 
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SECTION 1 

CONTRACT REPORTS/DELIVERABLES 

The following table summarizes the contract 
requirements specified in the Contract Schedule 
of each deliverable. 

NOTE: Specific recipient names and addresses are70'ect to change du . 
term of the contract. The EPA APO or SMO will ti y the Contractor in 
writing of such changes when they occur. I 

/ , ~ 

Item 

Updated Standard Operating 
Procedures (SOPs) 

*Sample Traffic Reports 

**Sample Data Summary 
Package 

**Sample Data Package 
including the Performance 
Evaluation (PE) Sample 

Results of Intercompari on 
Study/Preaward Perform nc 
Evaluation (PPE) Samp e 

Complete SDG File 

GC/MS Tapes 

****Qua 

December, 1991 

No. of 
Copies 

2 

1 

1 

of 

of 

receipt of last sample 
in SDG .. 

Retain for 365 days 
ter data submission, 

or submit within 7 days 
er receipt of written 

request by APO. 

Submit copy within 7 
days by written request 

by APO. 

Distribu~ion 

(1) (2) 1. 3 ) 

X X 

X 

X 

X X X 

X X 

·X 

As Directed 

As Directed 
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Distribution 

(1) Sample Management Office 
(2) Environmental Monitoring Systems Laboratory-Las 
(3) USEPA Region 

* Also required in each Sample Data Package. 

** 

*** 

Concurrent delivery of these items to 

An SDG is a group of samples within a C se, receiv 
seven days or less and not exceeding 2 
in the SDG are due concurrently. (Se 
description) . 

**** See Exhibit E for description. 

is required. 

er a period of 
for all samples 
III, for further 

NOTE: ent Furnished 

Address 

(1) USEPA Contract Laboratory 
Sample Management Office 

(2) 

P.O. Box 818 
Alexandria, VA 

For overnight 

300 North Lee 
Alexandria, V 

December, 1991 

Contractor 

use street address: 
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(3) USEPA REGIONS: 

SMO, acting on behalf of the EPA APO, will provid 
the list of addresses for the 10 EPA Regions. S w 1 provide the 
Contractor with updated Regional name/address l·sts as 
throughout the period of the contract and iden if~ 0 

recipients on a case-by-case basis. 

NOTE: Specific recipient names and addresses are su 
term of the contract. The APO will notify the C nt 
changes when they occur. 
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SECTION 2 

REPORT DESCRIPTIONS AND ORDER OF 

2.1 INTRODUCTION 

2.1.1 The Contractor shall provide reports and 0 

according to the schedule specified in Section 
INFORMATION. fI The required content and form 
described in this Exhibit. 

2.1.2 All reports and documentation 

2.1.2.1 Legible; 

2.1.2.2 Clearly labeled and completed 
this Exhibit; 

2.1.2.3 Arranged in the order 

instructions in 

2.1.2.4 Paginated; and 

2.1.2.5 Single-sided. 

2.1.3 I~ submitted documentation 
the Contractor will be required 

do~o~m to the above criteria, 

deficiency(ies) corrected 

2.1.4 Whenever 

\.,hich 

2.1.5 

2.1.6 
the Con 
"SCHED 

December, 1991 

s ch documentation with 
to the Government. 

to 

the Contractor 
EPA with 

in 

Page B-4 



Exhibit B VOA of Ambient Air on Tenax® 

f', 

2.2 UPDATED STANDARD OPERATING PROCEDURES i' ;; 
2.2.1 The Contractor shall submit updated copies of a 1 quired Standard 
Operating Procedures (SOPs) that were submitted with he ebid Performance 
Evaluation (PPE) sample results. The updated SOPs ~ st_addr any and all 

in the review of the PPE sample data and the eval ati n of 
issues of laboratory performance and operation id~if.e the 

Documentation. -", 

2.2.2 The Contractor must supply 

2.2.2.1 Evidentiary SOPs. 

2.2.2.2 Sample receipt and logging. 

2.2.2.3 Sample storage area. 

2.2.2.4 Preventing sample contamination . • 
2.2.2.5 Security for laboratory 

2.2.2.6 Traceability/equivale 

2.2.2.7 Maintaining instrument 

2.2.2.8 Glassware cleaning. 

2.2.2.9 Technical 
package preparation. 

2.2.2.10 
individual data 

2.2.2.11 

2.2.2.12 
preparation. 

boratory operation and data 

ired QA/QC data for each 

reporting. 

file 

2.2.2.13 inspection system, including: 

data review; 

and accuracy; 

identifying systematic errors; 

hardcopy data are complete and compliant 
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/""" 
with the requirements in Exhibit B; 

Demonstration of internal QA inspection proce ure 
supervisory sign-off on personal notebooks, 
etc.); 

Frequency and type of internal 
spot checks, perceived trouble 

• Demonstration of problem 
resumption of analytical 
(i.e., QA feedback); and 

Documentation of audit reports 
corrective action, etc. 

2.2.2.14 Data Handling. 

2.2.2.14.1 

2.2.2.14.2 

2.2.2.14.3 

must 
must 

used 
cquisition or 
rity of 

of concern include: 
demonstration, 

must be subjected to 

the changes or changes. Data 
generating the deliverables; 

retained according to the schedule 

s must be reinspected as a part of the 
nspection process prior to submission. The 
not just the changes must be reinspected; 

• The changes to originally 
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submitted deliverables; and 

• Documentation of data changes 
auditors. 

2.2.2.14.4 Life cycle management procedures 
computer systems used to generate and edit 
Such systems must be thoroughly tested and~u~~~ 
utilization. 

2.2.2.14.5 A software test and 
requirements, 
followed, and available in 

2.2.2.14.6 System changes 
systems generating de1iverables. 
development system 

2.2.2.14.7 Each version of the production syst 
identification number, date 'nstallation, date 
and archived. 

2.2.2.14.8 System 
maintained for each system. 
manual and an operations and mai 

2.2.2.14.9 Individual(s) 
shall be identified: 

training; 

an 
operation, 

be developed and 
ude a user's 

functions 

Database ry, data updating and QC. 

2.2.2.14.10 

2.3 

2.3.1 
shall 
original 

2.3.2 
SDG s 

December, 1991 

backup, and archiving. 

Return to SMO" 
and signed in 

sets (i.e., TRs for all samples in an 
an SDG Cover Sheet attached. 
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2.3.3 The SDG Cover Sheet shall 

2.3.3.1 Laboratory name. 

2.3.3.2 Contract number. 

2.3.3.3 Sample analysis price - full sample 

2.3.3.4 Case number. 

2.3.3.5 List of EPA sample numbers 
identifying the first and last samples 
receipt. 

of 

NOTE: When more than one sample is rece' ed in he first or last SDG 
shipment, the "first" sample received would the 
(considering both alpha and numeric designation 
received would be the highest sample number (consi 
numeric designations). 

2.3.4 Each TR shall be clearly 
sample number of the first sample ! 

entered below the laboratory receipt 
sample received in the SDG shall be c 

NliI]Ib'E~and the EPA 

2.3.5 

2.4 SAMPLE DATA S 

2.4.1 

2.4.2.3 

December, 1991 

tion shall be 
TR for the last 
FINAL SAMPLE." 

contain data for samples in 

target compound results (FORM I-AAVT) and 
ds (FORM I-AAVT-TIC). 

Sample results (FORM III-AAVT). 
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2.4.2.4 Blank summary (FORM II-AAVT) and tabulated re~l~s (FORM I) 
including tentatively identified compounds (FORM I-~~1iC). 

2.4.2.5 Initial and Continuing Calibration Data <,bRM ~AAVT and FORM 
VI-AAVT). 

2.4.2.6 Internal standard area and 

2.4.2.7 Surrogate Recovery (FORM IX~AAVT). 

2.4.2.8 Analytical Sequence (FORM X-AAVT) 

2.5 SAMPLE DATA PACKAGE 

2.5.1 The sample data package shall be ompl 
and shall include data for analysis of all pIe 
samples, blanks, and laboratory control sample 

2.5.2 The sample data package is divided into 

2.5.2.1 Cover page. 

2.5.2.1.1 This document The 
Cover Page shall contain: 
number; case number; SDG number; 
alphanumeric order, showing EPA sa 
laboratory ID numbers; and 
encountered in ng 

2.5.2.1.2 The 
verbatim: 

December, 1991 

statement, 

compliance with the terms 

detailed above. Release 
package has been 
Manager's designee, as 

directly followed by the signature 
designee with a typed line below it 
title, and the date of signature. 

Laboratory Manager cannot validate 
ample, he/she must provide a detailed 
associated with the sample(s) on the Cover 
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2.5.2.2 Sample data (Results). 

2.5.2.2.1 Sample data shall be arranged in pac 
Data Sheet (FORM I~AAVT, including FORM I AAVT­
raw datR for volatile samples. These sample 
placed in increasing EPA sample number order 
and numbers. 

NOTE: FORM I AAVT~TIC is the tabulated 
match for up to 10 organic compounds th 
internal standards and are not listed . 
the Chemical Abstracts Service (CAS) eg 
identification, and estimated 

2.5.2.2.1.1 Reconstructed 
sample or sample extract. 

2.5.2.2.1.2 RIGs must be normalized to the 
component, and must contai the folloWing 

EPA 

Date and time of 

GC/MS instrument 

2.5.2.2.1.3 

tentative 

eak, or on a print-out 
rinted over the peak. 

target compounds: 

December, 1991 Page B-10 



Exhibit B VOA of Ambient Air on Tenax® 

• Copy of area table from data system; 

GC/MS instrument 10; and 

Laboratory file 10. 

2.5.2.2.1.5 In all instances where 
edited, or where manual integration 
performed, the GC/MS operator shall 
procedures by initialing and dating 

2.5.2.2.1.6 Target Compound Mass Sp, ct 
each compound identified, copies 0 th 
background subtracted mass spectr 
Exhibit C that are identified in the 
background subtracted target compo sta 
be included in the data package. Spec a mus 
sample number, laboratory file 10, date a time 
GC/MS instrument 10; compound names must be c 
spectra. 

2.5.2.2.1.7 

s 
associated best-match 

above shall be included in 

2.5.2.2.2 

December, 1991 

i tial calibration data 
·ated with the SDG. When 

Retention Time Summary (FORM VII-

rd s) reconstructed ion chromatograms and 
s (or legible facsimiles) for the initial 
ation are labeled according to 2.5.2.2.1.2 

not required. 

When more than one continuing 
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calibration is performed, the reconstructed ion 
quantitation reports and each type of form 
chronological order, by instrument if more 
used as follows: 

Continuing Calibration Data Sheet 

Internal Standard Area 
MVT); and 

Volatile standard(s) 
quantitation reports (or Ie 
(five point) calibration a e 
and 2.5.2.2.1.4. Spectra 

2.5.2.3 Quality control summary. 

2.5.2.3.1 The quality control 
forms: 

NOTE: If more than one 
arranged in chronological 

Blank 

GC/MS 

2.5.2.3.2 
following: 

NOTE: 
arranged i 

or instrument. 

(FORM IV-AAVT); and 

ry (FORM VlI-AAVT). 

duplicate forms must be 
analysis or instrument. 

shall be 
each 

- BFB (FORM IV-AAVT); 

labeled as in 2.5.2.2.1.2 and 

labeled as in 2.5.2.2.1.2. and 2.5.2.2.1.4. 
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Blank data shall be arranged in chronologi al 
instrument. The blank data shall be arr ge 
both of the Organic Analysis Data Sheet (F 
FORM I-AAVT-TIC), followed by the 
samples. 

Laboratory Control Sample Data. 

Laboratory Control Sample Dat 

Reconstructed ion chromatOg~m 
or legible facsimile (GCjM ), 
2.5.2.2.1.2 and 2.5.2.2.1.4. 

rder by 
in packets with 

I-AAVT and 

2.5.2.4 Raw data. 

2.5.2.4.1 For 

2.5.2.4.2 
GCjMS. 

2.5.2.4.3 Org 
and appropria 
unequivocall 

December. 1991 

include 

strument 
douts used 

may fall 
~~nctruments must 

of 

units for 

with EPA sample number 
-1 to identify 

, any i rument adjustments, data corrections 
anomalies on the measurement record, 
voided or data not used to obtain reported 

explanation; 

for GCjMS analyses clearly and 
the raw data; 

Page B-13 



Exhibit B VOA of Ambient Air on Tenax® 

All calcula~ions for sample data, includ"ng 
coefficient of variation, slope and y-i te 
fit; and 

Time and date of each analysis. I=r en run 
submitted if they contain this inf m ion. 
instrument does not automatically ide time 
these must be manually entered 0 1 raw data 
and continuing calibration veri ic tion and blanks, as 
as interference check samples nd inear range analysis 
standards. 

2.5.2.5 Preparation logs. 

These logs must include 

Date; 

Standard weights 

2.5.2.6 

the samples in 
EPA sample n 
designatio 

2.6 RESULTS OF 

2.7 COM 

2.7.1 

Decf'rnbel". ]l)C!l 

which QC 
correspond 

changes or 

DG Cover Sheet shall be 
this Exhibit for all of 
arranged in increasing 

oth alpha and numeric 

includes all laboratory records 
Case that have not been previously 
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submitted to EPA as a deliverable. These items shall b 
as a deliverable. "These items shall be submitted alon wi h their Document 
Inventory Sheet FORM AADC-2 (see Exhibit E for descri tio document 
numbering and inventory procedure). These items inc ude, 
limited to, sample tags, custody records, sample tr ck"ng 
analysts' logbook pages, bench sheets, instrument 
printouts, raw data summaries, instrument logboo 
instrument conditions), correspondence, and the 

2.7.2 Shipment of the Complete SDG File pack ge first class mail, 
overnight courier, priority mail, or equival nt is acceptable. Custody 
seals, which are provided by EPA, shall be la ed on s i ing containers 
and a document inventory and transmittal tt The Contractor 
is not required to maintain any document fo 
submission of the Complete SDG File pac age; should 
maintain a copy of the document inventory d 

2.8 GC/HS TAPES 

2.9 

2.8.1 The Contractor 

2.8.2 
after data submissio . 
and associated 10gb 
request from the A 

2.9.1 

provi 

2.9.2 
obj ectives, 

December. 1991 

tape 
samples, initial 

a all laboratory 
re orts r uired to generate 

a written reference 
ibration data, standards, 

by Case and SDG. 

tapes for 365 days 
tractor shall submit tapes 

after receipt of a written 

the policies, organization. 
QA/QC activities designed 
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to achieve the data quality requirements in this contr 
applicable, SOPs pertaining to each parameter shall b in luded or 
referenced as part of the QAP. The QAP must be avai abl during on-site 
laboratory evaluation and upon written request by t e APO. 

December. 1991 Page B-16 



Exhibit B 

Table B-1 

Codes for Labeling Organic 

Sample 

Duplicate Sample 

Laboratory Control Sample 

Laboratory Method Blank 

Field Blank 

Standards . 

December, 1991 

VOA of Ambient Air on Tenax® 

VTLCSiHf 

VTMBU<iHf 

VTFBU<iHf 

VTSTDfHlf1 
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SECTION 3 

FORM INSTRUCTIONS GUIDE/DATA REPORTING 

3.1 Form Instructions Guide 

3.1.1 This section includes 
all required forms 
other adsorbents. 
These instructions 

3.1.1.1 General Information and Head r 

3.1.1.2 Cover Page (COVER PAGE -

3.1.1.3 

3.1.1.4 Tentatively Identified 

3.1.1.5 

3.1.1.6 Laboratory Contro 

3.1.1.7 GC/MS Instrument 
(FORM IV - MVT] 

3.1.1.8 

3.1.1.9 

3.1.1.10 

3.1.1.11 

3.1.1.12 AAVTJ 

AAVT] 

(FORM AAOC-l] 

II - AAVTJ 

Calibration 

- AAVTJ 

Summary 

- AAVT} 

Document Inventory Sheet 

Header Information 

ust b<:> eported on the hardcopy forms according to 
in tructions in this Section. For example, 

ntra ions of volatile organic target compounds must 
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be reported to three significant figures if the val 
or equal to 10, and to two significant figures for 
10. 

3.1.2.2 All characters which appear on the dat 
presented in the contract must be reproduced b 
submitting data, and the format of the forms 
identical to that shown in the contract. No 
deleted, or moved from its specified posit·o 
approval of the EPA APO. The names of th 
compounds (Le., "Lab Code," "Chlorometh 
on the forms in the contract. 

3.1.2.3 Alphabetic entries made ont 
shall be in ALL UPPERCASE letters ( .. e., 

3.1.2.4 Six (6) pieces of informatio 
sections of each data reporting form. are 
Contract No., Case No., SDG No., and SAS No. 
information must be entered on every form and m 
form. 

3.1.2.4.1 
Contractor to 
characters. 

Ltv"...... .... by the 

3 . 1. 2 . 4 . 2 The 
6 letters, 

Contractor, e 

December. 1991 

exceed 25 

tical abbreviation of up to 
ntify the laboratory and aid 

b assigned by the EPA at the 
be modified by the 

EPA. If a change of 
Code will 
the EPA to use 

the number of the EPA contract 

he EPA-assigned case number 
reported on the Traffic Report. 

is Sample Delivery Group (SDG) number. 
ample Number of the first sample received 
1 samples are received together in the 

DG number shall be the lowest sample 
alpha and numeric designations) in the 

es received under the SDG. 

EPA-assigned number for analyses 
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performed under Special Analytical Services (SA 
to be analyzed under SAS only and reported on 
enter SAS No. and leave Case No. blank. If s 
according to the "Routine Analytical Service " 
have additional SAS requirements, list bot Ca e 
all forms. If the analyses have no SAS 
No." blank. Note that some samples in 
while others do not. 

3.1.2.5 The "EPA Sample No." is the ot 
of the forms. -This number appears eith i 
the form, or as the left column of a abl 
number of samples_ The "EPA Sample 
center part of the box. 

3.1.2.5.1 All samples, spikes, b ks, 
identified with an EPA Sample Number. For 
Sample Number is the unique identifying 
Report that accompanied that sample. 

ucr~~s~s~essment , 

XXXXX EPA 

XXXXXD 

If samples are 
forms, then 

es are analyzed 
) protocols and 

No. nd SAS No_ on 

3.1.2.5.3 
identified as 
column) of th 
250) _ 

nax@ cartridges-shall be 
i the concentration in ng (on 
(i .. , 05, 050, 100, 200, and 

or 

identified as VTLCS/HI. The "EPA Sample 
an SDG. The 

December, 1991 Page 8-20 
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3.1.2.6 Several other pieces of information are co 
Data Reporting Forms. These include Lab Sample 10 
Received, etc. Following is a brief description f 

n to many of the 
La File 10, Date 

ch of these 
entries. 

3.1. 2.6.1 "Lab Sample 10" is an optional 
internal identifier. Up to 12 alpha-nume 
reported here. If the contractor 
this field may be left blank. 

3.1. 2.6.2 "Lab File IO" is the 
GC/MS data system file containing i 
particular analysis. Up to 14 alp 
here. 

3.1.2.6.3 

3.1.2.6.4 "Date Analyzed" should be entere 
The date of sample receip will be 
to ensure that contract olding 

used 

dates 

e forms, 3.1.2.6.5 "Instrument 10 is 
particularly those containi 
used by the laboratory must 1 

manufacturer and/or model of t 
characters that differentiate be 

The identifier 
e so e indication of the 

type in the labo 

3.1.2.6.6 
forms. 

3.1.2.7 

December, 1991 

ent, and contain additional 
all instrument of ' the same 

various other 

the forms in the raw data 
decimal places that are described in 

suIt is to be rounded only when the number 
result exceeds the maximum number of 

at result entry for that form, If there are 
he raw data result to enter in the specified 
t en zeros must be used for decimal places to 
reporting decimals for that result for a 

lowing examples are provided: 
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Raw Data Result 

5.9 
5.99653 

95.99653 
995.99653 

9995.996 
99995.9 

999995.9 

VOA of Ambient Air on TenaX® 

S ecified Format 

6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 

NOTE: 6.3 stands for a maximum of 
three decimal places. 

3.1.3 Cover Page [COVER PAGE - AAVT] 

3.1.3.1 This form is used to list 
within an SDG, and to provide 
general comments. It is also 
Laboratory Manager to authorize 
associated with the SDG. 

3.1.3.2 
for the 

3.1.3.3 
alphanumeric 
applicable. 

3.1.3.4 

December. 1991 

sted in ascending 
lowing Cover Page if 

a Lab Sample ID (up to 10 characters) 
EPA Sample No. If a Lab Sample ID 
tically (for each EPA Sample No.) 

enter any problems encountered, both 
e, the corrective action taken, and 

a 1 of the samples in the SDG. 

st be signed. in original, by the 
Manager's designee, and dated to authorize 

e contents of all data and deliverables 
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3.1.4 Analysis Data Sheet [FORK I - AAVT] 

3.1.4.1 This form is used for tabulating and rep rt' g results for 
analysis of samples on Tenax® cartridges for the co Target 
Compound List for Volatiles as given in Exhibi C. 

3.1.4.2 This form is used for reporting the tie 
of the target compounds in the field sample , 
control samples, and performance evaluatio 

3.1.4.3 Complete the header informatio 
according to the instructions in secti 

3.1.4.4 Enter the volume of air pum ed ca tridge during 
sample collection if indicated on t e 
provides the sampling f10wrate and samp g 
sampled may be calculated by multip1 . g tn 

If the sample tag 
volume of air 
flowrate by the 

sampling time. 

3.1.4.5 

value is greater than or e 
resulting true concentratio 
Report analytical results to 
less than 10, and three signif an 
than or equal to 10. If the air s 
laboratory, convert the values in 
appropriate column. 

3.1.4.6 
wi th the sped fi 
Contractor is 
definition of 
SOG Narrative 

3.1.4.7 

If this 
t, report the 

l~~~Qntaminants. 

f the value is 
a1ue is greater 

ume is known to the 
to ngjm3 and enter in the 

alifier, flag each result 
isted below. The 

lags or footnotes. The 
and must be included in the 

was analyzed for but not detected. The 
n limit must be corrected for dilution. 

DecembE'r, 1991 

This flag is used either when 
tentatively identified 

e 1:1 response is assumed, or when the mass 
i dicate the presence of a compound that meets 

ion criteria but the result is less than the 
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sample quantitation limit but greater tha 
example, if the sample quantitation limi 
concentration of 10 ng is calculated, 
The sample quantitation limit must be 

N - Indicates presumptive evidence of a 
only used for tentatively identifi 
identification is based on a mass 
It is applied to all TIC results 

B - This flag is used when the an 
blank as well as in the samp 
possible/probable blank con 
to take appropriate action 
as well as for a positive y 

E -

x - to perly define the 
lly described, and such 

e Data Summary Package and 
u ing "X". If more than one 

as needed. If more than 
sample result, use the "X" 
eded. For instance, the 
"0" flags for some 

lags are limited to the 

NOTE: "BU" or "UB" is expressly prohibited. 
"B" only when they are detected in the Blank 

3.1.5 

3.1.5.3 

December, 1991 

Identified Compounds (TICs) including CAS 
ntion time (RT) , and the estimated 
reporting TICs are given in Exhibit D). 

re orted in minutes and decimal minutes, not 

of the mass spectral interpretation 
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specialist, no valid tentative identification 
compound shall be reported as unknown. 

3.1.5.4 Include a Form I-AAVT-TIC for 
analyzed, ~ if no TICs are found. 
and enter this number in the "No. of TICs fou 
enter "0" (zero). Form I-AAVT-TIC must be 
analysis, including required dilutions and 
are found. 

3.1.6 Blank Summary [FORM II - AAVT] 

3.1.6.1 This form summarizes the 
and laboratory blank analysis. A co y 
is required for each blank reported on 

3.1.6.2 Complete the header informa . n 
in section 3.1.2. The "EPA Sample No." 
of Form II-AAVT shall be the same number en 
when reporting results for the blank itself. 

3.1.6.3 On the numbered Ii 
associated with the blank, 
identifies the EPA samples. 
provided under the "Cartridge" 

3.1.7 Laboratory Control 

3.1.7.1 Form 
analytes in the 

3.1.7.2 

found, 
found, 

each field 
Form- II-AAVT 

as described 
the box at the top 
the Form I-AAVT 

n 
~~~~'mation which 

h sample ~ be 

of the spiked 

to the instructions 

3.1.7.3 was analyzed. 

3.1.7.4 

LCS. 

3.1.7.6 

December, 1991 

"Spiked," enter the spiked concentr~tion 
comp d. Under "Reported," enter the 

g/t calculated from the analysis of the 
cov ry of each LCS compound to the 

n the column under "% Recovery". At 
LCS percent recoveries. 
"*" in the column under 

al es outside the QC limits at the lower part 

pertinent to the analysis of the LCS. 
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3.1.8 GCjMS Instrument Performance Check and 
[FORM IV - AAVT] 

3.1.8.1 This form is used to report the result 
performance check (also known as "tuning") and 0 

and time of analysis of samples, standards, a d b 
each analysis of the instrument performance 

3.1.8.2 Complete the header information 
the "Lab File 10" for the injection cant 
performance check mixture of' BFB. Ente t 
time) of injection of the instrument p rf 

3.1.8.3 For each ion listed on the 
abundance in the right column. Re 
number of significant figures given 
criteria column. 

3.1. 8.4 Under "to mle 95", all 
the nominal base peak listed 
determine the percentage of 
and report under "to specif 
ion abundance of mass 96 and 

3.1. 8.5 All 
zero, enter "0", 

3.1.8.6 In 
analyzed under 
order, by tim 
for specific 
"EPA Sample 
"Time Analyzed" 

normalized to 
f the ions, 

the s cified mass 
4W~ __ if the relative 

and 

If 

samples and standards 
check in chronological 

Refer to section 3.1.2 

blanks. 

blanks. Enter 
Analyz:ed", and 

must be analyzed again 
of the instrument performance 
of the form. In order to meet 
or blanks must be injected 

D~c~mb~l". 1991 

the instrument performance 

Sheet [FORM V - AAVT] 

system undergoes an initial calibration. 
and submit a Form V-AAVT. 
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3.1.9.2 Complete all header information as 

3.1.9.3 Enter the "Case No." and "SDG No." 
package, regardless of the original Case for whi 
calibration was performed. Enter "Instrument 

3.1.9.4 Check the appropriate standard prepa 
calibrate the GC/MS system - flash vaporiza 
bottle technique, or permeation calibratio 

3.1.9.5 Enter the injection dates and t· e 
calibration standards analyzed under "0 te 
injected", respectively. 

3.1.9.6 Enter the "EPA Sample No." 
five calibration standards. 

3.1.9.7 Complete the relative response tor 
the five calibration points, and then calcu e 
relative response factor (RRF) and %RSO of the 

10". 

" for each of the 

F) calculation for 
eport the average 

s for each 
target and surrogate compoun the space provide 

3.1.10 Continuing Calibration 

3.1.10.1 Each 

3.1.10.2 
the "Case No. II and 
of the original C se 
Enter "Instrume 

3.1.10.3 
calibration 

each 

Decembe t·. 1991 

the 

in section 3.1.2. Enter 
data package, regardless 

c libration was performed. 
he date(s) of the most 

changes during the 
be given on Form VI. 

injection of the continuing 

(RRF) calculation for 

used for the 
N te that direct injection calibration is 

ing calibration check. If the continuing 
Tenax® cartridge, the same desorption 

static dilution bottle technique. or 
rator) used for the initial calibration 
the continuing calibration standard. 
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3.1.10.6 Under the column "IC mean RRF", enter th me 
response factor for each target compound as deter in 

relative 

recent valid initial calibration. 

3.1.10.7 A RRF is calculated for this concen 
the mean RRF value in the most recent valid 

to 

Calculate the percent difference (%D) 
calibration RRF and the mean RRF from 
calibration. 

3.1.11 Internal Standard Area and Retentio 

3.1.11.1 This form is used to summa iz 
times of the internal standards add d 
data are used to determine when ch nges 
will adversely affect quantificatio 
must be completed each time an initial 
performed for each GC/MS system. 

3.1.11.2 Complete 

3.1.11.3 Enter the Lab 
as well as the date and 
If samples are 
before another 
calibration, a 
internal standard areas of the mid 
standard. Use the 
Lab File ID 
standard. 

3.1.11. 4 
standard, 

3.1.2. 

·bration standard, 
cal· ration standard. 

g an tial calibration, 
e and a continuing 
pleted on the basis of the 
(CAL 3) initial calibration 
is of this standard, and its 
a continuing calibration 

of the 12-hour calibration 

in 

er limit of the retention time as the 
tandard plus 0.33 minutes (20 seconds), and 
ntion time as the retention time in the 

December, 1991 

(20 seconds). 

and blank under a given 12-hour analytical 
the .area measured for each 

ts retention time. If the internal standard 
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area is outside the upper or lower limits calculate 
area with an asterisk (*) placed in the far right­
box for each internal standard area, directly und 
Similarly, flag the retention time of any intern 
outside the limits with an asterisk. 

3.1.12 TenaX® Cartridge Certification [FORM 

3.1.12.1 This form is used 
cartridges prior to use. 

3.1.12.2 Complete the header 
AAVT according to the 

3.1.12.3 Enter under 
identification number 
certification. 

3.1.12.4 Enter the results of the analysis 
clean cartridge. For target compounds that 
the CRQL of the compound fol b 
less than the CRQL, enter t e 

3.1.12.5 At the bottom of ea 
level of VOCs found. 
flagged with 

of Form VII-

the 
for 

or subtotal 
values 

3.1.12.6 If 
more than the corre 
if the total 

particular cartridge are 
the target compounds, and 

t an 10 ng/tube, then the 

3.1.13 Surrogate 

3.1.13.1 
surrogate 

December. 1991 

the of the 

Numbers 

te "recovery outside the QC limits with an 
must be placed in the last space in each 
e "11" symbol. In the far righthand 

o surrogate recoveries outside the QC limits 
Ou). If no surrogates were outside the 
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3.1.14 Analytical Sequence [FORM X - AAVT] 

3.1.14.1 A Form X-AAVT is required for each ana ti 
each GC/MS system used to perform VOA on TenaX® car 
an SDG. 

3.1.14.2 Complete the header information 0 

AAVT according to the instructions in secti 

3.1.14.3 On the numbered lines, enter t e 
with the other information which identi ie 
standards. The first item in the tabl 
hour time period starts at the injec 
check standard. Arrange the items . 

ument performance 
order for each 

GC/MS system. 

3.1.15 Sample Receipt/Log-In 

3.1.15.1 

3.1.15.2 
shipping 

December. 1991 

of 

ples in a 
more than one 

be placed with 
Gr up 0 e lowest Arabic 
Q aced with the deliverables 

e copies should be 
on of the original should be 

Examine the 
of custody seals 
1 on Form AADC-l. 

if 

mp es from the shipping container(s), examine 
tags (if present), and record the condition 

dent, leaking) and presence of absence of 
7 on Form AADC-l. 

documents and complete the header 
escrl i Compare the information 

he do uments and samples and circle the appropriate 

Page B-30 



Exhibit B VOA of Ambient Air on TenaX® 

answer in item 8 on Form AADC-l. 

3.1.15.6 If there are no problems observed durin re eipt, and 
date (include time) Form AADC-l, the chain-of-cu to 
Traffic Report, and write the sample numbers on For 
the appropriate sample tags and assigned labor to 
applicable. The log-in date should be d t 
AADC-l and the date and time of sample 
should be recorded in items 9 and 10. 
(if appropriate) and the specific area de ig 
number) in the Sample Transfer block loc te 
of Form AADC-l. Sign and date 
unused columns and spaces. 

3.1.15.7 If there are problems e 
marked with an asterisk (i.e., nab ent* was 
document the contact as well as reso tion 
Communication Log. Following resolution, sign 
specified in the preceding paragraph and no 
resolution of the problem. 

3.1.16 Complete SDC File (CSF) 

3.1.16.1 This form is used 
Purge documents and count of 
Package which is sent to the 

3.1.16.2 Organize all 
Section 1. Assemble 
AADC-2, and stamp 
the AADC-2 form). 
and recording p 
AADC-2. If th 

3.1.16.3 

the SDG File 
Sample Data 

the'CSF 

se types of documents 
under each appropriate category. 
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3.2 Data Reporting Forms 

3.2.1 Cover Page [COVER PAGE - AAVT] 

3.2.2 Analysis Data Sheet [FORM I - AAVT] 

3.2.3 Tentatively Identified Compounds [FORM 

3 .2 .4 Blank Summary [FORM II - AA VT] 

3.2.5 Laboratory Control S~ple Data 

3.2.6 GCjMS Instrument 
[FORM IV - AAVT] 

3.2.7 Initial Calibration Data Sheet [F 

3.2.8 Continuing Calibration Data Sheet 

3.2.9 Internal Standard Area 
[FORM VII - AAVTj 

3.2.10 Tenax® Cartridge Certifica 

3.2.11 

3.2.12 

3.2.13 Sample Receipt/ 

3.2.14 Complete SDG 

December. 1991 

VOA of Ambient Air on Tenax® 

Sheet [FORM AADC-2] 
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Lab Name: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tcnax 

COVER PAGE 

Contract N 
----------------------~-------

Lab Code: ______________ _ Case Noo,·. ---.,....---~o::__-------
SAS No.: _____________ __ SDGN 

Comments: 

EPA Sam Ie No. 

--------------'---,'---.,t-----r-+--.- -. ---

4 ~_. __ .-----------------,-1--......., -+--f-----------. 
5: _. ----------------~~~-~~-+---------~ 
6~ _________________ ~--__ ~~_~~ ________ ~ 
7: 

8i 
~--------------~=__r-----------~--~---_4 9: , 

101 
r------------------~-~-~~~-----~ 

._---j 

11! 
121 r----- --------------T---->'<d-----J~---------------__ll 

131 . I 

14 ~ 

15· 

16 
17· 

IS: 
19 
20, 

------1 

Signature: Name: 
Date: Title: 

COVER PAGE - AAVT 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf IABORft.TOR Y PROGRAM 

Volatile Organics in Alobient Air - Tenax 

SAMPLE RECEIPT/LOG- IN SHEET 

Lab Name: ----------------------------------Lab Code:, ______________ _ 

SAS No.: _____________ _ 

Contract 
Case No . 

SDG 
-,~--~~--~~-----------

--.-.- . .--.--...,..---------rr----~___tL-_f__r_--___:_-----~- .... - - - ... 

ITEM REMARKS 
I~ ~,:!S!~y Sca}J~) ______ ~csent!Absen"lntact/Brokcn' ! 

, Spl Vol' REMARKS: Conditions 

-J----'t"-----i--f--- ._._(~L°.!~~.~plc Sbp.!'CDt,Ct~_ 

---r-l---r--.----- ---.. ---
.. ~_Custody Sc~o(s). 

-----------ir---~:___<'-....;;:..~__;~_!_--.: --.---'-----

---'-' 
: ~:_ChaJ.n-l?~_:Cus~~y r~ord~ _. Present/Absent' 

, .~. Traf~c Rcp?£ts ~._.__ _ Present/Absent" 

__ PackingL~is_t __ _ 
------------~~~~-=~----I~----~~----.------~ 

~ "'_.-_Aii~!!. ________ ,-"---=-S...;;lIc:c:.:ke[.::..:..:./P..:..;resen~-'-I/Ac_bse___'n_t"~ ~~_=:__'-----Ir==----.;:::--+-----------
~_ Air~J!!.N~(~L. __ . __ >--_______ ~~.___-1-__,f___P~=-_}c ....... --"t_-------
~ 6. Sample Ta~ Present/Absent" 

: . _~~p!e Tag ~<?(~L __ . ___ :_ Listed/Not Listed on CDC 

: __ 7.: Sample <;'0!ldition .. ______ ._1 --"-'-~::..:...:.-"--'_==_"---H----~-~-
I 

; ~. Do_il1formati~~ ~n £~!.~Y..~ ___ ,_---",--_ 
r~c~mls. lTaff~!~ports.: ami 

sample tags agr~e? 

9. Date Rcceived at Lab: -f-.......,f------f--;l'----.....:>.d---t---t--------. _.l ___ ~ _________ '; 

__ ~_. ____ i!., • _____ . _________ i, _JO·.Il~~~~~~ive9-~~,;,:b:==-~===E===="~===I==#.r-----i--- i . . 

. ____ ... __ .. Sa~e Trans ---t-- -. __ ---.--,----.. ----------, 
Area #: L--__ -+ ---t-' -----... -.----.~.--.. -.--.-----, ---- -.---~-------'.....,..---''''-o:::-ir_ 

.. ~ ---...,..-=i===:::",.,.....,....--~_...::____1~-=:::::.....,..-_1_----+----.-.-.- _ ...... -_._- ---- -----
On: I ------_ ... _ ....... _-_._- ._---- --_.-

Received by: 

Signature:.-'.~--.....::...oo:::---------__+-_+_----
Log-in Dale: ____________________ _ 

Prim Name:_~.....". ____ ::::......:,--____ -f-__ i-______ _ 

Reviewed hy: 

Signature: ___________ ...::::.~_t'-------_ Date: ______________________ __ 

Loghook No_:. _____________________ _ Logbook Page No.:, ___________ _ 

FORMAADC-I 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

COMPLETE SOO FILE (CSF) DOCUMEN 
INVENTORY SHEET 

Lab Name:, ___________ _ Contract No.: 
'~~~~---------------LabCode: ___________________________ _ 

Case NO.:,_-+--tc::.....:~---..::~-----
SASNo:, ______________________ _ SDG NO.:-f----t'--__ .....:::::....,.--=::""'o::-___ _ 

DOCUMENT 

-------~---------~~-------------+--+---~~=+~~~==~~~ 

l -- ---===:.::...::==-=-==~..::..::..:::..:._=_~:::::::!~""""'==_--------+---~.!__+~_l_---+_-___1 

;::"..."..------~c--""'""---_+_-__I--_+_---+---i 

,~~------+--+-----~~-----~--~----+---_4-~ 
--~~--~~~-+----------------~-~---+---_4----1 

,-----------------~----~~-----------_+---4_--~~--~--~ 

- --- ----=~=-.l.::~~::=_=::..:£-~--~_:_t~------i----+---+--f__-

Completed by ( 

Signalure:, ___ ___.:~----.:::.,..._+--I---------- Date:, _____ _ 

Printed Namerritlc:,_--:::o....,,-___ -+ ___________ _ 
Audited by (EPA): 

Sign3lure:, ____________________ _ Datc:, _____ _ 
Printed Namcrrillc:, ________________ _ 

FORMAADC-2 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tcnax 

ANALYSIS DATA SHEET f"-.., 
~/_~ h~E~P~A~S=am~lD~lle~N~o.~. __ __ 

i/ 
Lab Name:._____________ ~ntra<Zl N .: ~ 
Lab Code:.____________ Case 0.' ~~ 
SAS No.:.____________ S.: ~ ~ 
Lab Sample ID: Date Received:. __ -f--+--_ Instrument ID: ~/ 

Sampled Air Volume, m3 (corrected to STP): / / 
, 

I 

Lab File ID: Date Analyzed: / / 1l1Ulmn ID: 

/ I / ,...---------..,---.---- - -_._--_._-/-;---/---"..-----1-----.,'-:---....,------
/ l t Concentration i 

CASRN COMPOUND NAME '-J. n"bI4Jb.$ II ng/m3 

100-52-7 Benzaldehyde 
71-43-2 Benzene 
100-47-0 Benzonitrile ........... r---.. ~ 
108-86-1 Bromobenzene r----- ~ 
74-97-5 Bromochloromethane <. ~ ----t---
109-70-6 1-Bromo-3-chloropr~n~ ---; r--. / 

74-96-4 Bromoethane '\. '\. / / 
75-62-7 Bromotrichloromethane '" IV / 
104-51":"'8 n-Butylbenzene '\. ( 
56-23-5 Carbon tetrac~ "'" '" 
108-90-7 Chlorobemlne .r--....\ '\. '\ 

110-75-8 2-Cb}6ro¢hoxvetheAe 1 .......... ~ / 
67 -66-3 Chlo{Qforrn ~ I / 
540-54-5 1-ChloiOm:..ooo~ / 
75-29-6 2-Chloropro~ ~ 

108 41 8/ m r"'-1...L mtolu~ ~ 7 
95-49-&1 :..o'-ChlorotolOOpe '\ 
106-43/4 / p-Chlorotoluen~ \ 
106-9i-4'" 1,2-Dibromoethane 

78-75-~ 1,2~bromoprQ6aDl 
95-50-1 ~iclimt:.ob¢nzehe 

106-46-7 1,4-Dichlo~zene 
1190-22-3 1,3-Dichlorobutane 
110-56-5 1,4-Dichlorobutane 

I 
I 

FORMI-MVT-l 

Q i 

I 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenu: 

ANALYSIS DATA SHEET 

Lab Name: ------------------------LabCOde:, ______________________ ___ 

SAS No.: ________________ _ 

Lab Sample ID: Date Received: f) Instrument ID~ 
Lab File ID: Date Analyzed: / / ColumnID: 
Sampled Air Volume, m3 (corrected to STP): / / /) I I 

/ 
/ Con ion 

CASRN COMPOUND NAME ltQ/tubE¥' /nQ/m3 

7581-97-7 2,3-Dichlorobutane "",,- "-J I 

764-41-0 cis-1,4-Dichloro-2-butene ~ <., 
760-23-6 3,4-Dichloro-I-butene ~ ~ 
75-34-3 1,1-Dichloroethane r-- ~ ) 
107-06-2 1,2-Dichloroethane / -~ "'-I 

75-35-4 1,1-Dichloroethene '" ~ r--- ~ 
78-87-5 1,2-DichloroproJBIle '\ -~ L ;---.I 
142-28-:9 1,3-Dichloropropme '" '\ 

I / 
123-91-1 1,4-Dioxane ~ v / 

1073 67 2 1 Ethenyl-4-l'hlnrnbenzene "- '" 100-41-4 EthylbenzeI\¢" "" '\ '\ 
98-82-8 . (1-Methy16th~be~ne) .-.. "'" ) 99-87-6 1-Methyl/4-,rl-methylet}tyl) benze~ ""- V 

76-01-7 Pentac~or9kthane /~ 7 
98-86-2 1-Pl)fnylbtbanone / / "'-.../ 

100-42-5 Styre~ "-.J / . 
630-20-6 1,1,1,2-Teftacb.lomethane 
79-43-5 1,1.2.2-Tetrachl~th~ 
127-18-4 Jfetrachlor~ene ~ ') 
109 99 9/ ~" "uran~ --.......; 

108-88-/3 Ifoluene '" \ 
75-25!-2/ Tnbromomethane \ 
71-$-6~ ian~ 1,1,1-Trichloroetl 
79-06~ ~-Trichloroe~ an~ 
79-01-6 " ~chl'QrQ.ethyle~ / 
96-18-4 1,2,Nrichloropr,0)mle 
108-67-8 1,3,5-T~hyJJ{enzene 
1330-20-7 Xylenes, m- aJid ll-
95-47-6 Xylene, 0-

FORM 1- AAVT-2 

? 
"-I 

Q 



U. S. ENvtRONMENTAL PROTECTION AGENCY 
CONTRACf lABORATORY PROGRAM 

VolatiJe Organics in Ambient Air - Tenax 

TENTATIVELY IDENTIFIED COMPOU 

Lab Name: ______________________ _ 

Lab Code: ____________ _ 

Lab Sample ID:. ____________________ _ 
SAS No.: _____________________ _ 
SDG Nu: ___________________ _ 

GC Column ID: -----------------No. of TICs Found: ___________ _ 

-------- ----,------------, 

CAS RN: COMPOUND NA 
i 

~-~1: -~_-=-t- __ ~=------.~-A" ---
Q 

: 2' 
- _ ... ---- - ._-_._- -- .- --- .. --- ._--+---- -~ ..,. 

-~ 

4 

5 
(-, 

7 
8, 

9, 

JO 

! i ----r--;-------- r- _. -~""--r-- .. 
l 

----r- ---. -- r-

FORM 1- AAVT-TIC 

i 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

BLANK SUMMARY EPA Sam Ie No_ 

Lab Name: _______________ _ 

L'lh Code: --------------------SAS No.: ________________ _ 
Lab Sample 10: ______ Date Analyzed: ___ ----,f--

Lab File 10: Time Analyzed: ___ -I-.::::.-

THIS BLANK APPLIES TO THE F --- - - ------------- Laborato 
. _ _ _. J;:PA ~_Q1J2!~J~!!: __ ' _~.l!n:tj>!~-f=--=-=-===-'::..:;..L..-r=r--f--=----:--c,--f~---D~at-e-=-===-=-~T:::-im-_c-' __ 

1 ------_ .. ----.-. -- ----
2: 

. ------------- ------ --- --- --t-------'o;;:--~-__f_-f---'--------L-------, ... , 
.J 

~-.- ----- -- ---------i-----------'''''-<::i-----+--+------------
4: 

c----r--------------------+------+------+-~----"~I___-------:-------J 
5 

~----

j 

i 7, 
------l-----iP"--==---+----~+----+---___i 
--- -- --------;--------++--------!-...:::::::=. __ =---+---------+----------1 

8: 
------------------+----------P'r--->,;-----=~-------_!f_-----I___---___j 

91 ---------
; 10' 

---- - --------;-------+--->o,:--~~+------+-----+_---~ 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 .,.., 

24 
25 
26 
27 
28 

Comments: 

--r-----+----=~~r_---__+--------~--~ 
. . .. -- - ---_._-------- . 

~----+---.----. -----t-- -... - ; 
j , 

~+---+:,."""""~--'-"t---1f------+i-----------·- - -- --. 
____ -+1_- ___ : _________ -j 
Ii, 
i ~--------.-~ 

-------t-- ------~-4----------; 
, _____________ -J 

- .-; •••• - - -- .-. t •• 

-,-

__ L _ _ _ ________ : 

- - --j---- -- - ---;----- ------- --f----- - --~---------

I - t-
j 

.!.._- -- _ ... - .. __ ._- .! 

_.. .• "f-

I , 
- - -- - --- - -- -----------'- ---

FORM II - AA VT 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

LABORATORY CONTROL SAMPLE DATA SH 

'f---I--..::.....::----"''''c---- . -- - ---~ 

Lab Name:, _____________ _ 
Lab Code: _____________ _ 
SAS No.: _____________ _ 

Lab ~ample 10: _____ Date Amlyzed:,_-+----f __ _ 

Lab File 10: Time A,.~dyzed:,--7~_.:::....:__--I-

CASRN COMPOUNDNA 
71-43-2 Benzene 

56-23-5 Carbon tetrachloride 
106-93-4 12-Dibromoethane 
106-46-7 
107-06-2 
78-87-5 
127-18-4 
79-06-5 
79-01-6 

LCS Recovery: _--,..-:::::-_, ---::::..~total. 

Comments: 

FORM III - AA VT 

% 
Recove 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tcnax 

GC/MS INSTRUMENT PERFORMANCE C 
AND MASS CALIBRATION 

Lab Name:_____________ Contract N .:.~.".-______ _ 

Lab Code: Case No.' -------------------- f--~~~~--------
SAS No.:_____________ SDG N .:-1-_----"-...,..._..:::....,.. ___ _ 

Lab Sample ID:______ Date Injected: __ --:::~~ 
Lab File 10:________ Time Injected: __ -f---+-_ 
Mass BFB Injected (ng): ________ _ 

__ rr~l~_:. _._ . _________ _ 
50 ' 8.0 - 40.0% of rn/e 95 
75 i 30.0 - 66.0 of m/e 95 

__ ~~l.~~~ peak!_lOOr~ ~elative abun_d~!1~~ _________ . ___ _ 
_ -~96~:5~.0~-~9~.0~~~o~o~fm~~~1~7_4 ___________ ___ 

f- 173: Less than 2.0% of m/e 174 
174 i 50.0 - 120.0% of rn/e 95 

i 175 \4.0 - 9.0% of rn/e 174 
i 176193.0 - 101.0% of m/e 174 
~--~---~-----~--------~ 
: 177: 5.0 - 9.0% of m/e 176 
~--'----'-----.---.--------.------ - - ---- -----:f--

1 --- .-- -~--_.-

, 2 i I" - --; ---.---------
: J 1 
,---- ~-.-- -----------

4 
---- --I-I ---

5: -------------~;.;.--

l) 
. ___ .1.. _ 

10· 

11 

12 

13 ' 

14 

15 

FORM IV - AAVT 

\ ' 

-i-_D_3le ~n~Jt~e~ I Time AnaIYze~_! 
I 

j 

--+--------ll· 

I 
'---r--'--- -----r-­, ._----1 

1 ---- - ----- -. ---------.---
I 



Lab Name: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics it Ambient Air - Tenax 

INITIAL CALIBRATION DATA SHEE 

------------------------- Contract No . 
--~-----------------Lah Code: ------------------------ Case No.:+--..,..::--_~----------

SAS No.: _______________ _ SDGNo. 
~~-~~--~~----------

Instrument ID: GCCo --------------------------Standard Preparation Method: __ flash vaporization 

-- --------------:=-:--::--:--r--:=-:--::-:::--l-=-:--::--t-r-f-=-:--::--.---=-=--=-__=__' 
STANDARD CAL 1 I CAL 2 ---- -- - -------"-----'--~------r---+--f----':......::=----f>oi~.;;;.;;;..;=-~ 

EPA Sample No. 
Lab File ID 

~----~------~-----+--+--
Date i_nL~tcd __________ .L.-_____ -+-*-_ _____=:"'-<:!-_-I---.'--'-___ _ 

libration 

Time inj~lcd ____ ._~! ____ --:::I:~- -;-:/:-=-==------'-----------
mean 

COMPOUND NAME RRF :%RSD 
Benzene-d . -- ---- -- - ----- --O------------i----__ -------i-------+-------"'..,j----+-----'-____ --+-___ _ 
C~loro~enze'.!~.:_£s ______ . _____ +-

J,~= Di~.hI.o.r.Ql2e:=n=z=e=n=e=-=d~=======l==~:=!l~~======!=====~_=::;;~===~======-==-
Be-niai<Tehvcte-
Benzene "- -----­
BenzonltrTle---------t"-------~------"<-+-~---I--"-I-'--------;-------'--------

; Br()mobenzene-
---+-~---tLT-----r-----!------------ -' 

-----+---- --+---_. 
I 

Bn)lTIotrichloromethane 
11- Butvlhenzene 
Carho~ tetrachll>ride : ! 
Ch lorohenzerie ~-~ _: __ 1_-~~_-~: .. _~==~~_--_-_- :_--=- __ . _ __ 
2-Chlorohutane. I!' 

,-ChloTO-2.3-~JXi~y . .L:.-r..::.()_"_-·:..:.;n~e____'-_+_r------=:",_OC____j-----'~---+_-------tT-_-_·-=--=--·--i·-·--- --i7 

.., ChI h th I : i :1 -- oroet oxye ene. _+ ___ . ____ .-1 _______ ~ ______ _ 
,Chloroform . I 1 
I-Chloroprop:ule- -- .---_-_ =-. __ -.-. ~._-__ -_ --- ------ -------
2-Chloropropane. . r 

3-Chloro-)-P.f pe ______ ~_. __ . ____ . ___ ~_ .. ____ . 
l11-Chlorotoiue e 
o-Chloroto)u ne 
p-Chlorotnlue 
1 • .2 - Dihromoethan 
DihrOlTIt)methane 
1.2 - Dihromopropa ne . 
1.2- Dichlorohenzene 
1.3- Dichlorohenzene 
I A- Dichlowhenzcne 
1.3- Dichlorohutane 

_. - ----~-- .. -- .. --

I • __ .l. _ 

rORM V - r\r\ VT-I 



Lab Name: 
Lab Code: 
SASNo.: 
Instrument 1D: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

INITIAL CALIBRATION DATA SHEET 

Contract NO~n 
Case No.: j / 
SDGNo.! ~ 

GC~~ 
Standard Preparation Method: __ t1ash vaporization __ s~c d" Ulion ~~calibrntion 
r-

STANDARD CALli CAL 2 CALp /CAL4 i CAL5 i I 
I 

/ 1 I _ EPA Sample No. i 
Lab File ID / /: /"-~ : 

! , 

I Dale iDjected 1 I / / j J I 
Time injected : / ( / / : 

Relative Re~onse N ct~r (JtRFl mean 
i%RSJ COMPOUND NAME CALI CAL 2 G~ ~C.NL4 CAL 5 RRF 

11,4-Diehlorobutane "' '-.. ~ I 
2,3 - Dichlorobutane ~ ~ 

i , 
I 

CiS-I,4-Dichloro-2-butene r--. ~ I 
3,4-Dichlora-I-butene / :-::--:- ......., 

1,1-Die hloroethane "" --- --~ 1,2-Dichloroethane ~ 1 r----- .J 
1,1-Dichloroethene '\. " / 
1,2 - Die hloropropme \ YI 
1,3::- DiehloroproJBne '\. I 

J 1,4-'Dioxane ,....- ....... '" ~ I 
'I-Ethenyl-4-chlorobenzene / '\ '\. 
Ethvlbenzene I / '" ) ~ } 
( 1-Methylethyl) benzene / / ) v ~ "\ 

I I-Methyl-4-< I-methyleth}'llbenzene L 1 ~ ........ "j 
i Pentachloroethane / ( / / '--J 
I 1-Phen~ethanone <..... ~ v / 
I Styrene ~ ~ L ! 

11,1,1,2-Tetrachloroethane ~ "" 11.1,2,2 Tetrachloroethanp- "" '" ~ I , 
; Tetrachloroethylene / ............... ~ ~ 

; Tetrahydrofuran / /" -.............. '" '-.J 1 
! Toluene / / 

"'" 
\. 

rTribromometh~e / \ \ I 
: 1,1,1-Trichlo,oet\!ane \ I 

! 1,1,2~ Trich16cQethffile... J I 
: Trichloroethylene-........ ~ / / ! 
: 1,2,3-TrichloroproJXlbe.. ......... / / I 

I 
: 1,3,5-Trimethylbenzene ~ --...........; / I ............... 

~ / L~ylenes, m - and Q-
~Iene.o- -..........; 

FORM V - AAVT-2 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

CONTINUING CALIBRATION DATASH 

Lab Name: --------------------------- Contract No.:---:~-+ ________________ __ 
Lab Code: --------------------------- Case NO.:._---t'----=--__ ~~ ________ ___ 
SAS No.: ____________ _ 
EPA Sample No.: _________ _ 

Instrument 10: ------------------------Date Injected: ___________ _ 
Calibration Method: __ direct injection _ 

'----------.-----+----r!.----+----t~__;_-----

COMPOUND NAME %D 
----_. - -0-0 --- o------I--"--,f--:----I--=,I'-----7------

: Benze!le-d6 0 ______ • ___ 

_ <;hlorobenzeoI!o~=-~ __ .. _ _ 0 0 ••• 0 ___ •• ____ _ 

; 1,2-DichlorobenzeI!e-::2L 
--;--

1 Benzaldehyde . ______ ---o-------------+---~;:::__-~--------1 
! Benzene 
~ Benzonitrile 
: Bromobenzene 
! Bromochloromethane ! 
.-=:.::....::..::::.::.:=::.:..::=:.::..:==------........:...---.:..--.:..,----I-~f-------!------.-.-, 

I-Bromo-3-chloro ro 
i Bromoethane· 
i Bromotrichlorom~~~an~. 
l n- B~ty!!>enze!!~. __ 
, Carbon tetrachloride - -'" 

, Chlorobenzene 1---------- . __ .. - . 
; 2 - Chlorobutane r--------·- --.. -
! l-Chloro-2,3-e ox 0 

--, I 
_________ ~~ __ .---_____ . __ ---.J 

I 
-_.- --- -.-.- -- - __ A - _._ 

--~.------ - ~ --- -- --- . - - ... , , , 

~: 2:;,..-_C=h:...:lo'_'_r_oe~t'_'_h-'-0._J_ _____ ~ __ ---''-'---+-______ ~ + __ _ 
i 1 

----~o:___r ------'....,......-----r--------.---:----- -.-- - -- .- -' -
~~~~~~.c::::::.:::::=:::::......::___---L:~--~---- -_____ . __ . __ .~ -_. - _-..... _-_.-

, 1,2 - Dibromopropan~. __ _ 
, J. •. 2 __ :oJ)i<:.~ lor~)_l?~~ze ne 
: I!~-Diehloroh~~zene 
,1.4-Dichlorohenzene 
1.3-Die hlorohutane 

-t-. 

FORM VI - AAVT-I 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
I 

CONTRACT LABORATORY PROGRAM 
Volatile Organics in Ambient Air - Tenax 

CONTINUING CALIBRATION DATA SHE 

Lab Name: ___________ _ 
Lab Code: ___________ _ 

Contract No.: 
~~~------------­

Case No.: 
--+-~------------SAS No.: ___________ _ SDG NO.:_f---'O-":~----::::....".....----------_ 

EPA Sample No.: _________ _ Lab File IDr _+-__ ---:::.~--~-------
Instrument ID: ------------------
Date Injected: Tin:N: ~ ") 
Calibration Method: ___ direct injection ___ via cartr" ge Date of Init. Cal.: "'-J 

/"... 

! COMPOUND NAME IC mean R~ 1/ RJtF7 %D I 

I ---
/ / / / 1,4-Dichlorobutane I , 

2,3 - Dichlorobutane 
I 

~ "'- / / I i'-... 
cis-1,4-Dichloro-2-butene I ~ '-./ / i 

3,4-Dichloro-l-butene 
, 

~ ~ , 

1,1-Dichloroethane I ~ ~ 
1,2-Dichloroethane r--- ~/ 
1,1-Dichloroethene ( -----..... 
1,2 - Dichloroproj:llne "'''' --"7 7 f'-o 

1,3-DichloroproJEne '\.'\. I / ~ 
1,4-Dioxane '\. '\./ / 
1-Ethenyl-4-chlorobenzene '\. t 
Ethylbenzene /- ........... '" '" i 
(1-Methylethyl) benzene / -- \ '\. '\. 
I-Methyl-4-(1-methylethyl) ~nze/e \~ ~/ 
Pentachloroethane / / ~ 

v 

1-Phenylethanone / / / / ~ V 
Styrene ( ~ / / 
1,1,1,2-Tetrachloroetha~ "'-.../ / 
1,1,2,2 - Tetrachloroethane ~ ~ 
Tetrachloroethylel)1ii"" -........ "' .......... ~ 
TetrahydrofuraJf - ~ ~! 
Toluene / / ~ "I\- "" 

Tribromomitha,ie -"'- \ 
1,1,1-Tri9!lloJ!6ethane \1 
1,1,2-TricbIor~ane }i , 

Trichloroet~e ~ Ii / 
1,2,3-Trichloropr~ne ~ / 'I 
1,3,5 - Trimeth.Ylbenze~ "" / i 
Xylenes, m- and p- ~/ 
Xylene, 0- i 

FORM VI - AAVT-2 



Lab Name: 
Lab Code: 

U. S. ENvtRONMENTAl PftOTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 

INTERNAL STANDARD AREA AND RT SUMJ.Y~~ 

--------------------------------
-----------------------------SASNo.: ------------------------------

IJ 
, Perfluorotolucnc 1,2-r1:>iciIoroben~e~, 1,4-Difluorobenzcnc ' 

~. __ [Area # !RT # .Meal # IfI' / #\Area # IRT #' 
, 12-HOUR STANDARD I /" I / 

Upper Limit I ~ ~/ / 
Lower Limit 

EPA Sam~le No. 

lr-____________ ~I------_+-=~+-------~~~~+~+_----~--~ 
2r-__________ ~------~/------~~--~~±---~_+V-------+_--~ 
3 ~.~~ -~ 

4 :===========:======::"'=:'\::::=7:r=:----------L===:======:===~ 5r-________ ~ ____ ~--_~~~~L~j-4--~~ __ ~--~ 
6r-______________ +-~ ____ ~ ____ ~~~~v~~/ __ ~ ____ ~ ______ +-__ ~ 

7~' ____________ ~~~--~~ __ +-~~\~-+--__ +----__ -+--~ 
~l ! / '\ "" ~ -----------------~~~--~~---r--~--~~----+--------+----~ 

9 I ~ L ~ ~ ."'" } ,------------------+~-7----~----~~--~-+-----~--------~----~ 
101 / / ~ v 
l1~i ------------/~!~---#-/~-r"--~/~~---+------+---~ 
r---------------~_+----__ ~7---~~~--~----~r-------~----~ 

12: ( ~ / / -
~--------------~~~~~++----~------~----~r-------~----~ 

131~1 ----------------~~--~-~---v/----~--------~----~------~r---~ 
14l ~ ,,~~_r------~----~------~--~ 
15 I ~ ______ .......... ~'" ~ 

]6:: ========:/~~/==-~=~=:~~==:::~==:J:=======~====:=======:===: 17: / I ~ ~ 
181--------/~/~---~--~\-4~----~-----+----+------+--~ 

]9 1 -----1 ~ I ) 1 

2()~___ ~ . ~ / II 
AREA: Upper Limit: + f int~tandar/ar . 

Lower LImit: -~ of l ~l ~d ea. 

RT: Upper Limit: +0.33 minutes of internal standard RT. 
Lower Limit: -033 minutes of internal standard RT. 

All vctlues outside of the QC limits must be fo ed by an "*" under the "#" column. 

FORM VII - AA VT 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - TeD8X 

TENAX CARTRIDGE CERTIFICATIn 
Lab Name:_______________ con~Tc0o.:.-------
LabC d Ca N o e: 

r~~" SAS No.: 

i I 
Tell'ax canridl!e ID ~ ~ 

11 COMPOUND NAME ~'V ~ ~ 
1 i Benzaldehyde / / r" / 

I 2! Benzene i / V I ! 
! I 

i 
I IL ii' I 3 I Benzonitrile j 

! 4 Bromobenzene / / / / 1 

5 Bromochloromethane I Z ~ / / I 
! 6[I-Bromo-3-chloropropanei 

I 

~ '--/ ! i 
, 
I 

7 i Bromoethane 
I 

~ ~ I i i 1 
I 8 i Bromotrichloromethane ! ~ ~ ! 

i 

I 9! n- Bu!ylbenzene r-t------ ---..... ~ I ! ' 
\ 't--- -------..., , 

i 10 i Carbon tetrachloride 1 
I 

: 11: Chlorobenzene ! "'-i"'- 1 r----J I 

! 12 I 2-Chlorobutane ~ '\. / / ! 

i 13 ~ l-Chloro-2,3-epoxypropane i 

"" 
v / I I I 

; 14; 2 - Chloroethoxyethene -- ......... 
j 

"" "" 
i r---r 

/'~ '\ ~ ! ! 15! Chloroform I l\ I 

! 16! !-ChJoroj).!opane / / \ v--.......... '\ / I 
I 

i 1712-Chloroprdpane / / ) J- ~ 
I 18 i 3-ChJoro-l-propeie I / I I ~I , I 

I 

! 19 m-Chlorotoluene "- '" / / 
i 20 I o-Chlorotoluene ~ 

"V ( 
i 21 p-Chlorotoluene ~ ~I 
:)2 ,~~-Dibromo~ane ~ ~ i7 I 

I 

I 23 i Dibromom~ha¢" ~ ~ [J I l 
i 24 1,2 - Dibrirnqt)roQane ~ \ i 
: 2511,2 - D~loi>benzene \ \ ! ! 

! 

! 26 i 1,3-Pkhlo~nzene ) I \ 
I 0-.-.--

1/ / : 27\ 1,4-Dich~ben~ i i i i 
------1 

, ~: 11*~~:::~:;~~--=-~- . _~-:~ _ . I 
I 

i 
, 

I - .--~ 

I 
, I 

I i , r- ---T-----;----·- - -- - -
I I, . ' I I I . , ___ . • __ -'-_. ____ ...l.-___ ~, ____________ , 

FORM VIII - AAVT-J 



lab Name: 
lab Code: 
SAS No,: 

" 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Volatile Organics in Ambient Air - Tenax 
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Exhibit C VOA of Ambient Air on Tenax® 

TABLE 1 

VOLATILES IN AMBIENT AIR 
TARGET COMPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIMIT~ (CRQL) 

Target Compound 

Benzaldehyde 
Benzene 
Benzoni trUe 
Bromobenzene 
Bromochloromethane 
I-Bromo-3-chloropropane 
Bromoethane 
Bromotrichloromethane 
n-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
2-Chlorobutane 
l-Chloro-2,3-epoxypropane 
2-Chloroethoxyethene 
Chloroform 
l-Chloropropane 
2-Chloropropane 
3-Chloro-l-propene 
m-Chloroto1uene 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dibromopropane 
1,2-Dich1orobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobutane 
1,4-Dich1orobutane~ ____ _ 
2,3-Dich1orobut ne 
1,4-Dich1oro- -bu 
3,4-Dichloro 1-

December, 1991 

/ 

20 
9 
5 

45 
7 
5 

26 
6 
3 
7 
6 

12 
26 
27 
9 
6 
11 
6 

·2 
2 
2 

11 
15 
48 
4 
5 

41 
2 
27 
17 
7 

22 
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Exhibit C VOA of Ambient Air on Tenax® 

TABLE 1 

VOLATILES IN AMBIENT AIR I 

TARGET COMPOUND LIST (TCL) AND / 
CONTRACT REQUIRED QUANTITATION LIMITS l CRQ 

Target Compound 

l,l-Dichloroethane 
l,2-Di ,loroethane 
l,l-DJ_nloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
1,4-Dioxane 
l-Ethenyl-4-chlorobenzene 
Ethylbenzene 
l-(methylethyl)benzene 
l-Methyl-4-(1-methylethyl)benzene 
Pentachloroethane 
I-Phenylethanone 
Styrene 
l,l,l,2-Tetrachloroethane 
l,l,2,2-Tetrachloroethane 
Tetrachloroethylene 
Tetrahydrofuran 
Toluene 
Tribromomethane 
l,l,l-Trichloroethane 
l,l,2-Trichloroethane 
Trichloroethylene 
1,2,3-Trichloropropane 
1, 3, 5-Trimethylbenze 
Xylenes, m- and p­
Xylene, 0-

NOTE: The 

December, 1991 

CAS 

19 
13 
23 
13 
32 
13 
7 
6 
4 
13 
6 

10 
6 
3 

22 
9 
4 
7. 

28 
6 
7 
3 

16 
9 
2 
2 

ract Required Quantitation Limits (CRQL), 
itation limits in these tables are set 

ivalent to -the concentration of the 
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Exhibit C VOA of Ambient Air on Tenax® 

TABLE 2 

VOLATILE ORGANIC COMPOUNDS FOR 
TENTATIVE IDENTIFICATION AND DEVELOPMENT OF 

Target Co:!!pound 

Carbon disulfide 
Pyridine 
1,2-Dibromo-3-chloropropane 
2-Chloro-? 3-butadiene 
trans-1.4-Dichlorobutene 
t'cop;:;.na1 
:-!1exanone 
Cyclohexanone 
I-Bromobutane 
2-Methylnaphthalene 
1.3,4-Trimethylbenzene 
2,2-Dichloropropane 
l,l-Dichloropropene 
n-Propylbenzene 
tert-Buty1benzene 
sec-Butylbenzene 
1,2,3-Trichlorobenzene 

* 

DE'cE'mber. 1991 

75-15-0 
110-86-1 
96-12-8 

123-38-6 
5:'1-78-6 
108-94-1 
109-65-9 
91-57-6 
9 3-6 

94- 0-7 
5 58-6 
03-65-1 

9 -06-6 
35-98-8 

87-61-6 

unds for which the adsorbent method has not 
nked as air toxics of concern or identified 
t during the development of this document. 
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1 

1.1 

INTRODUCTION 

EXHIBIT D 

ANALYTICAL METHOD FOR THE DETERKINAT~ON~'F 
VOLATILE ORGANIC COMPOUNDS (VOCs) IN R 

COLLECTED ON TENAX® AND ANALYZED 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY, GC S) 

/ '~ 

Scope and Application 
U 

1.1.1 This document describes 
concentration of specific volatile organ· cpmpounds 
included in the Target Compound List (E ib t C) a 
method is based on the collection of V Cs 
is made of poly(2,6-diphenylphenylene oxi 
desorbing and analyzing the VOCs by ga chro spectrometry 
(GC/MS) . 

1.1.2 While this method outlines the use of Te e adsorbent, 
alternative adsorbents (e.g., multibed) will be e Laboratory 
must demonstrate audit accurac . ate precision ·mits of the 
a~ternative adsorbent as well orbent cha . tic data for 
selected analytes in order for be e ·~alent. I 
analysis of Performance Evaluatio ) s 1 
accuracy 
accuracy 
five (5) 
utilized Tenax8 adsorbe~-T~'A 
methodology where fou 
a different air vol 

1.1.3 

u on procedures developed by the U.S. 
en y, Atmospheric Research and Exposure 
ar h Triangle Park, NC and outlined in 

for the GC/MS Determination of Volatile 

as 

on Tenax®. II Compounds which can be determined 
organics having boiling points in the range of 
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approximately 80 to 200°C. 
category can be determined. 
list the target compounds to 
(e.g., semi-polar) may yield 
individual user is required. 

1.2 Summary of Method 

VOA of Ambient Air on Tenax® 

However, not all compoun s 
Exhibit C and Table D 

by the 

1.2.1 In the field, ambient air is drawn t ro gh an adsorbent cart' e 
containing approximately 1 to 2 grams of wnile highly 
volatile organic compounds and most inor ic constituents 
pass through the cartridge, certain vol 
retained on the adsorbent bed. The ca and 
transported back to the laboratory fo 

1.2.2 

1.2.3 
procedure is begun. 
to a temperature to 
while the mass spec 
computer for subs 

1.2.4 
on the 

December, 1991 

internal 

'nitiated and the analytical 
he GC column is programmed 

the organic compounds 
are recorded by the 

to 

erized library search routine, 
mass spectral characteristics. 

method of relative response factors, 
responses for analyte and standard are 

the sample and this relative system 
tity of compound"present on the 

performed using the method of 
reported as "ng/tube" since the 
desorbed and analyzed in one GC/MS 

in m3 pumped through each sample cartridge 
e concentration may also be reported in 
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Exhibit D VOA of Ambient Air on Tenax® 

1.3 Interferences and Limitations ,~ 
1.3.1 In the use of Tenax® adsorbent, artifacts can~ar'se from chemical 
reactions due to oxidants in the sample, degradati~ ~ the Tenax®, or 
thermal alterations of certain VOCs. This can us ally be esolved by 
running blank and laboratory control samples pri r alys and using 
mUltiple sampling volumes. 

1.3.2 Excessive concentrations of water vap 
cause some changes in retention properties 
can be minimized by multiple sampling volu es, 
and the use of desiccants in the culture ub 

humidity vs m~ 
In general, t i.§' 
sa~~:ing volumes, 
storage. 

1.3.3 ompound(s) of 
interest is a commonly encountered pr lem'n od. The ·user must 
be extremely careful in the preparation, stor handling of the 
cartridges throughout the entire sampling anal sis process to minimize 
this problem. Otherwise, false positive detec 'on 0 hloroform, toluene, . 
benzene, and other common volatile organics may 0 ecautions should 
be taken for sampling caustic atmospheres which conta' lev Is of NOx and 
molecular halogens greater tha 2-5 p 25 ppb, resp ively. 

1.3.4 

1.3.5 
method, detectio 
upon two factor , 
each specific co 

1.3. 
but 

December, 1991 

must be known 

nces the linear range of the 
The linear range depends 

is a function f the breakthrough volume of 
nd, it is related to the limits of MS 
us, the range and limit of detection are a 

which is present in the sampled air. The 
capillary GC/MS/data system 

gnitude (5-500 ng, 5-5,000 ng). 
may v from 0.1 ng to approximately 50 ng. 
plot may begin at levels as low as 1000 ng 

h compound. 

is generally ±30 percent RSD, 
a d physical nature of each analyte. The 

a function of several factors: (1) the 
ne the breakthrough volume and its relation 
for each of the organic compounds identified; 
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Exhibit D VOA of Ambient Air on Tenax® 

(2) the accurate measurement of sample volume; (3) t e rcent recovery of 
the organic from the sampling cartridge after a per od of storage; (4) the 
reproducibility of thermal desorption for a compo d om the cartridge 
and its introduction into the analytical system; 5) the ccuracy of 
determining ~he response factor ratios between tifi 
the quantitat n standard used for calibrating analy 'cal 
(6) the reproducibility of transmitting the s through 
resolution GG column. 

1.4 Definitions 

NOTE: Definitions used in this test me 
should ASTM Test 'Me 

of use. 

1.4.1 Cryogen: A liquified gas used 
(-150°C) in the cryogenic trap of the 
cryogen is liquid nitrogen. 

temperatures 
A typical 

_ •• ~~t~ieal system with 

I 

1.4.2 Dynamic calibration: 
calibration gas concentrations 
system, by metering known volume ie 
standards and zero gas into a eoam 

ynamic, flowing 
f-~~entrated gas 

1.4.4 Deuterated 
(hydrogen isotope 
system quality a 

1.4.5 

1.4 
che 

December, 1991 

system. 

selective detector where the 
data for the target compounds 

hich contain deuterium 
for 

ibration of an analytical system with known 
obtained from a source such as gas 
stock solutions. 

Ratio of RTs of two different 
n and carrier gas flow rate, where the 

r tention time for a reference chemical. 
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2 SAMPLE STORAGE AND HOLDING TIMES 

2.1 Receipt of Exposed Cartridges 

2.1.1 Receive all exposed Tenax® cartridge tubes in a s 
appropriate Chain-of-Custody sheet. Match 
the corresponding sample to ensure that no mix 

2.1.2 Check each 

missing. 

2.2 Procedures for Sample Storage 

2.2.1 Put all cans of samples in 
log each sample in the appropriate notebook as 
Chain-of-Custody sheet in the pro'ect notebook (witn 

'1eet with 

temperature and 
ot analyze any 

information is 

regarding that particular samp ) a . ning and dat1 it, and store 
any used cartridges in sealed an~they can cled, cleaned, and 
used again. 

2.2.2 The samples must be stored a a os here demonstrated to be free 
of all potential contaminants. The p rtridges should not be stored 
at elevated temperatures. High tempe tur result in leaking and 
thermal alteration of t ompounds. 

2.2.3 Samples and 

2.3 Contract Require 

t.he 
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3 CARTRIDGE PREPARATION AND CERTIFICATION 

3.1 Cartridge Preparation 

3.1.1 Summary 

The following routine shall be follow s 
D/ .T-S) in the pr~paration of TenaX® ca/~ges 

3.1.1.1 Cleaning and preparation;6f ~nax® adsorbent; 
/ / 

3.1.1.2 Preparation of the empyy tibe the 
cartridge design to be used; / 

3.1.1.3 Packing of 

3.1.1.4 Pre-conditioning of the 

3.1.2 Apparatus and Materials 

NOTE: All glassware must 
SA-8 laundry compound, or e 
Deionized water, and baking 

3.1.2.1 Extraction 

3.1.2.2 
Fisher Scientific 
equivalent. 

3.1.2.3 

3.1.2.4 

DUD x 180 nun). 

and 

in Amway 
rinses with 

SOO-SSO°C. 

xtraction flask and condenser 
burgh. PA, 15219. or 

x 1. 6 cm O. D.. TEKMAR 

dry ice trap and connected to 
Scientific, 711 Forbes Avenue, 

r 1000-mL flask. 

e: Type H15 for weighing Tenax®, Fisher 
enue, Pittsburgh, PA, 15219, or equivalent. 

gas connectors and desiccant (Drierite). 
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3.1.2.10 Jar, wide-mouth, amber. 

3.1.2.11 Crystallizing dish, Kimax®. 

3.1.2.12 Aluminum foil. 

3.1.2.13 Pyrex disks: For drying 

3.1. 2 .14 Sieves: 40 and 60 mesh. 

3.1.2.15 Glass funnel. 

I 
3.1.2.16 Cotton gloves. 

USil~/ 3.1.2.17 Pre-washed glass wool, 

3.1. 2 .18 Glass wool, silanized. 

3.1.2.19 Teflon cap liners: 24 mm. 

3.1.2.20 Stainless steel 

3.1.2.21 Screw caps: 24 

3.1.2.22 Silicone septa: 

3.1.2.23 One-gallon 
cartridges. ~--~ 

of 

3.1.3 

3.1.3.5 

December, 1991 

To hold clean TenaX® 

cm 0.0., TEKMAR Co., P.O. 

For storage 

6-diphenylphenylene oxide polymer), GC 
Inc. Deerfield, IL 60015. 

For preventing contamination of 

or equivalent. 
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3.1.4 TenaX® Cleaning 

NOTE: The following adsorbent purification pr ce is based on U.S. 
Environmental Protection Agency, Atmospheric and Exposure 
Assessment Laboratory (AREAL), Research Tri gl rk, Standard 
Operating Procedure (SOP) manual entitled " OP for P 
Clean Tenax® Cartridges". Deviations fro 
carefully evaluated before implementatio 
Shorter cleaning procedures of the Tena ® 
the laboratory's responsibility to pro id 
variation from this cleat' ~ng procedur t 
implementation into the laboratory P. 

is 

3.1.4.1 All Tenax®, whether new r r 
solvent extractiJn and thermal tre ment 

through 
sample 

collection of organic compounds. All 
purification as well as cartridge materia 
cleaned by water rinsing followed by an acet 
oven at 250°C. 

used in Tenax® 
d be thoroughly 

and dried in an 

3 .1. 4 . 2 To the 

3.1.4.3 
Worksheet. 
and matrix in whi 

previous TenaX® blank value 
fixed-site monitoring, 

3.1.4.4 
units, each 
Load approx' 
Tenax® witH 

3.1.4.5 

per 

December, 1991 

1 

d a water-cooled condenser. 
in each thimble and cover the 
unsilanized glass wool. 

the Soxhlet, add 600 mL of methanol to 
ly pour an additional 300 mL of methanol 

nser water and the temperature-controlled 
on the Tenax® Worksheet the date and time 

was s ar ed. After the first extraction cycle, adjust 
ure t e variable transformer to obtain five cycles 

°nue t e extraction for 16-24 hours, checking the 
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excraction units twice daily and entering che Z'nfO ma 
Worksheet. 

NOTE: To avoid solvent losses, ensure that su fic ent 

ion on the 

water is 
flowing to cool the condensers. 

3.1.4.7 After 16 to 24 hours, cool the sys 
methanol. With a pair of tweezers careful 
let it drain in a 100-mL beaker for 10 
with 50 mL of clean n-pentane. Repeat 
the thimble to the Soxhlet. Discard 

NOTE: To avoid contamination, do no 
hands. 

3.1.4.8 Transfer 700 mL of clean p tane Reposition . 
the date and 
cycle, adjust 

the Soxhlet and heat to reflux. Recor 
time that the pentane extraction began. er 
the temperature to obtain five cycles per hou 

3.1.4.9 Obtain and fill 0 

date and time of each oper ti 
Worksheet for this Tenax® b 

pentane. 

3.1.4.10 
at room temperatu 
through a cryoge ic 
24 hours. trans er 
crystallizing 
the dish in 

vacuum. 

December. 1991 

o roo emperature, remove 
f tweezers, and discard the 

e thimbles in the desiccator 
en low (e.g .• 25 mL/min) 
ual organics. After at least 

thimbles to a large 
ly with aluminum foil. set 

the cryogenic trap with dry 
ight at lOOoe and slight 

to 
hours) before opening the oven. To 

off the valve leading to the pump. 
ne to other valve connector on the vacuum 

on ~he nitrogen flow with one hand while opening 
and. Ensure that the nitrogen is vented out 
ted charcoal tube. 

from the vacuum oven, open the valve 
en immediately turn the vacuum pump off. 

Te ax® tubes, protected from the light, in a clean 
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wide mouth jar with Teflon®-lined 

3.1.4.14 Dry the rest of the Tenax® 
procedures from step 3.1.4.10. 

3.1.4.15 Combine the contents of the 
same batch. 

3.1.4.16 As an option, sieve the 
fraction in the 40/60 mesh range. 
Label the jar "sieved Tenax®" and 
operation on the Worksheet. 

3.1.5 Tube Preparation 

VOA of Ambient Air on Tenax® 

above 

NOTE: A 10-cm tube (stainless steel 0 

referred to as a Tenax® cartridge. This ction 
of the empty cartridge prior to packing with 

3.1.5.1 The first 

3 .1. 5 .2 A seco 
This design e 
exterior sur 

3.1.5.7 

December, 1991 

the 
is shown in Figure 
urfaces is 

is the need to 
~~~i~d~e portion of the cartridge 

the purge gas stream during 
oves must be worn at all times 

e of the open cartridge to 

hown in Figure DfVT-lb. 
direct contact with the 
of the cartridge is purged. 

has been developed by 
The tube contains three 

which Tenax® 

·tlge design chosen, the thermal 
s ~ling system must be selected to be 
ar ·cular cartridge design. 

liners in a beaker and sonicate them in 
liners with fresh methanol. 

with n-pentane instead of methanol. 

Tefl n® liners in the vacuum oven for five hours at 
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100°C and slight vacuum. Store the liners in 
protected from light. 

NOTE: To avoid contamination of the Teflon®, 
tweezers to handle the liners. 

3.1.5.8 Clean the silicone septa 
3.1.5.5. 

3.1.5.9 Soak the 24-mm screw caps in m th 
remove the paper-lined foil from the c ps 
caps in clean methanol and dry them i t~e 
100°C. 

3.1.5.10 Wrap the Kimax® culture 
it with clear tape and place a 4-c 
the culture tube. 

3.1.5.11 Place a silicone septum in the 
with a cleaned Teflon-liner, and loosely 
the screw cap. 

jar, 

pair of 

step 

the 
at 

the septum 
tube with 

3.1.6 Tube Packing 

3.1. 

NOTE: To avoid 
pair of 

3.1.6.1 Carefully 
tubes with rough 

3.1.6.2 Set 
into one 
place with a 

3.1.6.3 
2 g) of 

December, 1991 

always use a 

Discard glass 

ins a 4-cm glass wool plug 
lass wool plug lightly into 

transfer a known amount (approximately 

other end of the 
a dowel. 

in the prepared culture tubes 

cartridge into the conditioning unit and 
This allows oxygen to.be purged from the 

Page D-11 



Exhibit D VOA of Ambient Air on Tenax® 

3.2 

3.1.7.2 Turn on the desorption unit to 250°C, pi ce 
in the cryogenic trap, and open the helium line 
chambers. 

NOTE: Ensure that a cryogenic 
to remove residual organics. 

3.1.7.3 Adjust the helium flow under eac 
mL/min., then condition the Tenax® cart 
Make sure that helium flow is tl t 
desorption. 

3.1.7.4 Refill the cryogenic trap 
when the level of liquid nitrogen 

NOTE: If liquid nitrogen in the trap I 

trapped in the line will be transported 

3.1.7.5 Record all pertinent 
Worksheet for specific Tena ® 

3.1.7.6 Allow cartridges to 
flow. Remove each cartridge 
place the hot cartridge in 

3 .1. 7.7 Seal 
number and the cultuT~~~ 
in a tightly seale 
type shown in Fi 
labeled). 

3.1.7.8 

C. 

it ogen every hour, or 
-third full. 

the impurities 

Cleanup 

under the helium 
and immediately 

the Tenax® batch 

3.2.1 Summary 

the 

3.2. 

contamination 

x® cartridges must be checked after 
stablish the percentage that pass the 
total of forty individual cartridges should 

hes to check for individual cartridge 
batch contamination by the cleaning apparatus. 
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If and when only two or less individual cartridges~ contaminated 
and no batch contamination is evident, the 1aborafor may reduce the 
number of cartridges tested for cleanliness af~e c eaning, but must 
continue to check 10 percent of the cartridges r e cartridge from 
each Tenax® cartridge batch, whichever is gre er. 

3.2.3 Procedure 

3.2.3.1 Calibrate 

3.2.3.2 Analyze the clean, precon 
desorption and preconcentration me 

the 

e 

3.2.3.3 Cartridges should be used s 
preparation and analyzed within two weeks 
possible, the cartridges should be stored 

weeks after 
If 

(i.e., no solvent extracts 
contained in the freezer). 

3.2.3.4 The 
two weeks after certification. 
a period of two weeks or more af 
must be reconditioned 
subsequent 
using. 

3.2.4 

organics are 

compound concentrations are 
uantitation method. Use the 

concentration levels: 

EQ. D/VT-l 

in the sample tube; 
in the calibration standard; 

in the injected calibration 

bate nax® cartridges prepared must be checked for 
analy, ing 10 percent of the cartridges or at least 
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one cartridge in each batch, whichever is greate 
preparation. The analyzed cartridge(s) must no 
target VOCs at levels greater than the CRQL, a d 
VOCs per cartridge must not exceed 10 ng. 

3.2.5.2 While acceptance criteria can 
components of interest and anticipated 
minimum, the clean cartridge should be 

o 
c tain any of the 

e total level of ~
. ediately after 

than the CRQL of each component. For m st compounds, the blank 
should be less than 10 ng total VOCs p r artridge in order to 
acceptable. More rigid criteria maY~ldoPted, necessary, within 
a specific laboratory. / 

3.2.6 Corrective Action 

3.2.6.1 Any cartridge with a target a lyte 
than the its CRQL or a total concentratio rea 
and non-target) shall be recleaned and reana 
criteria for cleanliness, or be set aside. 

3.2.6.2 If a cartridge d sweet these 
entire batch should be reje te 

3.2.7 Documentation 

Results of the certification th Tenax® cartridges shall be 
reported on Form VI~-=~ 

3.3 Supplying 

3.3.1 As a quali 
spiked with thre 
chlorobenzene-d , 
during sampling 

3.3.2 
either 

NOTE: 

December, 1991 

oun can be added to the adsorbent cartridge by 
tati dilution, or by the permeation·gas 

spiking technique must be employed 
s in an analytical sequence. 

ustody and Field Data Sheet for all samples 
abel the requested number of Tenax® 

Store all of the labeled Tenax® 
needed. 

batch number has been assigned per matrix, 
all the field and duplicate samples. 
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4 CALIBRATION STANDARDS PREPARATION PROCEDURES 

4.1 Flash Vaporization 

4 . 1 . 1 SUI/unary 

4.1.1.1 A dilute solution of 
methanol is injected into a heated zone in 
methanol and the solute compounds are ra 
onto a sorbent cartridge. 
sorbent and is rapidly eluted from 
are retained in the cartridge. 

4.1.1.2 The solute compounds rema' 
cartridge is removed from the flo 
des orbed from the cartridge and de 
for analysis. 

4.1.1.3 

solution injected, this me 
standards on sorbent cartr 

4.1.2 Interferences 

Il 

bed when the 

rtridge can be 
e volume of 

pt 

4.1.2.1 Contamination of 
calibrated or with compounds 
will result in false~r.q~ 

with compounds to be 
instrumental responses 

responses. 

4.1.2.2 
the mixture and 
Absorption of 
probably res 
desorption, 

4.1.2.3 

December, 1991 

oun s can deplete them from 
une cted reaction products. 

'x of sorbent particles will 
the cartridge during 

consecutive injections from the same 
each injection may result in erratic 

Ie residues in the syringe. Rinse 
hano and acetone and dry in a vacuum 

30 seconds. (A heat gun is used to 

orously cleaned after each ~nJection to 
ven if more than one injection is needed 
eshly cleaned syringe must be used for each 

so may result in erratic responses. 
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4.1.3 Apparatus and Materials 

4.1.3.1 Flash vaporization unit (see 

4.1.3.2 Liquid microsyringes: 
liquid standards into flash vaporization 

4.1.3.3 Volumetric flasks: 25-, 50-, 

4.1.3.4 Helium cylinder and 
controlling flow rate. 

injecting 

4.1.3.5 Flow meter (i.e., 

4.1.3.6 Thermal conductivity dete 

4.1.3.7 Vacuum syringe cleaner. 

4.1.4 Procedure 

4.1.4.1 Assemble 
Figure DjVT-3. 

4.1.4.2 Adjust 
310 ± lOve. 

4.1.4.3 Allow 
equilibrate the s 

4.1.4.4 
sorbent 

store at 

December, 1991 

in 

minutes to 

lute methanol from a 
a thermal conductivity 
re tried to find one which 

30 mL/min and the heater to 310 0 ± 
'dge in line, and pass helium through 
inutes. 

ringe, retrieve from the individual standard 
solvent flushing technique. 

of the standard in the syringe, inject 
injection point, the syringe contents over a 

Allow the helium containing the injection 
the cartridge for 50 minutes or until 1500 mL 

Remove the cartridge from the system, cap, and 
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4.1.5 Calculations 

4.1.5.1 The approximate volume of solution to 
calculated by working backward from the size 0 spike 
in the sorbent cartridge. An example of this calcu1a 

If a 500 ng spike is needed, it could 
of methanol containing 50 ng/~L of sol t 
ng/~L solution - 500 ng. ~ 

A solution containing 50 ng/~L of /ol/ce is prepared by dissolving 
5 mg of neat compound in a 100-m umetric 
mark with methanol. 

If the density of the neat co 
then the measured neat compoun 
5 .14 ~L. 

Therefore, 5.14 ~L of solute measured 
50 ng/~L solution when diluted to 100 

It is not practical to me 
practice would be to di 
to produce a concentratio 0 

0.0486 mg/mL - 48.63 ng/~L. 

A 10 ~L 

4.1.5.2 As 
follows: 

Standard 

ethylbenzene 
p-xylene 
acetophen 
2-nona 

9.54 
10.33 
10.28 

9.85 

produce 

'cro1iters, so usual 
in 100 mL of methanol 

5 ~L)/100 mL -

486.3 ng. 

·xture can be prepared as 

Deliverable Spiked on 
Volume Cartridges 

~L ng 

3 286 
3 310 
3 308 
3 296 

into a 100-mL volumetric flask using a 

December, 1991 

are filled to the mark with spectrographic 
mixed thoroughly. Three microliters 
when injected into the flash 
approximately 100 ng of each compound 
in the table above. The solution must 
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4.2.1 Summary I 4.2 Static Dilution Bottle Technique 

4.2.1.1 A quantity of liquid organic comp~o'd' . 'ect into 
round bottom helium-filled flask through a ep urn cap, Aft 
injections are completed, the flask is agi at d and heate 
complete vaporization. 

a 2-L 

4.2.1.2 Aliquots of the 
cartridges or analytical instruments. 
delivered is calculated from: (1) 
volume of liquid injected into the 
the volume of the vapor aliquot r 

NOTE: The quantity of any compound in' cted i 

each compound 
e liquid; (2) the 

the bottle; and (3) 

dilution flask 
must be substantially less than that whic oul 
pressure equal to its vapor pressure at ambie temp 
Vaporization of liquid aliquots injected into the ott must not 

or aliquots 
If these 

result in a large positive ress nd removal of 
from the flask must not re ult . 
precautions are not 

4.2.1.3 
has been validated 

4.2.2 

Acetophenone 
Benzonitrile 
1,1,1,2-Tetr 

4.2.2.1 

December, 1991 

standards 

roe thoxye thene 
I-Methylethylbenzene 
1,3,S-Trimethylbenzene 
Butylbenzene 
I-Methyl-4-(1-Methylethyl)benzene 

vapor molecules on the walls of the bottle or 
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on the septum will result in loss of material, wit 
decrease in response. This is especially likely 
annealed bottles are used. Contamination of ap 
adsorption loss or provide unexpected sources 
mi:.;:;:ur<2. 

4.2.2.2 Chemical reactions between compou 
the mixture and might also result in unexp 
Use of a syringe for consecutive injecti 
without cleaning after each injection m 
due to buildup of sample residues in t e 
syringes with methanol and acetone an drY 
for approximately 30 seconds. (A he t pn 
of the syringe during vacuum dry in .) 

NOTE: Syringes must be rigorously eane 
remove traces of sample. Even if more 
from any given source a freshly cleaned 
injection. Failure to do so may result 

4.2.3 Apparatus and Materials 

4.2.3.1 
beads and a 
modified to 
Box 371856, Cincinnati, 

4.2.3.2 Gas-tight 
1000-, and 2500-~ . 

4.2.3.3 
dilution 

4.2.3.4 

in 
in a 

cleaner 
barrel 

diameter glass 
ar - the flask is 

TEKMAR Co., P. a . 

least two 

4.2.3.5 connected to a length 

with a septum cap. 

4.2.4 

4.2.4.1 rinse several 
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times with deionized water, and dry in an oven:it 30°C for 4 hours. 

4.2.4.2 Place 30 3-mm glass beads inside the as and weigh on an 
analytical balance to an accuracy of 0.01 g. 

4.2.4.3 Fill the flask with deionized wate~t~the Y~ septum cap. V 
4.2.4.4 Weigh the flask containing the 
analytical balance to an accuracy of 0 

beads and water 0 a 

4.2.4.5 The weight of the 
difference between the two 

where: Vf 

Wt! 
Wt i 

volume of flask, mL; 
final weight of flask with b 
initial weight of flask 

EQ. D/VT-2 

g; and 

4.2.4.6 Two methods have flask with 

(one at a time) 
injection with 
for the beads to 

of 

r trieving a clean, dry 2-L flask 
beads and flushing the flask with helium 

inutes. At the end of the flushing process, 
Mininert septum cap. Place the 2-L 

s irring apparatus and set at the maximum 
yr ges, inject the calculated volume of each 
t' e) or from the mixture solution into the 

beads are agitated by the stirring bar at 
the rna. "mum in of the magnetic stirrer. Invert the flask 

"nject"on with the syringe in place through the septum, 
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in order for the beads to remove any liquid re aL Lng on the 
syringe needle. After all substances have be n 'ntroduced, place 
the flask in the oven at 60'C for 30 minute to 
equilibrate. Store the flask in the oven 6'C until needed. 
F'''0:i:les are stable for one week after p~e ~ratio . 

NOTE: The technique of injecting a solutio 0 targe 
rather than individual injection of spec if compounds i refe if 
many substances are involved, because~ 1t ore rapid, and e 
solution can be used over a long period if t is refrigerated a 
Before use, the refrigerated solution:s lowed to sit at room 
:emperature for about an hour. It is Ire mmende4'~at a total less 
than 90 ~L of liquid be injected and a otal Ie s 'an 20,000 ~L of 
gas be removed. 

4.2.4.7 Remove the flask 
stirrer for approximately 

4.2.4.8 Place the syringe to be used in 
the oven at 60'C to prevent condensation in 
delivery. Using the heate 
septum and pump three time 

4.2.4.9 

4.2.4.10 

while the n 
end of the 

4.2.4.11 

4.2.5 

4.2.5.1 

December, 1991 

ing approximately 25 
a 5-second pause, withdraw 
Flush the excess sample 

tity of air into the syringe 
syringe tip. The aliquot 

ject into a clean sorbent 
erted to the center of the 

10 second period 
about half the distance to the 

which case the 

too large to be injected in one step, two 
ade. This causes no complication for 

c rtridge, but cryofocusing must be employed 
re made directly into a gas chromatograph. 

introduced into the 2-L flask are calculated by 
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4.3 

working backwards from the quantity of materi~a!/~~delivered. For 
example, if a 500 ng delivery is needed, it cou ~ c nveniently be 
accomplished by using a 50-~L syringe containi g 1 ng/~L of compound. 
Therefore: 

50 ~L x 10 ng/~L = 500 n 

4.2.5.2 If the typical volume of the f1 s 
that concentration (10 ng/~L) in the fl sk 

/ 

20.65 mg of liquid compound to the fla k. 
therefore involve: 10 ng/~L x 2.065, = quantit to 
develop a flask concentration of 10 g/ 

10 ng/~L x 2.065 

4.2.5.3 If the density of the solutio 
mg/~L), then the volume of solution neede 
maintain a concentration of 10 ng/~L 
be 21.23 ~L, as calculated below: 

4.2.5.4 It 
microliter; 
deliverable 

4.2.5.5 This is eq 
vapor compound 

. of compound d 

4.3.1 

(or 0.9726 
the flask to 
of 500 ng would 

fractions of a 
The 

o a 50-~L injection of the 
sk would contain 494.5 ng 

ng 

generator is designed to allow the 
or other plastic material at a 

pressure, 
saturation 

ath at constant temperature to generate test 

e is made by sealing a liquid chemical in a 
e material. It is essential that the 

is sealed 
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at both ends with a non-permeable plug. 

4.3.1.3 Permeation of the vapor within 
exposed sidewalls because of the 
between the inner and outer tube 
diluent 
generated. 
permeation rate will remain constant. 
this constant temperature over a given p 
rate may be determined. The output rat 
essentially constant until nearly all f 
permeated through the walls. In gen 
to generate known concentrations of 
200 ppbv. 

4.3.2 Apparatus and Materials 

4.3.2.1 Permeation system 

4.3.2.2 Nylon gloves. 

4.3.2.3 Long glass hook 

4.3.2.4 Permeation tubes. 

4.3.2.5 Lint-free tissues 

4.3.2.6 

4.3.3 Procedure 

VOA of Ambient Air on Tenax® 

between 

tubes). 

of 

at 
n 

4.3.3.1 be used in the laboratory or 

rate, R, is 
placed in a 
removed and 
calculate a 

December, 1991 

e determined. The permeation 
The tube is weighed, then 

a period of time. The tube is 
is process is repeated over several days to 

at that specific temperature. The 
recorded weight (ng) , divided by time 

at that specific temperature. 

EQ. D/VT-3 

can be calculated either manually, as 
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shown in the above equation, or recorded At different 
temperatures, different permeation rates 

4.3.3.3 Permeation tubes should be kept at t e 
by the manufacturer and at a constant temper tu e 
calibration procedures. Changes in tempera ur as sm 1 as 
significantly affect the permeation rate. Tu es should 
allowed to equilibrate for 24 hours. Af 
temperature (1 to SOC), the tube should 
at least half an hour. 

4.3.3.4 A permeation tube 
of loading known standards 
determining the relative response 
evaluation of the GC/MS-DS system 
vaporization system. 

4.3.3.5 

compounds transp 
become equilibr te 
compounds can 
through the c 

4.3.3.7 
compound 
conditions, 
syringe. 

for application 

sponse factors, 
surrogate 
es associated 

main parts (see Figure 
containing permeation 

pe eation tube storage chamber. 
sy tern. The amounts of 

the system has 
The amount of 
the gas flow 

via 

ounds· he permeation tubes may be toxic or 
ogen, the Permeation Generator Assembly should 

ntilated hood. 

followed when Tenax® 
a permeation system: (1) 

(4) 
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procedure; and (8) pack and store the cartridges.~ 

• Obtain a copy of the field sampling sChedul~fr~ the Monitoring 
Coordinator or Program Manager; ! (. 

Determine the number of standards 
objectives; 

Check the permeation 
which permeation tubes are 

Select only the permeation 
stable. 

NOTE: A permeation rate is consi 
rate has a coefficient of variatio 
mean permeation rate is calculated us 
permeation rates. Do not use permeation 
below 100 ng/min or above 1 x 105 ng/min. 

In a bound notebook as 
table including the n 
the compounds, and the 

4.3.4 Calculations 

4.3.4.1 

wheA: G 
P 
t 

rates are 

a 
of 

to be loaded 

EQ. D/VT-4 

l' and F2 determine the loading 

December, 1991 

ed and the fourth one calculated from 

trictions must be followed to m~n~m~ze 
less than two minutes; (2) do not load 
50 mL/min or above 150 mL/min; and (3) do 
a total flow below 250 mLjmin. 

ystem needs to operate in the range of 200-500 
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As an example, the following calc 
assist the user in determining operating p 
tube system in generating standards on Q 

OBJECTIVE: To load chlorobenzene 
the range of 200-500 per analyte. 

GIVEN: G 
Fl 
t 
p 

G = 

200 ng = 

Fz 
Fz -

200 ng per 
80 mL/min 
4 min 
270 ng/min for 
520 ng/min for 

(P) (t) [F1/ 

[(270 ng/mi (4 
{[(270 ng/min 
352 mL/min 

Now, since all tubes are in 
(F2 ) for chloroform ~~-n 
Tenax® tube for c 
within the 200-5 

G 
G 

G 

VOA of Ambient Air on Tenax® 

above 
onto the Tenax® 

a cartridge in 

mL/min + 

acceptable range. 

December, 1991 

may c in toxic or carcinogenic materials. 
should be carried out in a properly 

r Hod. Wear nylon gloves when handling 

be s in which the selected permeation tubes 
g lass hook, remove the selected permeation 
c amber and transfer immediately to the loading 
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NOTE: When a cartridge is not being loaded 
placed in the loading position. 

4.3.4.6 
\"ill be loaded 

4.3.4.7 Divert the nitrogen flow 
for loading cartridges and insert 
chamber. 

4.3.4.8 Start the stopwatch and 
atmospheres gas flow through the 

4.3.4.9 Calculate the time neede 
follows: 

the side 

NOTE: Base the calculation only on 
has the highest or lowest 

4.3.4.10 
gas flow away from the 

4.3.4.11 Handling the 
and return it to its 
following informatiQR~~ 
followed by a num er 
date. 

4.3.4.12 
cartridge 

4.3.4.13 

December. 1991 

cartridgE> 

ermeation tube 

st pcocks to direct 

the 

to the GC/MS for use in 
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5 GCfHS ANALYSIS OF VOLATILES FROM TENAX® CARTRIDGES 

5.1 Summary 

5.1.1 inis section includes a description of th 
associated procedures for GC/MS tuning, charact 
the GC/MS calibration procedures, and analysis 
cartridges and QC samples. 

5.1.2 The analytical system 
spectroIT ·r set in -he full 

program. 

5.1.3 The 

of 

mass 

the 

unless a 

5.1.4 Quantitation is b~~~ 
mass or primary ion f the 
selected for each co 
and lack of potenti 
Currently used mas 
secondary ions. 

5.2 Apparatus and 

NOTE: 

sample 
configurat1 
enclosure and 

December, 1991 

Unit: Designed for thermally 
rtridge (glass or stainless steel) for 

itable GC/MS system for analysis. The 
rmal desorption unit should permit the 

id hating of the Tenax® cartridge from room 
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temperature to approximately 250°C while purging w·th n inert gas 
(helium) into a cryogenically cooled (liquid nitr ge trap. The 
cryogenically cooled sample must then be rapidly, he ted to a 
preselected temperature (200-250°C) and a heli g s supply allowed to 
sweep the sample from the trap onto the gas c hic column. A 
schematic diagram of a typical thermal desor 
is shown in Figure DjVT-2. 

5.2.1.2 A block diagram of the typical s 
of Tenax® cartridges is shown in Figure 
desorption module must be designed to 
cartridge configuration used in the s pI ng prot 
nickel metal surfaces should be empl ye. The 
fittings leading from the cartridge he GC 
and all areas must be well-swept b 

5.2.1.3 Sample cartridge: of 13.5 x 100 
mm borosilicate glass with polished-flat e sur One end is 
etched with an I (inlet) and the other with a E (e . ). 
steel cartridges (12.7 mm OD x 100 mm long) maya 0 

Figure DjVT-l). Cartridges mus . to the therma 

5.2.1.4 Glass fiber 

5.2.1.5 Forceps. 

5.2.1.6 Lint-free 

5.2.1.7 aluminum (to accommodate 1 

5.2.1.8 

5.2.2 GCfHS 

5.2.2.1 

December, 1991 

for this method is fused silica, 0.30 
coating. The GC column inlet should be 

to IDoe and subsequently increased rapidly to 
is can be most readily accomplished using a GC 

aut at d subambient cooling capability (liquid 
ot r approaches such as manually cooling the 

Page D-29 



Exhibit D 'lOA of Ambient Air on Tenax® 

5.3 

inlet of the column with a cotton swab 
be acceptable. 

nitrogen may 

will 5.2.2.3 The specific GC column and temperat 
be dependent on the specific compounds of 
conditions are described in Table DjVT-2. 
stationary phase (e.g., SE-30, OV-l) temp a 
24S

Q
C at 4Qjmin will be suitable. 12 

5.2.3 Data System 

5.3 

5.2.3.1 GCjMS analysis is based on a mbinat' 
and relative abundances of target 
on the hard disk of the GCjMS co ute 
identification of each chromatogra ic pe 
software that allows searching any GC data 
specified mass and plotting such ion abun nces 
number. This type 'of plot is defined as Sele 
(SICP). Software must also be available that al i tegrating the 

umber limits. 
available that 

tion time of he compound. The acceptance 
er ined to be within ± 20 

ak that fails any of the 
ta are manually examined by 
the flag and whether the 

While this adds some 

percent, with regulator. 

compounds to be used as standards. 

5.3.4 distilled in glass. 
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5.3.5 Spectrograde acetone: distilled in glass. 

NOTE: Individual chemicals to be used for 
standards, must have a manufacturer's determined p 
better. Purity should he checked by m'1R or direc 
chemical received by the laboratory is checked b i 
into a GC, using a 50-m SE-30 WeOT glass capill ry cross 
column and FID. The resulting chromatogram is ex mined for e rane 
peaks. If such peaks are observed and amoun more than 2 per 
the standard peak, the standard is unaccept 

5.4 Standards 

5.4.1 The procedures for the preparat' 
described in more detail in Section 4. 
procedures for generating known concen tion 
injection into the GC/MS for calibration, 
calibration of the entire GC/MS analytical sys m. 
injection is allowed only for a continuing calibr ion s 
are: (1) use of flash vaporization technique for 10 
standards upon Tenax® tubes; ( prep 
utilizing static dilution bott es; d 
for generating known concentrat~ ns enax®. 

5.4.2 The 
contract. 
certified. 

this 

5.4.3 Neat standard 
weight may be used 
the stock solution 

or greater. The 
concentration of 

5.4.4 
equivalency is e 
TenaX® may be 

5.4.5 

December, 1991 

dards may be used if 
audit procedure. Standards on 
weeks. 

compounds at 

nce Check Standard 

solution of BFB in methanol at a 
will allow injection of SO ng of BFB under the 
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optimized instrument parameters. Prepare fre 
six months, or sooner, if the solution has d gr 

solution every 
or evaporated. 

5.4.6.2 Calibration Standards 

Prepare five calibration 
for each component as outlined 

5.4.6.3 Internal Standard Spiking 

5.4.6.4 

Prepare the surroga 
benzene-d6 , chlorobenzene 
concentration that will al 

5.4.6.5 

levels 

re containing 
~~~~~ene-d4 at a 

ng of each 
idges. The amount of 

must be the same for all 
spiked onto the sample 

ontaining all of the 
sition of 100 ng of each 

1,2-dichloropropane 
tetrachloroethylene 
1,1,2-trichloroethane 
trichloroethylene 

Kimax® tube with a glass wool 
ing transport. For deuterated standards, 
cap with the symbol, "D*". 
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NOTE: The star (*) indicates that deuterated~ta;:r s have been 
loaded onto the cartridge. This symbol \.,ill als be added to the 
participant's code. 

5.4.7.2 Store the cartridges in a t can 
until they are ready to be sent to 

5.5 Instrument Operating Conditions 

the typical instrument conditions 
sampling cartridge are outlined below usi 
:lodel 5000. or equivalent thermal desorp 
chamber and the six port Valco valve ar 
analysis. The detector is a quadrupol sp, 
impact ionization. The nickel capill ry 
be cooled with liquid nitrogen. 

5.5.1 Thermal Desorption Unit 

5.5.2 Gas Chromatography 

December, 1991 

minutes 
° /min to 240°C 

240°C 

Helium; velocity 20 cm3/sec at 
250°C 
Direct coupling or glass jet 
Direct Probe 
Hewlett-Packard OV-l glass 
capillary crosslinked methyl 
silicone (50 m x 0.3 mm, 0.17 
~m film thickness) Scientific 
Glass Engineering SE-30 glass 
capillary crosslinked methyl 
silicone (50 m x 0.5 mm, 0.80 
~m film thickness),or 
equivalent. 
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5.5.3 Mass Spectrometer 

Mass range 
Scan time 
EI condition 
Mass scan and detector mode 

Routine tuning 
Preamp sensitivity 
Emission current 
Electron multiplier voltage 
Mass filter 
Filter 
Total Ion Current sensitivity 
Resolution 
Display 
Response 

5.6 Instrumental Analysis 

5.6.1 Initial Start-Up 

5.6.1.1 

5.6.1.2 
condition the 

5.6.1.3 

r sample analysis, helium 
and carrier gas flow to the 

and 1-2 mL/min, respectively. 
set at 2-4 mL/min. 

assembled, 

35 to 300 

tem has been set up, the user should 
r ting procedure describing the 

instrument being used. 

controllers and set line 

60 psig 

40 psig 

30 psig 
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5.6.1.6 Flow rates for the thermal deso:ption an~system should be 
established according to instrument requ~rements;l ~ 

5.6.1.7 Turn on the master power switch to th ch matograph, set 
maniiold temperature to 105 ± 5°C, and set so rce ion~ 
temperature to 260°C. 

5.6.1.8 Turn on the power 
temperatures for the valve, trap, and tr s 
dials on the control box of the thermal de 
manufacturer's specification. Typical va 

Valves 

Trap 

Line 210°C 

5.6.2 Thermal Desorption of TenaX® Adsorbent 

5.6.2.1 co and the Tenax® 
.~um~~rough them. This 

organic vapors 

5.6.2.2 After 
is rotated and 
(greater than 
onto the high 
capillary col 
240°C at 4°C~ 
compounds e 

5.6.2.3 
elution 

December, 1991 

idative 
sorption cycle, 
to purge the 

capillary trap. 

to 

ines typical steps associated with sample 
rio to thermal desorption using the NuTech 

ed as a guideline to follow when using this 

is 
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5.6.2.4.1 Remove the sealed paint 
Tenax® cartridge from the freezer. 

NOTE: Use the freezer in the laboratory 
storage ONLY for this purpose. Inadvert 
of solvent in this freezer will result 'n 

5.6.2.4.2 Open the 
bladed screwdriver, 
for this purpose. 

NOTE: The cartridge will be in 
Teflon-lined screw cap. 

5.6.2.4.3 
the 

5.6.2.4.4 Remove the 
forceps. 

the desired 

contaminate a 
nlya few seconds, 

tative assay. 

aint can. Seal 
the Teflon 

using 

NOTE: Organic 
be sufficient to 

the desorption 

During 

eight-minute desorption cycle, turn the 
e INJECT mode. The following steps are 
lly available instruments. 

C temperature program; 
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f 

5.6.2.5.3 Turn on data acquisition system; an 

5.6.2.5.4 Turn off the trap after it has 

5.6.2.6 Turn the thermal desorption unit val 
remove the Tenax® cartridge. At the end of 
recycle and cool to 30°C, and the data acqu 
automatically after all compounds have elu 

5.6.2.7 Repeat this procedure for each 

5.6.2.8 Data from GC/MS runs are nor al data 
system in an automated program which 10 
in the data set, quantifies those c mp 
are available, and prints a repor. A 
quantification parameters and resul or 
and quantifiable. The report will typl lly l'st those compounds 
which were searched for in the sample, in ate 
found, print the identifying characteristics 
results for those which were found, and present c 
operator's benefit, such as the which 
rejected or the center sca fo 
information in the report ca ile for archival 
storage and DS transfer purpo 

5.6 .. 2.9 

internal 
Response 
quantitative 

5.6.2.10 
peaks 
using the 

containing the 
target compounds. 

its 

locate chromatographic 
reverse library 'search 
scan window: 

±100 seconds from library scan 
number. 

±20 seconds from the 
calculated scan. 

-20 and +20 seconds from the 
calculated seconds for the 
earliest and latest eluting 
members of the group, 
respectively. 
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5.6.2.10.4 Peak identification: 

5.6.2.10.5 Peak selection: 

5.6.2.11 

ted, a warning 
If only the late 

ure uses the scan 
for this standard as 

NOTE: Alternatively, the operator may speci scan 
internal standards and then initiate the remaind t e automated 
procedure. The procedure u h the library 
list attempting to locate ~~.--

5.6.2.12 

5.6.2.13 
the above 

December, 1991 

search for a 
partitioned to order the 
of the search window. 
sequentially compared to 
order to the mass 

aximum passes either of 
quantify the peak. If the 

fi st peak to pass the 
r. If the target is an isomer 

processed through .the 
that pass these filters are quantified. If 

earch or pass through the qualitative 
is placed in the report. 

may 
It is 
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5.7 Analytical Sequence 

The GC/MS analytical sequence for each l2-hour 
follows: 

be as 

5.7.1 Instrument Performance Check (BFB); 

5.7.2 Initial or continuing calibration; 

5.7.3 Laboratory Method Blank; 

5.7.4 LCS; 

5.7.5 Field Blank; 

5.7.6 ~20 field samples; and 

5.7.7 Performance Evaluation 

5.8 Instrument Performance Check 

5.8.1 Summary 

Instrument 

5.8.2 Frequency 

5.8.2.1 

rer's instructions and 
ed SOP. The mass calibration 

erified by the analysis of the 

sis must be checked for performance 
twelve r period of operation, whichever is 

December, 1991 

technical acceptance criteria for BFB as 
Also, whenever corrective action which 
instrument performance check for BFB (e.g., 

cleaning or rep ir, column replacement, etc.), the 
ck must be verified immediately irrespective 
rformance check requirement. 
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5.8.3 Procedure 

5.8.3.1 Prepare a 25 ng/~L solution of BFB in met anol. Prepare 
fresh BFB solution every six months or sooner if the olution has 
degraded or evaporated. 

NOTE: The 25 ng/~L concentration is 
volume. The laboratory may prepare 
~L injection volume is used. 

5.8.3.2 Inject 50 ng BFB into the 

5 8.3.3 Set time and parameters f 
init~ate data acquisition by foIl 
manual. 

5.8.3.4 

5.8.4 ~echnica1 Acceptance 

5.8.4.1 Prior to 
standards, the La 
the mass spectra 
performance che k 

5.8.4.2 
once at 
standards a 

5.8.5 

1 

tages, resolution) 
shown in Table 

If these 

ion 

pIes, blanks, or calibration 
hat the GC/MS system meets 

fo the instrument 

standard must be injected 
eriod during which samples or 

iteria are not met, the MS must be 
clean the ion source, or quadrupoles, 
the acceptance criteria. 

c iteria MUST be met before any standards, 
) samples, or required blanks are analyzed. 

B. Results of the 
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5.9 Inieial Calibration 

5.9.1 Summary 

5.9.1.1 Prior to the analysis of samples and re 
after the instrument performance check stand rd 
met, each GC/MS system must be calibrated a 
concentrations in an initial calibration 
instrument sensitivity and the linearity 

and 

target and surrogate compounds. 

5.9.1.2 
12-hour 

continuing calibration 

5.9.2 Frequency 

the same 
ntified against 

oncentration as the 

5.9.2.1 Each GC/MS system must be calibrate on a 
contract, whenever the Contractor takes correcti 
change or affect the initi ca I 'on criteria 

may 
(e .. , ion source 
if the continuing 
b en met. 

cleaning or repair, column re 
calibration standard accept 

5.9.2.2 If time remains in 
acceptance criteria for the 
analyzed. If time does 
the acceptance crit~~~n 
sequence shall co 
performance stan 

5.9.3 Procedure 

5.9.3.1 
criteria 

5.9.3.2 

t me period after meeting the 
1· ration, samples may be 

e 12-hour period after meeting 
al ibration , a new analytical 

f the instrument 

ets the instrument performance 

using temperature and flow rate 
section 5.5. 

standards containing all the target 
tubes as outlined in Section 4 and at 
DfVT-4. To each of these tubes, add 
standards and surrogate standards at 

according to section 5.6. 
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5.9.4 Calculations 

NOTE: In the following calculations, the 
primary quantitation ion unless otherwise 

5.9.4.1 Relative Response Factor: 
factors (RRF) for each target and surrogat 
appropriate internal standard using the 

where: RRF= 
Ax 

RRF = AxCis 

relative response 
area of the prima 
measured; 
area of the primary i 
amount of internal standa 
amount of the compound in th 
ng. 

5.9.4.2 Mean Relative 
for each 

where: RRF 

5.9.4.2.1 

surrogate c 

and 

is that of the 

to be 

standard; 

the five 

EQ. D/VT-6 

target and 

EQ. D/VT-7 

EQ. D/VT-8 

ta dard deviation of initial response factors 
(p. r compound); 

December, 1991 

r. lative response factor at a concentration 
evel; and 

mean of initial RRFs (per compound). 
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5.9.4.3 Relative Retention Times (RRT): each 
using target and surrogate compound over the initial c 

the following equation: 

RRT = RTc 

RTrs 
EQ. D/VT-9 

where: RTc retention time of the 
and 

RT1S retention time of the 

25.9.4.4 Mean of the Relative 
mean of the relative retention 

Calculate the 
target and 

using the surrogate compound over 
following equation: 

where: RRT 

5.9.4.5 
D/VT-5) 

5.9.4.6 

where: 

December, 1991 

surrogate 
standard; 

RRT ., relative 

esponse; and 

EQ. D/VT-10 

et or surrogate 

f the primary ion (see Table 
ion for each compound and 

Standard: Calculate the 
over the 

EQ .. D/VT-ll 

the primary quantitation ion for the 
for each initial calibration 

onse ~hange (%ARC): Calculate the %ARC at 
each of the internal standards using the 
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A - Y 
%ARC= x xlOO EQ. D/VT-12 

Y 

\"here: %ARC = 
Ax 

percent area response 
area response of the 
concentration level; an 

5.9. 

5.9.4.8 Mean of the 
Calculate the mean retention time (R ) 
the initial calibration range usin th 

where: RT 
RT ~ 

mean retention 
retention time 
initial ca 

5.9.4.9 Internal Standard R te 
RTS between the RT of each i 

calibration range using 

where: RTl 

5.9.4.10 
for each 

he internal er 

over 

EQ. D/VT-13 

each 

Calculate the 
concentration 
entire 

EQ. D/VT-14 

or the internal standard 
and 

responses against concentration 
Table D/VT-5 contains 

used for each target and surrogate 

and retention times in all 
immediately after data 

ration standards must be analyzed at the 
frequency described in this section on a 
BFB instrument performance check criteria. 
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5.9.5.2 The %RSD for all target and surrogate co 0 

initial curve must be less than or equal to 30.0 pe 
compounds may exceed the maximum %RSD criteria; th 
compounds, however, must not exceed 40.0 perce t. 

ds in the 
ent. Up to two 

%RSD for those 

5.9.5.3 The RRT for each of the target and 
each calibration level must be within ±O.O 
relative retention time (RRT) for the 

5.9.5.4 The %ARC at each 
of the mean area response 
each internal standard. 

5.9.5.5 The retention time shift 
at each calibration level must be 
mean retention time CRT) over the 
internal standard. 

5.9.6 Corrective Action 

5.9.6.1 If the retention 
more than 20 seconds from 

5.9.6.2 
±30.0 percent, initial 
is within the QC limK~--

5.9.6.3 

corrective 

5.9.6.4 

internal standards 
to the 

__ ~r-~'n~ternal stan rd changes by 
the entire 

e inspected for 

within 
the %RSD 

tandard is not within 40 
a ('1), the mass 

r malfunction and corrections 
G Narrative all inspection and 

are 

criteria. 

ibr tion acceptance criteria MUST be met before 

December, 1991 

fo ance evaluation ePE) samples, or required 
ny samples or required blanks analyzed when 

ia have not been met will require analysis 
ank cartridges (if available) at no 

A ency. 
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5.9.7 Documentation i2 
Reporting requirements are listed in Exhib·t B( Results of the 

initial calibration are reported on Form V-AA T; I~rnal standard 
area and RT shall be tabulated on Form VII- VT 

5.10 Continuing Calibration 

5.10.1 Summary 

5.10.1.1 Prior to the analysis of 
after tuning criteria have been met, 
GC/HS system must be routinely che ed 
calibration standard to ensure th 
the instrument sensitivity and 

uired blanks and 

5.10.1.2 The continuing calibration stan rd, 
(CAL 3) standard, shall contain all the targe 
compounds, and internal standards. 

5.10.1. 3 
from the continuing 

5.10.2 Frequency 

5.10.2.1 A check 
every 12 

5.10.2.2 
injection 
criteria for 
analyzed. 

5.10.3 

December, 1991 

_~, __ ·-=st the RRFs obtained 

e must be performed once 
the tuning'criteria. 

starts with the 
abundance 

has 

area response is that of the 
stated. 

e Factor (RRF): Calculate a relative 
target compound and surrogate using the 
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5.10.4.2 Percent Difference (%D): Calculate the 
in the RRF of the daily RRF (12-hour) compared to 
most recent initial calibration. Calculate the .0 
surrogate compound using the following equatio 

RRFc - RRFi 
%D = x 100 

RRFi 

where: %0 percent difference; 
RRFc RRF of the compound 

standard; and 
RRF 1 = mean RRF of the 

calibration. 

5.10.5 Technical Acceptance Criteria 

5.10.5.1 The continuing calibration 
concentration level and frequency describe in 
system meeting the BFB instrument performance 

5.10.5.2 The %0 for each 

criteria; 
percent. 

5.10.5.3 Corrective 

5.10.5.4 
more than 
standard, 
malfunctions, 

5.10.5.5 

December, 1991 

recent initial 

at the 
a GC/MS 

RRF in a 
percent of the 

the analysis of 
the maximum %0 

exceed 40.0 
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5.10.6 Documentation 

Reporting requirements 
continuing calibration are 
standard area and RT shall 

5.11 Blank Analysis 

5 . 11. 1 Swmnary 

5.11.1.1 

apparatus, 
analysis. 

VOA of Ambient Air on Tenax® 

are listed in EXh~'b' B Results of the 
reported on Form V -AAVT; Internal 
be tabulated on F rm -AAV. 

ination, laboratory 
o ce in a 12-hour 

rocedure are 
ds, equipment, 

used for a sample 

5.11.1.2 A field blank is designed to detec 
contamination during the handling and shipping p cess 
sample. The Tenax® cartri e u a field blank t be associated 
with the actual sampling p oc e blank cartridge is 
opened with the other cartr ge car ied through the 
same handling process as thos . nt air. 

5.11.1.3 A 

sample. 

5.11.1.4 
sample is 
with associ 

5.11. 2 

5.11.3 

5.11. 3.1 

December, 1991 

samples must be analyzed 

once per sample delivery group. A 
with each batch of 520 samples and 
analytical procedure. 

after the calibration standard(s) 

concentrated sample is encountered, an 
immediately after the sample analysis. 

ank cartridges with the same amount of internal 
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standards and surrogate compounds and using 
as the field samples. 

5.11.3.2 Analyze the blanks following 
under section 5.13, "Sample Analysis". 

5.11.4 Calculations 

The blanks are analyzed similar 
equations in section 5.13.4 apply. 

5.11.5 Technical Acceptance Criteria 

NOTE: If the most recent valid ca 
internal standard area responses 
against the corresponding internal 
the mid level (CAL 3) standard of the 

5.11.5.1 All blanks must be analyzed at 
section 5.11.2 on a GC/MS s~ em meeting the 
performance check and init' 1 cal~ 
technical acceptance crite ·a. 

5.11.5.2 The percent recove 
the blanks must be between 80 

5.11. 5.3 
±40 percent of 
calibration. 

lank are evaluated 
and RTs in 

in 

in 

blank must be within 
valid 

5.11.5.4 e internal standards must 
be within 
calibration. 

5.11. 5.5 

December, 1991 

features that 
method 
blank other 

blanks do not meet the technical 

to 
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that lead to discrete artifacts and/or elevated ase 
chromatograms be eliminated. If contamination 's 
source of the contamination must be investigat d 
corrective measures MUST be taken and documen ed be 

gas 
the 

appropriate 
e further sample 

analysis proceeds. 

5.11.6.2 All samples processed with a bl 
(i.e., contaminated) shall be flagged wi 

5.11.7 Documentation 

Reporting requirements are list 
reported on Form I-AAVT. and the 
Form II-AAVT. Internal standard 
Form VII-AAVT. 

5.12 Laboratory Control Samples (LCS) 

5 .12 .1 Summary 

The LCS 
to assess the 
method listed 
compounds. 

5.12.2 Frequency 

sequence, and 

5.12.3 

Blank results are 
s are summarized on 
be tabulated on 

sample designed 
the analytical 
the LCS 

per l2-hour analytical 
the SDG. 

5.12.3.1 taining all the LCS compounds 
g for each compound according to section 

of 100 ng 
blanks. 

December, 1991 

s and internal standards at a concentration 
e spiking technique as the samples and 

procedure described in 

compound recoveries of the LCS using 
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Concentracionreported 
LCS %Recovery = 

ConcentrationSPihd 

5.12.4.2 Field sample calculations in sectio 
LGS in monitoring the area and retention tim 
standards. 

5.12.5 Technical Acceptance Criteria 

NOTE: If the most recent valid calibr 
internal standard area responses and s 
against the corresponding internal s an 
the mid level (GAL 3) standard of t 

5.12.5.1 The LeS must be analyzed 
initial or continuing calibration, and 
criteria at the frequency described in 

5.12.5.2 The percent recove 
the LGS must be between 80 nd 

5.12.5.3 The percent recove 
within the percent 1 

EQ. D/VT-16 

in 

the BFB. 
acceptance 

compounds in 

ompounds must be 

5.12.5.4 The area 
valid calibration 
±40 percent. 

LCS and the most recent 
standards must.be within 

5.12.5.5 The 
valid 
±20.0 seconds. 

5.12.6 

5.12.6.1 

December, 1991 

he LCS and the most recent 

for the internal 

et the technical acceptance 

ay not submit data from an SDG until all the 
iteria are met. LCS contamination from 
CS analyzed not meeting all the technical 
quire analysis of additional LCS cartridges 

he Agency. 

criteria MUST be met before any field 
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samples, performance evaluation (PE) samples, or 
analyzed. Any samples or required blanks analy 
technical acceptance criteria have not been me wi 
of additional LCS cartridges at no additional cost 

5.12.7 Documentation 

Reporting requirements 

require analysis 
the Agency. 

Control Sample analysis data are report 
standard area and RT shall be tabulate 

5.13 Sample Analysis 

5 . 13 . 1 Summary 

Prior to the analysis of samples, 
conditions are established, instrument pe orman 
analyzed, and the GC/MS system is calibrated. 
sample cartridge is desorbed, preconcentrated, a 
analyzed by GC/MS under co it~ section 5.5. 
qualitative and quantitati e w.SiS are 
and 5.15. 

5.13.2 Frequency 

5.13.2.1 If time the -ho period in which an initial 

a continuing 

5.13.2.2 If 

5.13.3 

December, 1991 

b analyzed without analysis of 

-hour period since the 
check standard in which an 

e instrument performance 
standard must be 

e instrument conditions provided in 
GCjMS instrumental analysis procedure 

n of the cryofocused sample onto the column, 
d so that the MS scans the atomic mass 
At least five scans per eluting 

d be acquired. Scanning allows 
compounds in the sample through searching of 
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5.13.3.3 Each analytical run must be checked for The 
level at which an individual compound will satur e he detection 
system is a function of the overall system sens·tiv. ty and the mass 
spectral characteristics of that compound. Wh n a sample is analyzed 
that has saturated ions from a compound, this analys1 be 
followed by a blank analysis. If the blank 
interferences, the system must be 
not resume until a blank analyzed 
interferences. 

5.13.3.4 Secondary ion quantitation 
sample matrix interferences with the 
quantitation is performed, document 

5.13.4 Calculations 

5.13.4.1 The equation 

where: Xa 

Ax 

RRF-

5.13.4.2 

measured; 
area of the 

are 

concentrations. 

EQ. D/VT-17 

e compound to be 

specific 

spiked into the 

of the 
level (CAL 

Calculate the surrogate 

EQ. D/VT-18 

erm1 ed by analysis, ng; and 

December, 1991 

o sample/blank, ng. 

sponse Change (%ARC): Calculate the change 
internal standard by comparing with the most 
sing the following equation: 
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%ARC = Ac - A x 100 EQ. D/VT-19 
Ac 

where: 

A 

percent area response 
area response of 
calibration; and 
area response of 

5.13.4.4 Internal 
shift in retention 
recent valid calibration standard 
using the following equation: 

where: RTc retention time of the 
calibration; and 

RT retention time of the IS in 

5.13.5 Technical Acceptance 

NOTE: If the most recent 
internal standard area respons 
against the corresponding inte 
the mid level (CAL 3) standard 

Calculate the 

EQ. D/VT-20 

recent valid 

nitial calibration, 
sample are evaluated 

and RTs in 

5.13.5.1 The d on a GC/MS system meeting 
tinuing calibration 

±40 

December, 1991 

ncy described in section 

'nternal standard must be within 
in the 

the internal standards must be within 
lid calibration. 

within the contract 

have a laboratory method blank meeting the 
criteria of less than 10 ng of total VOCs 

each of the surrogate compounds in 
120 percent. 
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5.13.5.7 All target compound concentrations must ot exceed the upper 
limit of the initial calibration range and no co 0 d ion (excluding 
the compound peaks in the solvent front) may sa ur e the detector. 

5.13.6 Corrective Action 

5.13.6.1 If the on-column concentration 0 

exceeds the initial calibration range, fla 
that are out of range. 

5.13.6.2 
evaluated 

system must 
required. 

5.13.6.3 
than ±40 percent 
calibration, the 
corrections made 

5.13.6.4 

criteria, report 
CRQL is 5 ng and a 
"2J." 

5.13.6.5 

5.13.7 

times must be 
If the 

20 

are 

more 

and 

contract required 
ra meet the identification 

surrogate and internal 

to analyze more than one (1) sample 
ithin the initial calibration range 

ions, saturating the detector (excluding 
front), contact Sample Management Office 
he Region for instructions. 

ot meet technical acceptance criteria must 

in Exhibit B. Sample analysis 
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data are reported on Form I-AAVT; 
be tabulated on Form VII-AAVT. 

5.14 Performance Evaluation Samples 

5.14.1 Summary 

5.14.1.1 The performance evaluation (PE) 

VOA of Ambient Air on Tenax® 

Agency in monitoring Contractor performa ce The laboratory wi t 
be informed as to which compounds are c nt ined in the PE samples 
the concentrations. 

5 .. 14.1. 2 The laboratory will recei 
tubes from the Agency. The sample 
concerning the desorption procedur 
internal standards and surrogate 

Tenax® adsorbent 

Add 

procedures in Section 4. 

5.14.1.3 In addition to 
acceptance criteria, the 
identifying the quantifyin 
The agency will notify the 

5.14.2 Frequency 

The "Laboratory must 
sample once per SDG, if 

5.14.3 Procedure 

section 

5.14.4 

5.14.5 

t chnical 
for correctly 

the PE sample. 
performance. 

in 

those for field 
determining technical 

alid calibration is an initial calibration, 
onses and RTs in the PE sample are 
sponding internal standard area responses 
AL 3) standard of the initial calibration. 

acceptance 

ust be analyzed on a GCjMS system meeting the 
ibration, and continuing calibration technical 
the frequency described in section 5.14.2 
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5.14.5.2 The PE sample must be analyzed with a me 
the blank technical acceptance criteria. 

that met 

5.14.5.3 The percent recovery of each of 
the sample must be between 80 and 120 

in 

5.14.5.4 The retention time for each inter 
sample analysis must be within ±20.0 secon 
the internal standard in the most recent 

5.14.5.5 The %ARC for each 
analysis must be within ±40 percent 0 

calibration. 

5.14.5.6 The results of analysis ust 
provided in the performance evaluat 
and accuracy criteria in 
outlined in Section 6. 

5.14.6 Corrective Action 

5.14.6.1 
internal 
standard 
recalibrate 
to meet the technical 

5.14.6.2 

and must 

5.14.6.3 

e target compounds 
precision 
as 

alculations, 
ay be necessary to 
action procedures 

samples are provided, the 
cceptance criteria are not 

the RTs for all internal 
en the problem with the 

within the control of the 
from the analysis with SICPs 

analysis 

the 
the 

ple cartridges are provided for 

December, 1991 

ults after flagging the data as required. 
arrative, if necessary. 

Page D-57 



Exhibit D VOA of Ambient Air on Tenax® 

5.14.6.5 In ~ddition to complying with the PE s pl technical 
acceptance criteria, the Contractor will be res cns ble for correctly 
identifying the compounds included in the PE s mpl The Agency will 
notify the Contractor of unacceptable perform nee. 

5.14.6.6 If the PE sample is provided wit 
technical acceptance criteria MUST be met 
reported. Also, the Contractor must dem 
performance for compound identification an 
Contractor fails to meet the PE sample te 
the Agency may take, but is not limit d 
reduction of the number of samples, us ension 
site visit, a full data audit, and!, r 
analyze a remedial PE sample, and~ r a 
Cure Notice. 

5.14.7 Documentation 

Reporting requirements 
data are reported on Form 
be tabulated on Form VII-

5.15 Qualitative Analysis 

5.15.1 Target Compounds 

~.15.1.1 

Exhibit C 

to verify the 

at the same GC retention time 

should 

December, 1991 

ple component and standard component 
and secondary ion identification). 

correspondence of the GC relative retention 
onent RRT must compare within ±O.06 RRT 

s andard component. For reference, the 
e same l2-hour time period as the sample. 

components prohibits accurate assignment 
from the total ion chromatogram, the RRT 
SICPs for ions unique to the component of 
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interest. 

5.15.1.4 For comparison of standard and sample om onent mass 
spectra, mass spectra obtained on the Contract r's GC/MS are required. 
Once obtained, these standard spectra rna'! be sed for ·dentification 
purposes only if the Contractor's GC/MS meet t e ily 
performance requirements for BFB. These s nd 
obtained from the run used to obtain refer 

5.15.1.5 The requirements for qualitat· 
of mass spectra are as follows: 

December, 1991 

All ions present in the sta 
intensity greater than 10 
spectrum equals 100 perce 
spectrum; 

The relative 

spectra, the corre 
and 70 percent); 

For each internal 

agree within ±20 
a. (Example: 

e standard 
t be between 30 

but not 
and 
All 

by all of the above 
the mass spectral 

correct, then the 
identification and proceed with 

shall be executed for non-target sample 
of tentative identification. For this 
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5.16 Q 

purpose, the 1990 (or more recent) release 
containing 50,000 spectra, shall be used. 
search routines must not use normalization rou ine 
misrepresent the library or unknown spectra w en com 
other. Up to 10 organic compounds of greate t 
not listed in Exhibit r. shall be tentative i 
search of the NIST Library. Only after vi ua 
spectra with the nearest library searche 1 

ncentration 
forward 

le 

interpretation specialist assign a tent tiv, 

5.15.2.2 Guidelines For Making 

5.15.2.3 

Relative intensities of rna r 
(ions greater than 10 per ent 
be present in the sample s 

eference spectrum 
abundant ion) should 

The relative intensities of should agree within 
bundance of 50 

'ng sample ion 
±20 percent. (Example: For an ion 
percent of the standard spectra, the cor 
abundance must be and 70 

Molecular ions pres t~n re ce spectr 
in sample spectrum; 

Ions present in the samp esc but not in the reference 

should be present 

spectrum should be review fo possible background 
contaminatio uting compounds; and 

um but not in the sample 
o sible subtraction from the 

round contamination or 
library reduction programs 

judgment of the mass spectral 
valid tentative identification can be 
eported as unknown. The mass spectral 

classification of' the unknown 
wn aromatic, unknown hydrocarbon, 

If probable molecular weights can be 

is performed by a combination of manual and 
computer identifies both primary and 

teri i ns in a full scan mode. At this point the 
to de ermine if the compound of interest has been 
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located correctly. If the compound identification is 
computer then performs the quantitative calculation 
relative response factors. Data are reported as ng 
entire contents of the tube is introduced into the 
be subsequently converted to ng/m3 if the volume 
to the laboratory. 

5.16.1 Target Compound Quantitation 

5.16.1.1 Sample quantitation is perfor 
system for all desired ions of all tar t 
are quantified according to the folIo in 

where: X 
Ax 
ngIs 
As 
RRF 
Vo 

x, ng/ml = 

If the volume of air sampled 
equation becomes: 

EQ. D/VT-21 

ng. 

the above 

EQ. D/VT-22 

5.16.1. 2 out peak number, mle, 
and amount. 

5.16.1. 3 

December, 1991 

times in all standards must 
If the 

for non-target components 

as 
and 
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tentatively identified shall be quantified by the st 
The nearest internal standard free of interfere es shall be used. 

5.16.2.2 The formula for calculating concent 
section 5.16.1.1. Total area counts (or pea 
ion chromatograms are to be used for both t e 
and the standard. A relative response fac or 
be assumed. The value from this quantit 

same as in 
the total 

estimated (i.e., flagged "J"). This es rna ed concentration sn 
calculated for all tentatively identif'ed 

be 

identified as unknowns. 

5.16.2.3 An estimated concentratio 
tentatively identified compounds 
unknowns. This estimated concentr 
tentatively identified compounds as 
unknowns. 
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6 

6.1 

6.2 

6.3 

PERFORMANCE REQUIREMENTS FOR 
ANALYSIS OF AMBIENT AIR 

Summary 

DEMONSTRATING METHOD ~LITY 

/ 

FOR THE 

6.1.1 Although this method describes the GC/MS 
compounds collected on Tenax®, collection on ot 
acceptable if the performance criteria describ 
Specifically, the analyst must demonstrate t t 
solid adsorbent and subsequent GC/MS analys' 
these general criteria: 

Minimum contract required 
Table D/VT-l; 

Replicate precision within 30 

Audit accuracy of 30 percent* for 
normally expected in ambient air. 

listed in 

concentrations 

* Exceptions are carbon tetr 
which higher audit ~ccurac 

_'"'--'~ l, 1- trichlo ethane, for 
............... .o.!JEPA TAMs study. 

6.1.2 

standards may be use 
humidified gas stan ar 
Details for the de er 

data from th~ 

be 
le the air matrix. 

follow. 

e 

near 

ed for this program is the unsigned 
re licate measurements of the same sample. 

hi h may affect the quoted precision of the 
compound of interest itself may have some 
the observation that styrene generally 
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shows slightly poorer prec~s~on than the bulk of nonpa ar The 
primary influence on precision is the concentration ve compound 
of interest in the sample, i.e., the percent relati e s andard deviation 
for a set of replicate values degrades as the conc ntrat~ approaches the 
detection limit. A conservative measure of preci io s ob ined from 
replicate analysis of Tenax® samples from the T s etwor Th~ 

source for the 30 percent figure of merit for 0 er 11 replica 
given above. 

6.4 Audit Accuracy 

Audit Bias is 
measurement result and the nomi~al conce tr 
compound, i.e., [(True - Foune x 100]h ru 
supplied to the participating ~borato' 

analyzed, and the results judged 
data. 

December, 1991 

een the 
audit spiked 

s andards will be 
standards 
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Table D/VT-1 

Target Compound List for Volatiles Collected on 
and Contract Required Quantitation Limi 

Compound 

Benzaldehyde 
Benzene 
Benzonitrile 
Bromobenzene 
Bromochloromethane 
I-Bromo-3-chloropropane 
Bromoethane 
Bromotrichloromethane 
n-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
2-Chlorobutane 
l-Chloro-2,3-epoxypropane 
2-Chloroethoxyethene 
Chloroform 
l-Chloropropane 
2-Chloropropane 
3-Chloro-1-propene 
m-Chlorotoluene 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dibromopropane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobutane 
1,4-Dichlorobutan~--__ ~ 
2,3-Dichlorobu ne 
cis-l,4-Dichl ro-
3,4-Dichlor 1-
1,1-Dichlo 
l,2-Dichl oe hane 
1,1-Dich oro 
1,2-Dich opro 
1,3-Dichloro 
l,4-Dioxane 
l-Ethenyl-4-chlorob 

December, 1991 

CAS RN 

Tubes 

20 
9 
5 

45 
7 
5 

26 
6 
3 
7 
6 

12 
26 
27 

9 
6 

11 
6 
2 
2 
2 

11 
15 

8 
4 
4 

41 
2 

27 
17 

7 
22 
19 
13 
23 
13 
32 
13 

7 
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Table D/VT-l 
(continued) 

Target Compound List on 
and Contract Required Quantitation L" it 

Compound 

Ethylbenzene 
(l-Methylethyl)benzene 
I-Methyl-4-(1-methylethyl)benzene 
Pentachloroethane 
I-Phenylethanone 
Styrene 
l,1,l,2-Tetrachloroethane 
1,l,2,2-Tetrachloroethane 
Tetrachloroethylene 
Tetrahydrofuran 
Toluene 
Tribromomethane 
l,l,l-Trichloroethane 
1,1,Z-Trichloroethane 
Trichloroethylene 
1,Z,3-Trichloropropane 
1,3,5-Trimethylbenzene 
m- and p-Xy1enes 
a-Xylene 

December, 1991 

6 
4 

13 
6 

10 
6 
3 

22 
9 
4 
7 

28 
6 
7 
3 

16 
9 
2 
2 
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Table D/VT-2 

Typical Operating Conditions for 

Thermal Desorption Unit - NuTech Model 320, equivalent 

Purge gas (prior to desorption) 
Desorption cycle 
Initial desorption temperature 
Final desorption temperature 
Thermal desorption unit purge 

Gas Chromatography 

Injection/Detector temperature 
Initial column temperature 
Initial hold time 
Program (ramp rate) 
Final hold temperature 
Final hold time 
Maximum oven temperature 
Carrier gas 
GC/MS interface 
Sample injection to MS 
Column 

Mass Spectrometer 

Mass range 
Scan time 
EI condition 
Mass scan and 

Routine tuning 
Preamp sensit·vit~----­
Emission cu 
Electron m 
Mass filt 
Filter 
Total 10 
Resolution 
Display 
Response 

December, 1991 

Helium @ 1.2 
8 minutes 
25°C 
150°C 

mm, 

Impact (EI) 

entire range 

Follow manufacturer instruction for select 
selective detector (MS) and scan mode 
ofluorobenzene (BFB) 

1500 
10 amu/sec 
x 100 
1 
Normal 
TIC 
Fast 
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50 

75 

95 

96 

173 

174 

175 

176 

177 

NOTE: 

December, 1991 

VOA of Ambient Air on Tenax® 

Table D/VT-3 

Required BFB Key Ions and Ion Abundance 

Ion Abundance 

8.0 to 40.0 percent of 

30.0 to 66.0 percent 0 

base peak, 

5.0 to 9.0 

less than 2.0 

50.0 to 120.0 percent 

normalized to m/z 95, the nominal base peak, 
c 0 m/z 174 may be up to 120 percent that of m/z 95. 
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Table D/VT-4 

Composition and Concentration (ng, on column 
of Calibration Standards 

Compound Call 

benzaldehyde 5 
benzene 5 
benzoni trile 5 
bromobenzene 20 
bromochloromethane 5 
I-bromo-3-chloropropane 5 
bromoethane 20 
bromo trichloromethane 5 
butylbenzene 5 
carbon tetrachloride 5 
chlorobenzene 5 
2-chlorobutane 5 
l-chloro-2,3-epoxypropane 
2-chloroethoxyethene 
chloroform 
l-chloropropane 
2-chloropropane 
3-chloro-l-propene 
m-chlorotoluene 
o-chlorotoluene 
p-chlorotoluene 
1,2-dibromoethane 
dibromomethane 
1,2-dibromopropane 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,3-dich1orobutane 
1,4-dichlorobutane 
2,3-dichlorobutane 
3,4-dichloro-l- tene 
cis-l,4-dichl ro· 
1,1-dichloro th 
1,2-dichl0 

December, 1991 

15 0 
150 0 
150 200 
200 250 
150 200 
150 200 
200 250 
150 200 
150 200 
150 200 
150 200 
150 250 
200 250 
200 250 
150 200 
150 200 

100 150 200 
100 150 200 
100 150 200 
100 150 200 
100 150 200 
100 150 200 
100 150 200 
150 200 250 
150 200 250 
150 200 250 
150 200 250 
100 150 200 
150 200 250 
150 200 250 
150 200 250 
100 150 200 
100 150 200 
100 150 200 
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Table D/VT-4 
(continued) 

Composition and Concentration (ng, on col 
of Calibration Standards 

Compound 

l,l-dichloroethene 
1,2-dichloropropane 
1,3-dichloropropane 
1,2-dimethylbenzene 
1,4-dioxane 
l-ethenyl-4-chlorobenzene 
ethylbenzene 
(l-methylethyl) benzene 
l-methyl-4-(1-methylethyl)benzene 
pentachloroethane 
l-phenylethanone 
styrene 
1,1,1,2-tetrachloroethane 
1,1,2,2-tetrachloroethane 
tetrachloroethene 
tetrachloromethane 
tetrahydrofuran 
tribromomethane 
l,l,l-trichloroethane 
1,1,2-trichloroethane 
trichloroethene 
1,2,3-trichloropropane 
1, 3, 5-trimethylbenzen 
toluene 
xylene, m- and p­
xylene, 0-

December, 1991 

20 
5 

20 
5 
5 
5 
5 
5 
5 
5 

5 
100 
100 
100 
150 
100 
100 
100 
100 
100 
100 
100 
100 

200 
150 
200 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
200 
150 
150 
150 
200 
150 
150 
150 
150 
150 
150 
150 
150· 

250 
200 
250 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
250 
200 
200 
200 
250 
200 
200 
200 
200 
200 
200 
200 
200 
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Target 

Table D/VT-5 ,6/'~ 
Compound List for Volatiles Collected on na~ Cartridges 

with Characteristic Ions (Primary and S co ary) 

Compound 

Benzene 
Brornobenzene 
Bromochloromethane 
I-Bromo-3-chloropropane 
Bromoethane 
Bromotrichloromethane 
n-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
2-Chlorobutane 
l-Chloro-2,3-epoxypropane 
2-Chloroethoxyethene 
Chloroform 
l-Chloropropane 
2-Chloropropane 
3-Chloro-l-propene 
m-Chlorotoluene 
o-Chlorotoluene 
p-Chlorotoluene 
l,2-Dibrornoethane 
Dibromornethane 
l,2-Dibromopropane 
1,2-Dich1orobenzene 
1,3-Dich1orobenzene 
1,4-Dich1orobenzene 
1,3-Dich1orobutane 
2,3-Dich1orobutane 
1,4-Dich1orobutane 
cis-l,4-Dich1oro-2-butene 
3 ,4-Dich1oro-l-bu~~ __ 
1,1-Dich1oroet ane 
1,2-Dich1oro han

------

1,1-Dich1or et ne 
1,2-Dich1o op opane 

December, 1991 

Primary Ion 

78 
156 
130 
158 
108 
163 

9 
11 
112 

57 
57 
63 

77. 
158,77,51 

128,51 
156,77,76 
110,29,27 
161,82,47 

134,92 
119 

77,114 
56,41 

92 
44,106 

85,47 
29,26 

27,63,78 
39,76 
91,63 

91,39,63 
125,91,28 

109,27 
93,94,81 

123,41 
148, III 
148,111 
148,111 

27,90 
55,65 
27,41 
53,89 
89,77 
27,65 
27,64 
96,63 
41,62 
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Target 

Compound 

Tt:O':t:::;)5 /) 
Compound List for Volatiles Collected on~na~artridgeS 

with Characteristic Ions (Primary a~ aryl 

Primary ~~~~~~= 

l,3-Dich1oropropane 
l,4-Dioxane 
Ethy1benzene 
1-Ethenyl-4-ch1orobenzene 
(1-Methy1ethy1) benzene 
1-Methy1-4-(1-methy1ethyl)benzene 
Pentach1oroethane 
1-Pheny1ethanone 
Styrene 
1, 1, 1, 2-Tetrachloroethane 
1, 1, 2, 2-Tetrachloroethane 
Tetrahydrofuran 
Tetrachloroethylene 
Tribromomethane 
1, 1, l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
1,2,3-Trichloropropane 
1, 3, 5-Trimethy1benzene 
Toluene 
Xylanes, 0-, m-, and p-

December, 1991 

76 
88 
91 

138 
10 
11 
167 
105 
104 
131 

41,27 
58,29,31 

106 
103,140 

120 
134,91 
119,95 

77,51,120 
78,103 

11 , 19,96 
85 

43,41,73 
,131,166 

175,93,81 
99,61 
83,61 

132,95 
39,49,110 

120 
92 

106 
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Table D/VT-6 

Typical Compounds Used in Response Factor with 
Specific Mass Loading onto Spiked Car ri 

Compound 

Benzene 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethylene 
l,1,2,2-Tetrachloroethane 
Chlorobenzene 
Tetrachloroethylene 
Ethylbenzene 
0-, m-, and p-Xylenes 
Styrene 
o-Dichlorobenzene 
p-Dichlorobenzene 
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Figure D/VT-l 

Common Designs of Adsorbent 

(a) Glass Cartridge 

ultibed Adsorbent Tube 
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Figure D/VT-2 

Typical Desorption GC/MS Configuratio 

He/iml 
Purge 
In 

OATASYSTEM 
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Figure D/VT-3 

Flash Evaporation Unit 

VOA of Ambient Air on Tenax® 

AJON ULTRA-TORR 5/8 in. 
ION (bored out to 16.5 

6.5 mrn) 

4---- TENAX ADSORBENT CARTRIDGE 
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Matheson 
8-580 

December. 1991 

VOA of Ambient Air on Tenax® 

Figure D/VT-4 

Permeation Tube System for 
Generating Standard Gas Atmosphere 

1--- bh3~n Line 

Thermoltlt, Heater. and 
Circulatinq Pump 

urrier.Gas Line: 

Thermostlt Fluid lines 
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Figure D/VT-S 

Tenax Cleanup Schematic Diagram 

1 

• Logbook 
• Chaln-of..CU5tody 

6 

THERMAL 
DESORPTION 

• ...... urn flow 
• Desorb fer 5 

7 

• 

December, 1991 

• M.th.n.~ralP'.nt.~ ... 
Extraction 

• Stcr. In cl •• n room 
In one s;altan cans 
RefrlGerat. 
until use 

• Complete logbook and 
Chaln.of.custcdy Form 

4 
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Figure D/VC-6 

Tenax Cleanup Worksheet fl 
Tenax Batch No.: __________________ _ 

Recycled, __ _ (check one) Virgin ---
No. of cartridges: ________________ _ 

EXTRACTION 

No. of Soxhlet units (circle one) 

Methanol extraction: 

Pentane extraction: 

DRYING 

Nitrogen chamber: 

Vacuum oven: 

SIEVING/PACKING 

Packing 

Teflon 

Teflon 

December, 1991 

I 

Date: 
Hours: 

lowrate: 

Date: 

Date: 

Date: 

Date: 

Date: 

1 2 3 4 5 
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QUALITY ASSURANCE/QUALITY CONTROL REQUIRE 

TABLE OF CONTENTS 

Page No. 

SECTION 1 INTRODUCTION 
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SECTION 3 STANDARD OPERATING PROCEDURES E-7 

SECTION 4 CHAIN-OF-CUSTODY E-14 

SECTION 5 DOCUMENT CONTROL E-17 

SECTION 6 ANALYTICAL STANDARDS REQUIREMENTS E-21 

SECTION 7 METHOD SPECIFIC QA/QC REQUIREMENTS E-27 

SECTION 8 REGIONAL DATA REVIEW 

~~ 
E-33 

SECTION 9 LABORATORY EVALUATION E-34 

SECTION 10 GC/MS TAPE AUDITS ..... E-36 

SECTION II E-37 

SECTION 12 E-40 

SECTION 13 E-42 

SECTION 14 E-44 

December, 1991 



SECTION 1 

INTRODUCTION 

1.1 Quality assurance (QA) and quality control (QC) are in egral parts of 
EPA's Contract Laboratory Program (CLP). The CLP QA pr gr consists of 
management review and oversight at the planning, impl 
completion stages of environmental data generation a that 
data provided are of the quality required. The eLP 
activities required as part of data generation to 
known and documented quality. 

1.2 During the planning of an environmental d 
activities focus on defining data quality obj 
designing a QC system to measure and documen 
generated. During the implementation of th 
activities ensure that the QC system is fu cti ing e 
deficiencies uncovered by the QC system are ·dent 
environmental data are generated, QA activitie ocus 
of data obtained to determine its suitability to s 
remedial decisions. 

1.3 
and 

1.4 Appropriate use 
conditions encountered 

1.5 
analytical 
correctiv 
include 
accuracy, 
In addition, 
integrated prog 
quality required 

December, 1991 

be 

causes 
error. 
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1.6 Necessary components of ~ complete QA/QC program incl de internal QC 
criteria that demonstrate accept~ble levels of performanc, s determined by 
QA review. External review of data and procedures is a om lished by the 
monitoring activities of the National Program Office, gi nal data users, 
Sample Management Office, NEIC, and EMSL/LV. Each ex ernal 
accomplishes a different purpose. These reviews are de . ed 1 

sections of this Exhibit. Performance evaluation s 
QA reference for the program. A laboratory on-sit 
part of the external QA monitoring. A feedback 
the various review functions to the contract la 
communications with the Administrative Project 
Project Officers (TPOs). 

1.7 This 'Exhibit is not a guide to constr 
or a QA organization. It is, however, an 
requirements of the CLP. It outlines some 

and programs. It also includes specific items tha are re 
by the QA/QC documentation detailed in this contr 
documentation provides the Agency with a complete da 
stand alone, and limits the need for contact with the or with an 
analyst, at a later date, if some pec he 

1.8 To ensure that 
requirements of the 
the Agency requires 

1.8.1 Development and 
of the key elements of 
described in Section 

1.8.2 Preparation 
Procedures (SOPs) 

1.8.3 

1.8.4 

1.8. 

1.8.7 
review. 

December, 1991 

eets the 
data comparison, 

program, and documentation 
h a written QA Plan, as 

Standard Operating 
this Exhibit. 

associated QC requirements 

and documentation of the 
accuracy of solutions obtained 

of laboratory performance evaluation 
corrective action procedures. 

laboratory evaluations, including 
procedures. 

documentation for Regional 
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1.S.8 Submission, upon request, of GC/MS 
documentation for tape audits. 

1.S.9 Submission for Agency review 
generated during sample analyses. 

December, 1991 

VOA of Ambient Air on Tenax® 
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SECTION 2 

QUALITY ASSURANCE PLANS 

2.1 The Contractor shall establish a QA program wi 
providing sound analytical chemical measurements. 
incorporate the QC procedures, any necessary corr 
documentation required during data collection as 
assessment measures performed by management to 
production. 

2.2 As evidence of such a program, the Con 
Quality Assurance Plan (QAP) which describ s 
implemented to achieve the following: 

2.3 

2.2.1 Maintain data integrity, validity, 

2.2.2 Ensure that analytical measurement system 
acceptable state of stability and reproducibility 

2.2.3 Detect problems throug da 
action procedures which keep th 

'2.2.4 Document all aspects of the 
data that are technically sound and 

preparation of a 

2.4 

a written 
are 

in an 

order to provide 

2.4.1 
program 

Contractor's quality assurance 

QC and QA responsibilities; and 

December, 1991 Page E-4 
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December, 1991 

Reporting relationships. 

Personnel; 

Staff resumes; 

Education and experience 
Contract; and 

Training progress. 

Facilities and Equipment; 

Instrumentation and back 

Maintenance activitie 

Document Control; 

Laboratory notebook policy; 

Sample and dat 
documentation 

Logbook 

Case 

VOA of Ambient Air on Tenax® 

and review 

review, revision, 

procedures; 

procedures. 

n procedures; 
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December, 1991 

VOA of Ambient Air on Tenax® 

Data review procedures; 

Data reporting and authorization 

Data management procedures. 

Quality Control Program; and 

Solvent, reagent, and adsorb 

Reference material analysi 

Internal QC checks~ and 

Corrective action and 
procedures. 

Quality Assurance 

Data audits; 

Systems audits· 

Corrective and 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

3.1 In order to obtain reliable results, adherence 
methodology is imperative. In any operation that i 
basis, reproducibility is best accomplished throug 
Operating Procedures (SOPs). As defined by the E 
document that provides directions for the step-b 
operation, analysis, or action which is commonl 
performing certain routine or repetitive tasks. 

3.2 SOPs prepared by the Contractor must b 
comprehensive, up-to-date, and sufficientl 
results by qualified analysts. All SOPs, 
reflect activities as they are currently per 
addition, all SOPs must: 

of 
must 

In 

3.2.1 Be consistent with current EPA regulations, g and the CLP 
contract's requirements; 

3.2.2 Be consistent with 
manuals; 

3.2.3 Be available to the EPA 

3.2.5 Describe 
reported by the 
inconsistent resul 

3.2.6 

3.2. 
situ 

3.2.9 

December, 1991 

ion that is sufficiently 
required by the protocol; 

the validity of data 
of missing or 

and feedback mechanism used when 
requirements; 

when contract, 

eference in usability or evidentiary 

work stations as appropriate; and 

A 
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3.2.10 Be subject to a document control procedure whi '~ecludes the use 
of outdated or inappropriate SOPs. I 

3.3 SOP SPECIFICATIONS AND FORMAT 

3.4 

3.3.1 An SOP is defined as a written narrative 
of laboratory operating procedures including ex 
documentation. The SOPs must accurately descr· e 
used in the laboratory, and copies of the wri 
to ensure that analytical data produced unde 
for use in EPA enforcement case preparatio 
Contractor's SOPs shall provide mechanism 
of the following specifications and shal 
laboratory evidence audits. 

3.3.2 The format for SOPs may vary 
for which they are prepared. However, 
sections must be included. 

3.3.2.1 Title page. 

3.3.2.2 Scope and applica 

3.3.2.3 Definitions. 

3.3.2.4 Procedures. 

3.3.2.5 

3.3.2.6 

3.3.2.7 

3.3.2.8 

3.3.2.9 

3.4.1 

tion to meet each 
sa the basis for 

procedures for 

forms. 

samp 
p and use adequate written SOPs to ensure 

. Evidentiary SOPs shall include specific 
ocesses as they are performed by the 

December, 1991 Page E-8 
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3.4.1.1 Sample receipt and logging '~~ 

3.4.1.1.1 The Contractor shall have written S~~ for recelvlng 
and logging in the samples. The procedures sh 1 include, 
documentation of the following 

• 

December, 1991 

Presence or absence of 

Presence or absence of 

Presence or absence of 
lists; 

Presence or absence of 
sample containers and 

Custody seal numbers, 

Presence or absence of 

Sample tag 1D n 

Condition of 

Condition of 

Verification 

"-
or SAS paCking 

of information 

SMa; and 

d to describe sample 

written 

shall have written SOPs for 
of EPA samples throughout the 

ontractor assigns unique laboratory 
it en SOPs shall include a description of the 

used t a sign the unique laboratory identifier and 
ere ce to the EPA sample number. 
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3.4.1.2.3 If the Contractor uSeS 
addition to sample identification 
shall include their definitions. 

V0A of Ambient Air on Tenax® 

in 
SOPs 

3.4.1.3 Sample security 

The Contractor shall have writt 
the security of samples after log-
security of the sample storage a Ps 
shall specifically include desc pt ons of all storage a s 
for EPA samples in the laborat ry, and steps taken to prevent 
sample contamination. The SO s all in e a list of 
authorized personnel who hav areas. 

3.4.1.4 Internal chain-of-custody, of 

The Contractor 'tten chain-of-
custody consisting of sample ident' icat ,chain-of-custody 
procedures, sample receiving procedur an ample tracking 
procedures. For more information concern' th chain-of-
custody procedures 4 of this Exn t. 

3.4.1.5 Internal tracking o~ s1es data. 

The Contractor shall ha e it en SOPs for tracking the work 
performed on any particular mp . The tracking SOP shall 
include the following: 

used to record sample 
sample 

ation used to record 
ther QA/QC activities; and 

and laboratory 
sample storage, 

information control 

for 
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3.4.2.1 The Contractor shall have 
contamination, during sample preparation, cleanin 

reventing sample 
of glassware, 

storage, and analysis. 

3.4.2.2 The Contractor shall have SOPs to 
standards used in sample analysis QA/QC. 

3.4.3 Quality Management SOPs 

3.4.3.1 The Contractor shall 
managerial review of laboratory operati n 
preparation, laboratory data 
The procedures shall include 
following information: 

3.4.3.1.1 Data flow 

3.4.3.1.2 Procedures 

review; 

accuracy. 

system. 
the 

3.4.3.1.3 Evaluation of parameters systematic 
errors. 

3.4.3.1.4 Procedures 
complete and compliant 

3.4.3.1.5 

3.4.3.1.6 
quarterly, 

December, 1991 

are 

inspection procedure 
on personal notebooks, 

audits (e.g., random, 
areas) . 

'dentification, corrective 
Sequence 

and 

written SOPs for organization and 
g to each EPA Case, including 

Documents shall be filed on a Case-
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3.5 

concerning document control and case file see Section 5 
of this E'Xhibit. 

3.4.3.3 The Contractor shall have written 
management and handling, and reporting of dat 
include but not be limited to documenting th 

3.4.3.3.1 Procedures for 
errors. 

3.4.3.3.2 Procedures for 
deliverables and ensuring 

3.4.3.3.3 Life cycle manageme 
and implementing changes to e 
hardware, software, and docume 

3.4.3.3.4 Database security, backup 
including recovery from system failures. 

3.4.3.3.5 

3.4.3.3.6 Individual(s re 
maintenance, data integri 

3.4.3.3.7 

3.4.3.4 

and 

testing, modifying 

operation, 

procedures. 

safety. 

3.5.1 A Contracto 
designated confi 
information mus 
under this cont 
handling of confide 

contract may receive EPA­
Agency. Confidential 

other documentation developed 
the following procedures for the 
been established. 

3.5.2 under the supervision of a 

a request of 
ed as "confidential." A separate locked 

s ore this information and shall be segregated 
rmation. Data generated from confidential 
fidential. Upon receipt of confidential 

e documents into a Confidential Inventory 
made available to authorized personnel but 
out to that person by the DCO. The 

to the locked file at the conclusion of each 
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working day. Confidential information may not be uced except upon 
approval by the EPA Contracting Officer. The DCO wil e er all copies 
into the document control system. In addition, this in rmation may not 
be disposed of except upon approval by the EPA Cont ac ~ng Officer. The 
DCO shall remove and retain the cover page of any onf' ential information 
disposed of for one year and shall keep a record f the 
Confidential Inventory Log. 

3.6 SOPS DELIVERY REQUIREMENTS 

Within forty-five (45) days of contrac 
SOPs relevant to this contract shall be s 
Also, during the term of performance of 
have been amended or new SOPs which hav be n writt n 
TPO, EMSL/LV (quality assurance SOPs) nd 

December, 1991 Page E-13 
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SECTION 4 

CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a 
enviro~ment. An essential part of hazardous waste 
that the evidence gathered be controlled. To acc 
sample identification, chain-of-custody, sample 
procedures have been established. 

4.1 SAMPLE IDENTIFICATION 

4.1.1 To ensure traceability of sampl 
Contractor, the Contractor shall have a 
identification of samples throughout t 

4.1.2 Each sample and sample preparation con iner 
the EPA number or a unique laboratory identifier. 
identifier is used, it shall be cross-referenced to 

4.2 CHAIN-OF-CUSTODY PROCEDURES 

4.2.1 It is 

of the 
maintaining 

the custody of EPA 
are collected until 

and 

4.2.2 It possession, or 

4.2.3 

4.2.4 

4.3 

4.3.1 

4.3. 
in 

4.3.3 

December, 1991 

It 

It 

locked it up, or 

areas shall be 

a sample custodian responsible for 

de ignate a representative to receive samples 
ustodian is not available. 

hipping containers and sample bottles shall 
the sample custodian or hisfher 
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4·.3.4 The condition of the custody seals (intact/not i act) shall be 
inspected upon receipt by the sample custodian or his!, er representative. 

4.3.5 The sample custodian or his/her representati e s 
presence or absence of the following documents acc mpa 

check for the 
the sample 

shipment. 

4.3.5.1 Airbills or airbill stickers. 

4.3.5.2 Custody seals. 

4.3.5.3 EPA custody records. 

4.3.5.4 EPA traffic reports or 

4.3.5.5 Sample tags. 

4.3.6 The sample custodian or hisJher rep 
all forms (e.g., custody records, traffic 
airbills) accompanying the samples at the 

4.3.7 The Contractor shall co 
problems such as absent docume ts, 
seals, and unsatisfactory sample co 

4.3.8 The Contractor 
problems on Telephone 

4.3.9 The following 
AADC-l by the sample 
received and 

4.3.9.1 

4.3.9.2 
shipping 

4.3.9.3 

and date 
and 

of discrepancies and 

re orded on appropriate Form 
ep sentative as samples are 

custody seals on 

airbil1 stickers. 

1 sticker numbers. 

of EPA custody records. 

of EPA traffic reports or SAS packing 
lists. 
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4.3.9.9 Presence or absence of sample tags. 

4.3.9.10 Sample tag identification numbers cro 
EPA sample numbers. 

4.3.9.11 Verification of agreement or non-a re 
recorded on shipping documents and sample 

4.3.9.12 Problems or discrepancies. 

4.4 SAMPLE TRACKING PROCEDURES 

The Contractor shall maintain records 
handling from receipt to final analysis. 
documentation of the movement of samples 
designated laboratory storage areas. 

December, 1991 

les into and out of 
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SECTION 5 

DOCUMENT CONTROL 

The goal of the laboratory document control progr 
documents for a specified Sample Delivery Group (SD 
when the project is completed. Accountable docume 
laboratories shall include but not be limited to 1 
records, sample work sheets, bench sheets, and 0 

sample or sample analyses. The following docum nt control 
been established to assure that all laboratory, re ords are 

procedures h 
assembled and 

from the EPA stored for delivery to the EPA or are availab e 
prior to the delivery schedule. 

5.1 PREPRINTED LABORATORY FORMS AND LOGB 

5.1.1 
to the 
of the 
(CSF). 
preprinted laboratory forms sh 
logbooks. When all data from 
forms and copies of all SDG-rel 
the documentation package. 

5.1.2 ·The Contractor shall 
labor~tory documents which 
analysis of EPA samples 

5.1.3 Pre-printed 
laboratory and be 
responsible for p 
performed. 

recorded on all 
the preparation and 

n the name of the 
gned by the person 
time an activity is 

he 

5.1.4 (month/day/year) and signed by the 
activity at the time an activity is 

December, 1991 

ronological order. Entries in 
ument run logs and extraction logs, 

logbooks shall be sequentially 

s quence of individual instruments. Because the 
co ies of the instrument run logs to the EPA, the 
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laboratory may exercise the option of using or EPA sample 
identification numbers in' the logs for sample an government 
agency or commercial client names to preserve the co fi entiality of 
commercial clients. 

5.1.8 Corrections to supporting documents and r 
drawing a single line through the error and ent i 
information. Corrections and additions to sup or 
data shall be dated and initialed. No inform 
rendered unreadable. All notations shall be 
portions of documents shall be 

r 

5.2 CONSISTENCY OF DOCUMENTATION 

5.3 

5.2.1 The Contractor shall assign a 
for the organization and assembly of 

5.2.2 All copies of laboratory legible. 

5.2.3 include information to more than 
The copy(s) 

record the 
S lowest SDG 

ORIGINAL IS FILED IN CSF _____ --".---

The Contractor shall 

5.2.4 n 
shall assemble and cra 
records, lab benc 
relevant data to 
sample delivery 

5.3.1 

5.3. 

n to the copy(ies). 

document control officer 
tags, custody 
and other 

sample or 

countability of the completed 
shall be inventoried and assigned a 

Section 2. 

d number (For example: 75-2-0240). 

o each sample delivery group, including 
ass spectra, chromatograms, screening 

co ds, re-analysis records, records of failed or 
ody, records, library research results, etc., shall 
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5.3.3 The Document Control Officer (DCa) 
ensuring that all documents generated are placed in th 
and are delivered to the EPA. The DCa shall place th 
plastic bags in the file. Figure E-l is an example f 

in 

inventory. 

Document Control #* 

232-2-0001 
232-2-0002 
232-2-0003 
232-2-0004 
232-2-0005 
232-2-0006 
232-2-0007 
232-2-0008 
etc. 

*This number is 

5.4 

location. 

5.5 SHIPPING 

5.5.1 

5.5. 

December, 1991 

Figure E-1 

Example 

Document T 

Case File Document tory 
Chain-of-Custody Records 
Shipping Manifests 
Sample Tags 
SMO Organi s Tra 
Analysis 
Analysts' 
GC/MS and 
etc. 

Pages 

etc. 

in a secure 

hipment of deliver abIes packages to 
Shl ments ire custody seals on the containers 

be opened without damaging or breaking the 
d cument what was sent, to whom, the date, and 

pu ge the CSF deliverable to the appropriate 
he report submission. 
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5.5.3 A copy of the transmittal letter for 
NEIC and the SMa. 

5.5.4 The Document Control form is used to docume 
inspection of shipping containers and samples. T 
submit one (1) original FORM AAOC-l for each shi 

5.5.5 The Contractor shall sign 
examine the shipping containers, 
seals and their conditions. 

5.5.6 The Contractor shall note any prob 
the instructions explained in Exhibit B, 

5.5.7 The Contractor 
each SOG package. 

December, 1991 

to the 

y 

and follow 

Form with 
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SECTION 6 ~ 

ANALYTICAL STANDARDS REQUIREMENTS/ // 

/ 
The U.S. Environmental Protection Agency will not/su 

reference standards either for direct analytical me 
purpose of traceability. All contract laboratorie 
prepare from neat materials, from cylinders of com 
NIST Standard Reference Materials or NIST/EPA ap ro 
material, or purchase from private chemical sup ly 
necessary to successfully and accurately perfo m 
protocol. 

6.1 PREPARATION OF CHEMICAL STANDARDS FRO URITY BULK MATERIAL 

6.1.1 A laboratory may prepare their c 
materials. Commercial sources for neat 
analytes listed on the TeL are given in Appen 
Assurance Materials Bank: Analytical Reference Sta 
Edi~ion, January 1988. Lab 0 rat "es should obtain 
possible when purchasing neat emica 
less than 98% purity must be d cumeft~d 
not be obtained. 

to 

6.1.2 Neat chemical frigerated when not being 
s. Proper storage of neat 

them from decomposition. 

6.1.3 The purity of 
chemical supply hous 
the concentration 
laboratory's resp 
that the purity 
confirmation, w en 

December, 1991 

t. of pure compound 
(percent: purity) 

100 

neat 

Eq. E-1 

that required to prepare a specific 
specified concentration. 
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6.1.4 Mis-identification of compounds occasionally 0 cur and it is 
possible that a mislabeled compound may be received ro a chemical supply 
house. It is the contract laboratory's responsibil·ty 0 have analytical 
documentation confirming that all compounds used i t preparation of 
solution standards are correctly identified. Ide tifica ·on 
when performed, should use GC/MS analysis on at 
analytical columns, or other appropriate techn° 

6.1.5 Calculate the weight of material to b 
volume taking into account the purity of th 
concentration. A second person must verif 
calculations. Check balances for accura 
All weighing should be performed on an 
0.1 mg and verified by a second person 
solute should be compatible with the rot 
be used; the solute should be soluble, table, 
solvent. In the case of a multicomponent 
not react with each other. 

6.1.6 Log notebooks are to be kept for 
subsequent dilutions from the 
determining their concentrati s 
second person. All solution st n 
use. All solution standards are 
of the compound or compounds, 
initials of the preparer. 

6.2 PURCHASE OF CHEMICAL S·~MH~ 

6.2.1 
Contractors 

6.2.1.1 
documentati 
purchase: 

. d 

the standard is to 

All 
for 

be purchased by 

the following 
standard solutions they 

of the neat material; 

t material; and 

December, 1991 

documentation that the solution 
to the following section. 

st purchase standards for which the quality 
lly and analytically by a method of the 

hoice. y this can be demonstrated is to prepare and 
hree oluti ns· a high standard, a low standard, and a 

the et concentration (see sections 6.2.1.3 and 6.2.1.4 
plier must then demonstrate that the analytical 
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results for the high standard and low standard are 
difference in theoretical concentrations. This 
Student's t-test in part 6.3.1.3 which follows. 
the supplier must then demonstrate that the con ent ation of the 
target standard lies midway between the concen rat ns of the low and 
high standards. This is done by the Student' t-test. 
is certified to be within 10 percent of the 

6.2.1.3 If the procedure above is used, 
that the following have been achieved. 

Two solutions of identical concent 
independently from neat materials. 
solution must be diluted to the 
"target standard"). One aliqu 
and diluted to a concentratio ten 
standard. This is called the I • h 
aliquot is taken from the second s lltion 
concentration 10 percent less that the 
called the "low standard"; 

Six replicate analyses 
must be performed in t e 
high standard, low stan 

The mean and 
calculated. 

ration (the 
ro the second solution 
g eater than the target 

One further 
a 
This is 

Eq. E-2 

Eq. E-3 

the results of the 

December, 1991 

1.21 
-3-

high 

variance, 

Eq. E-4 

is less than one percent of M2 , then M22 

the value of Vp in all subsequent 
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6.3 RE 

VOA of Ambient Air on Tenax® 

The test statistic must be calculated: 

M3 .!:!l. 
TEST STATISTIC = __ 1_.-:1-:--~O-;-. 9_ 

V 0.5 
(---E ) 

3 

If the test 
demonstrate a twenty percent differe c 
standards. In such a case, the sta dar. 

The test statistic must 

TEST STATISTIC :: --'f-..;;;;.....:~-:-::,....--'+"'-f 

If the test statistic exceeds 2.13, the s lie 
demonstrate that the target standard concent tion 
between the high and 1 s. In such a c 
are not acceptable. 

Eq. E-5 

to 

Eq. E-6 

as failed to 
's midway 
, the standards 

The 95 percent confidence ~fO ·t 
standard must be calculate~~~ 

n result of each 

V o.S 
INTERNAL FOR LOW STAND. (2 • 13) ( 61') 

V 0.5 

.13) ( 6P ) 

EPA STANDARDS REPOSITORY 

Eq. E-7 

Eq. E-8 

Eq. E-9 

then 

eference materials can be ordered from the 
Sta Repository, depending on availability. The 

an 0 der for standards only after demonstrating that 
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these standards are not available from commercial 
solution or as a neat material. 

6.4 DOCUMENTATION OF THE VERIFICATION AND PREPARATION 

It is the responsibility of each laboratory t 
documentation to show that the chemical standard 
performance of eLP analysis conform to the req 
Weighing logbooks, calculations, chromatograms, 
produced by the laboratory or purchased from c 
be maintained by the laboratory and may be ub' 
on-site inspection visits, Documentation f 
required to be sent to EPA for verificati n f contr c 

either in 

those cases where the documentation is s pp rtive 0 analytical 
results of data packages sent to EPA, ch documen at'on is to be kept on 
file by the laboratories for a period year. 
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SECTION 7 

METHOD SPECIFIC QA/QC REQUIREMENT 

7.1 This section outlines the mini~um quality contro 
necessarv to satisfy the analytical requirements ass ci e e 
deterffi~i. ~on of the volatile organic compounds lis ed in Exh1 ·t C, ing the 
procedures in Exhibit D for samples of ambient air a tured on Te ®. ~ 
section is not intended as a comprehensive quali ntrol document, t I 

rather ~s a guide to the specific QC operations h must be addressed d . g 
analysis of volatiles using this method. The ab atory to 
address these operations in preparing the qua it Standard 
Operating Procedures discussed in Sections 2 

7.2 The specific QC operations that must 
analysis include the following: 

Testing and Spiking of Tenax® 

GC/MS Instrument Performance 

GC/MS Initial and Continui 

Internal Standard Area and 

Blank Analysis; 

7.2.1 

7.2.1.1 As par 
sampling and sub 
GC/MS or FID one 
and confirm that 
10 ng, the en~~-Qa 

volatile organics 

to spike 
as 

7.2.2 the Mass Spectrometer and Ion Abundance 

7.2.2.1 
samples, 

December, 1991 

any data collection activities involving 
ds, it is necessary to establish that a given 
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GC/MS system meets the instrument performance criteria 
Exhibit D. The purpose of this instrument performanc 
correct mass calibration, mass resolution, and mass 
accomplished through the analysis of bromofluorobe 

ensure 
This is 

7.2.2.2 The required frequency of 
each GC/MS system) is described in 

7.2.2.3 The key ions produced during 
respective ion abundance criteria are 
3. 

7.2.2.4 The documentation 
bar graph spectrum for BFB analysis. 

7.2.3 Initial Calibration of GC/KS for 

Prior to the analysis of samples 

hours on 

and after 
system must be 

Ie 

instrument performance criteria have been met, 
initially calibrated utilizing target compound ( 4) and surrogate 
compounds. 

7.2.4 . Internal 

7.2.4.1 The GC/MS may be calibr 
Tenax® tubes, and calculating 

~ards spiked onto 
relative response 

factor'(RRF) method. 

7.2.4.2 
are prepared 

7.2.4.3 The 
internal 

7.2.4.4 

7.2.4.5 
Exhibit 

7.2.4.6 

7.2.5 

7.2. 

December, 1991 

known concentrations of 
escribed in Exhibit D. 

cribed in Exhibit D. 

are calculated as described in 

orm VlI-AAVT, a GC/MS data system 
latile calibration standard, and the 

for Target and Surrogate Compounds 

ste has been calibrated, the calibration must 
2) hour time period for each GC/MS system. 
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7.2.5.2 The standard is to be analyzed according to 
the frequency given in Exhibit D. 

7.2.5.3 The continuing calibration of the 
the basis of the magnitude of the response 
difference between the average RRF of each compo nd 
calibration and the RRF of that compound in the 
standard. The minimum response factors of eac 
calibration and the percent difference must 
Exhibit D. Allowance is made for any two v 
meet these criteria. The minimum or RRF 0 t 
greater than or equal to 0.010, and the p rc 
than or equal to 30.0 percent for the co ti 
acceptable. 

7.2.5.4 The documentation included For 
printout for the analysis of the volatile ibrat'on 
mass spectrum of each target surrogate compoun 

7.2.6 Internal Markers and 

7.2.6.1 The response of each 
standards, samples, and blanks i 

Standards and 

analytical results, because the q nt tativ 
compounds by these procedures is ba ed 
added immediately prior to analysis. 

7.2.6.2 The specific 
standards are given i 
standard is spiked 0 

300 ng. 

and at 

on 

be 

all calibration 
of reliable 
of volatile 

standards 

7.2.6.3 
each internal 
analyses. 

current profile (SICP) of 
be monitored for all 

7.2.6.4 
from the 

and 
the 

7.2.6.5 

December, 1991 

an lysis of samples when internal marker and 
eet specifications are given in Exhibit D. 
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GC/MS data 7.2.6.6 The documentation includes Form lII-AAVT and t 
system printout for the analysis of each sample, blank rix spike, and 
standard. 

7.2.7 Method Blank Analysis 

7.2.7.1 A method blank is 
desorbed 
procedure. 
associated 
the levels 
samples. 

7.2.7.2 A method blank shall 
GC/MS system, as described in 

7.2.7.3 For the purposes of this proto 1, a 
must contain less than or equal to the Con ct 
Limit (see Exhibit C) of any single target com 
ng/cartridge for total VOCs, whichever is less. 

e corrective 

7.2.7.4 If a method blank exce ds t 
Contractor must consider the a ly' 
of the contamination shall be in es 
actions taken and documented befo 
requirements for reanalysis of asso 

sis proceeds. The 
am les are given in Exhibit D. 

7.2 . .7.5 The documentation 
and a GC/MS data system ~~~ 

7.2.8 

7.2.8.1 
from the 

recovery 

7.2.8.2 

December, 1991 

the blank analysis 
the method blank. 

dded to each Tenax® tube prepared 
D. 

surrogate compounds are calculated 

of 

Exhibit D. The recoveries must be within 
n in Exhibit D. If the recovery of anyone 
hese limits, the Contractor must follow the 
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7.2.8.4 The documentation includes Form IX-AAVT. system 
printout for the analysis of each sample, 

7.2.9 Performance Evaluation (PE) Samples 

7.2.9.1 Performance and method evaluation sampl s 
the Agency in monitoring Contractor performance 
be informed as to which compounds are containe 
concentrations. 

7.2.9.2 The Laboratory shall extract, 
the PE sample once per sample delivery 

7.2.9.3 The laboratory will receive PE 
the Agency. The samples will come wi 
desorption procedure required for the .samp 
internal markers and surrogate compounds t 
procedures in Exhibit D. 

7.2.9.4 Each laboratory must extract and 
the procedure described in Exhi it 
Exhibit C, Table 1. 

7.2.9.5 The laboratory 
acceptance criteria as detailed in 

7.2.9.5.1 

7.2.9.5.2 
blank that 

7.2.9.5.3 

from 

e technical 

on a GCjMS system meeting 
continuing calibration 

add 

nd analyzed with a method 
criteria. 

of the surrogates must be 
Exhibit D. 

and the most 

covery for each of the target compounds must 
eC1 ion and audit accuracy, as outlined in 
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SECTION 8 

REGIONAL DATA REVIEW 

8.1 Contract laboratory data are generated to meet t 
Regions. In order to verify the usability of data f 
each Region reviews data from the perspective of en -u 
functional aspects of data quality. General guide 
been developed jointly by the Region and the Nati 
Region uses these guidelines as the basis for d 
Regions may augment the basic guideline review ro 
based on Region-specific or site-specific con er 
the sites under investigation, vary based on th 
investigation and the Regional response app op 
circumstances. 

8.2 Regional data reviews 
are part of the collective assessment process. 
done at the Sample Management Office, which is 
contractual discrepancies, and the review done 
to evaluate Contractor and method p r orWQ~~_ 
are integrated into a collective r vie that is 
laboratory administration and manage en 
action to correct deficiencies in the 

December, 1991 

1 reviews, like 
e problems under 

specific 

site 
review 

is designed 
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SECTION 9 

LABORATORY EVALUATION SAMPLES 

9.1 Although intralaboratory QC may 
performance that can be tracked over time, an exte 
program is an essential feature of a QA program. 
Contractor and method performance, Contractors p 
comparison studies conducted by the EPA. Resul s 
laboratory evaluation samples will be used by he 
Contractor's continuing ability to produce ac 
results are also used to assess the precisio 
methods for specific analytes. 

9.2 Sample sets may be provided to partic1 
on an SDG-by-SDG basis as a recognizable QC sa e 
recognizable QC sample of unknown composition; or 
material. The laboratory evaluation samples may be 
Regional client or the National Pro ram Office, and 
action. 

9.3 Contractors are required to ana 
package and all raw data within the c 

9.4 At 

eported values using 

9.5 
determine 

es n any given laboratory 
d d fficulties with a 

samples will 

a score of 90 percent or above. 

the Contractor shall describe the 

as 

9.5. 
defi 
TPO, 

ive action(s) taken in a letter to the APO, 
ys of receipt of notification from EPA. 

9.5.3 For 
APO or TPO 

December, 1991 

the Contractor shall be notified by the 
for its unacceptable performance. The 
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Contractor may expect, but EPA is not limited to, the f lowing actions: 
reduction of the number of samples sent under the con ~c , suspension of 
sample shipment to the Contractor, a site V1s1t, a f 1 ata audit, 
analysis of remedial PE samples, and/or a contract an ion, such as a 
Cure Notice. 

NOTE: A Contractor's prompt 
has been taken to ensure the 
requirements will facilitate continuation 
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10.1 

reasons: 

Program overview; 

Indication of data 
data reviews; 

SECTION 10 

GC/MS TAPE AUDITS 

Support for on-site audits; and 

Specific Regional requests. 

10.2 Depending upon the reason for an 
specific Case, or a laboratory eval a~~un~~.u 
audits provide a mechanism to asse s 
to ensure the consistency of data r 
on the GC/MS tapes. This function p 
requirements and checks adherence of 
In addition, tape audits enable EPA 
accuracy of the analytical methods. 

10.3 The GC/MS tape shal 
samples, blanks, laborat y 
continuing calibration, an 
specific requirements 
B. 

10.4 Upon request 
required tapes and 
within seven (7) days of n 

December, 1991 

VOA of Ambient Air on Tenax® 

tapes 

ecent Case, a 
req Tape 

_~~~ctual requirements and 
hardcopy th that generated 

m""~-rIT"ing of Program QC 
to internal QA procedures. 

e utility, precision, and 

q antitation reports for 
in~ ial calibrations, 

Case requested. The 
discussed in Exhibit 

the 
EPA 
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SECTION 11 

ON-SITE LABORATORY EVALUATIONS 

11.1 At a frequency dictated by a contract 1aborator 's per 
Administrative Project Officer, Technical Project Of ic r 
representative will conduct an on-site laboratory 
laboratory evaluations are carried out to monitor 
meet selected terms and conditions specified in 
process incorporates two separate categories: 
and an Evidentiary Audit. 

11.2 QUALITY ASSURANCE ON-SITE 

11.2.1 Quality assurance evaluators . spe 
to verify the adequacy and maintenance ins 
of personnel meeting experience or educat1 requi ements, and the 
acceptable performance of analytical and QC p edur 
should expect that items to be monitored will inc 
to the following items: 

Size and appearance 

n 

Quantity, age, availabili nce and performance 
of instrumentation; 

Availability, 

Reagents, 

11.2.2 

December, 1991 

ersonnel training programs; 

facilities; 

maintenance and review, and 

analysis/data .package inspection 

evalu n, various documentation pertaining 
'c Contractor is integrated in a profile 

the evaluation. Items that may be included 
s, aboratory evaluation sample scores, 
io al QA materials, GC/MS tape audit reports, 

Page E-35 



Exhibit E VOA of Ambient Air on Tenax® 

11.3 EVIDENTIARY AUDIT 

11.3.1 Evidence auditors conduct an on-site 
determine if laboratory policies and procedures ar 
evidence handling requirements as stated. 
of the following three activities. 

11.3.1.1 Procedural Audit 

The procedural audit consists 
standard operating procedures and 
following laboratory operations: 

Sample receiving; 

Sample storage; 

Sample identification; 

Sample security; 

Sample tracking ( 

Analytical project 

11.3.1.2 Written SOPs 

11.3.1.3 

~u~~e,t,ion of analysis); and 

eview and examination of the 
rate and complete for the 

eiving, sample storage, 
pIe tracking (from receipt 
project file organization 

inventory; 

of review and 
documentation. The 

document numbering system; 

of activity recorded on the documents; and 
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11.4 

11.5 

Error correction methods. 

DIscussIoN OF THE ON-SITE TEAM'S FINDINGS 

The QA and evidentiary auditors discuss their 
Administrative Project Officer (APO)/Technical Pr ject 0 
to debriefing the Contractor. During the debrie in ' 
their findings and recommendations for correcti e 
Contractor personnel. 

CORRECTIVE ACTION REPORTS FOR FOLLOW-T 
EVIDENTIARY AUDIT REPORTS 

11.5.1 Following an on-site evaluation, QA 
which discuss deficiencies found durin th 
forwarded to the Contractor. The Con 
actions taken to resolve the deficienc1 
visit and discussed in the on-site reports . 
EMSL/LV (response to the QA report) and NEIC 
report) within 14 days of receipt of the 
upon between APO/TPO and the Contractor. 
written or SOPs are required to be 
the SOPs to the TPO, EMSL/LV ( /t 
SOPs) within 30 days of receipt f 
upon between the APO/TPO and the 

11.5.2 
resolve the deficiencies 
may expect, but the Agen~~~ 

suspension of 

contract; 

prior 

contract sanction, such as a 
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SECTION 12 

QUALITY ASSURANCE AND DATA 

12.1 Data submitted by laboratories are subject to ev 
aspects: compliance with contract-required QC, usab'li 
package evaluation. Problems resulting from any 0 

determine the need for a GC/MS tape audit, an on- . atio 
and/or a remedial laboratory evaluation sample. In prescr e in 
the methods provides information that is conti al y used by the Agency to 
assess sample data quality, Contractor data q al' yand ram data quality 
via data trend analysis. Trend analysis is plishe by, entering data into 
a compute·rized data base. Statistical repo hat ev u e specific 
anomalies or disclose trends in many areas, luding th following, are 
generated from this data base: 

Laboratory Control Sample; 

Blanks; 

GC/MS Instrument 

12.2 
to observe the relative 
against its peers. The 
laboratories. The resu 
overall evaluation of 
determine if correcti e 
indicated in order t 

12.3 

which 

12.4 

December, 1991 

to 
is 

e Program, the data base provides the 
rformance-based criteria in updated 

in 

is ry criteria have been previously used. The 
b contract laboratories is carefully 

en 'ng theoretical and research-based 
lt is a continuously monitored set of QC and 

ecifi at' ns of what is routinely achievable and 
try laboratories in mass production analysis 
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of environmental samples. This, in turn, assists the Agenc~ in meeting its 
objectives of obtaining data of known and documented quali 
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SECTION 13 

DATA MANAGEMENT 

13.1 Data management procedures are defined as proce ures 
acquis~t~on or entry. update, correction, deletion, to a 
computer readable data and files. These procedures sh uld 
and contain a clear definition for all databases a d iles 
resubmit deliverables. Key areas of concern inc 
(including personnel and security), documentati 
quality control. 

13.2 Data manually entered from hard-copy 
error rates estimated. Systems should prev. 
out-of-range data and alert data entry pe 
entry error rates must be estimated and re 
reentering a statistical sample of the data e 
discrepancy rates by data element. 

the 

data 

13.3 The record of changes in the 
originally generated, submitted, a 
allow traceability of updates. Do 
each change: 

form of corrections a es to data 

13.4 

Justification 

Resubmitted 
part of the 
resubmission. 
inspected; 

utilization 

December, 1991 

mitted must umented to 
___ ~d=e the following for 

changes. Data changes 
independent of 

ding to the schedule of the 

to originally submitted 

may be requested by laboratory auditors. 

du es must be applied to computer software 
to~ to be used to generate and edit contract 

e thoroughly tested and documented prior to 
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A software test and acceptance plan including tes/;qUirements, test 
results and acceptance criteria must be developed, fo iowed, and 
available in written form. ( 

/ 
System changes must not be made directly to pro uc ion systems 
generating deliverables. Changes must be mad first a development 
system and tested prior to implementation. 

Each version of the production system 
number, date of installation, date of 

System and operations documentation mu 
for each system. Documentation must 
operations and maintenance manual. 

13.5 Individual(s) responsible for the fo 
identified: 

System operation and maintenance 

Database integrity, 
control; and 

Data and system 

December, 1991 

entry, 

and maintained 
manual and an 

and quality 
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14.8 
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14.9 
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14.10 

December, 1991 

ines Establishing Test 
the Clean Yater Act; Final 
4 CFR Part 136, Federal 
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Protection 
Related 

The 

Committee on Environmental Improvement, a~d 
ytical Chemistry, "Guidelines for Data 

tion in Environmental Chemistry", 
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"Quality Assurance Support for the 
ogram", Quality Control in Remedial Site 

ndustrial Solid Yaste Testing, Fifth Volume, 
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SECTION 1 

SAMPLE CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a 
environment. An essential 
that the evidence gathered 
sample identification, chain-of-custody, 
procedures have been established. 

1.1 SAMPLE IDENTIFICATION 

1.1.1 To assure traceability of sample wh Ie in p ss ssion of the 
Contractor, the Contractor shall have a pe for maintaining 
identification of samples throughout th 1 

1.1.2 Each sample and sample preparati cont 
with the EPA sample number or a unique labora ry 
unique laboratory identifier is used, it shall D 
EPA sample number. 

1.2 CHAIN-OF-CUSTODY PROCEDURES 

1.3 

1.2.1 Because of the nature 
of EPA samples must be traceable f m 
until they are introduced as evidenc 
Contractor shall have procedures 
maintained and documented. 

1.2.2 A 

1.2.2.1 It is 

1.2.2.2 It 

1.2.2.3 It 

1.2.2.4 

d, the custody 
es are collected 

The 

applies: 

possession. 

you locked it up. 

(secure ar~as shall be 

a sample custodian responsible 

esignate a representative to receive 
sample custodian is not available. The 

co tainers and sample bottles shall be 
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........ 

inspected upon receipt by the sample custodian or his/ er/tepresentative. 

1.3.3 The condition of the custody seals (intact/ ot~tact) shall be 
inspected upon receipt by the sample custodian or s/' 

1.3.4 The sample custodian or his/her represe at've 
the presence or absence of the following docume ts 
sample shipment: 

1.3.4.1 Airbills or airbill stickers. 

1.3.4.2 Custody seals. 

1.3.4.3 EPA custody records. 

1.3.4.4 EPA traffic reports or 

1.3.4.5 Sample tags 

1.3.5 The sample custodian 
date all forms (e.g., custody r 
and airbills) accompanying the 

1.3.6 
problems such as absent documents, 
custody. seals, and unsatisfactory sam 
bottle). 

1. 3.7 
problems 

1. 3.8 
the sample custod 
and inspected: 

1.3.8.1 

sign and 
or acking lists, 

mple receipt. 

of discrepancies and 

corded on Form AADC-1 by 
e as samples are received 

custody seals on shipping 

of airbills or airbill stickers. 

sticker numbers. 
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1.3.8.7 

1.3.8.8 
lists. 

Presence 

Presence 

or absence of EPA 

or absence of EPA 

VOA of Ambient Air on Tenax® 

custody records. "' '-

report/ar SAS traffic packing 

1.3.8.9 Presence or absence of sample tags. 

1.3.8.10 Sample tag identification numbers 
sample numbers. 

1.3.8.11 
recorded 

1.3.8.12 Problems or discrepancies. 

1.4 SAMPLE TRACKING PROCEDURES 

The Contractor shall maintain records doc 
handling from receipt to final analysis. 
documentation of the movement of samples 
designated laboratory storage areas. 

December, 1991 

d~ 
information 
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SECTION 2 

DOCUMENT CONTROL PROCEDURES 

all 

2.1 PREPRINTED LABORATORY FORMS AND LOGBO KS 

2.1.1 All documents produced by the 
related to the preparation and analysis 
property of the EPA and shall be placed 
group file (CSF). All observations and 
laboratory but not on preprinte 
permanent laboratory logbooks. 
all original laboratory forms 
entries shall be included in the doc 

2.1.2 The Contractor shall 
laboratory documents which is 
analysis of EPA samples. 

2.1.3 Pre-printed 
laboratory and be da 
responsible for per or 
performed. 

2.1.4 

2.1.5 

ntered into 
e compiled, 

.~~.~ted logbook 

the name of the 
by the person 
an activity is 

by 

Entries in 
logs, 

logbooks shall be sequentially 

be maintained so as to enable a 

the 

December, 1991 

ence of individual instruments. Because 
opies of the instrument run logs to the EPA, 

the option of using only laboratory or EPA 
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sample identification num~ers in the logs for sample ID.~her than 
government agency or commercial client names to prese e e 
confidentiality of commercial clients. 

2.1.8 Corrections to supporting documents and r 
by drawing a single line through the error and en eri g 
information. Corrections and additions to suppo ti 
data shall be dated and initialed. No informat 
or rendered unreadable. All notations shall be 
portions of documents shall be crossed out. 

2.2 CONSISTENCY OF DOCUMENTATION 

2.3 

2.4 

2.2.1 The Contractor shall assign 
responsible for the organization and as em 

2.2.2 
legible. 

All copies and 

2.2.3 Before releasing analytical results, the umen 
officer shall assemble and cross eck the information s mple tags, 

rument logs, 
each particular 

the CSF. 

custody records, laboratory be h 
and other relevant data to ens 
sample or sample delivery group 

2.3.1 In order 
analysis records, 
serialized number 

CSF :fI - Region -

2.3.2 
bench 
preparation recor 
analysis, custody 
inventoried. 

2.3.3 
ensuring 
and are 
plasti 
docum 

75-2-0240). 

etc. , 

(DCO) shall be responsible for 
genera are placed in the CSF for inventory 

The DCO shall place the sample tags in 
Fi ure E-l of Exhibit E is an example of a 

The 
location. 

EPA laboratory documents in a secure 
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2.5 SHIPPING DATA PACKAGES AND CSF 

2.5.1 The Contractor shall document shipment of d li~ rabIes packages 
to the recipients. These shipments require custody, se s on the 
containers placed such that they cannot be opened ithout maging or 
breaking the seal. The Contractor shall documen , to whom, 
the date, and the method (carrier) used. 

2.5.2 The Contractor shall purge the CSF 
appropriate EPA Region 180 days after the 

2.5.3 A copy of the transmittal letter 
NEIC and SMO. 

2.5.4 The Document Control form is 
inspection of shipping containers and s les. 
submit one original FORM AADC-l for each sn 

2.5.5 The Contractor shall sign and date 
examine the shipping containers, record the 
custody seals and their conditi ns. 

2.5.6 The Contractor 
follow the instructions 

2.5.7 The Contractor 
with each SOC package. 

December. 1991 

sent to 

the receipt and 
shall 

Control Form 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

The Contractor must have written standard operat· g p cedures (SOPs) 
for receipt of samples, maintenance of custody, sampl id nti 
storage, tracking the analysis of samples, and assem f 

3.1 SPECIFICATIONS FOR WRITTEN STANDARD OPERATIN 

3.1.1 

3.1.2.1 

3.1.2.2 

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.2.6 

3.1.2.7 

3.1.2.8 

a 

December. 1991 

contract 

documentation 
ed by EPA as 

ust have 

Sample receipt and 

Sample storage. 

of laboratory operation and 

contractually-required quality assurance 
or each individual data package. 

ata handling. and reporting. 
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3.1.2.12 Chain-of-Custody. 

3.1.2.13 Document control, including Case file pr 

3.1.3 The Contractor shall have a designated s 
responsible for receipt of samples and have writ 
his/her duties and responsibilities. 

3.1.4 The Contractor shall have written 
in of the samples. The procedures shall 
documenting the following information: 

3.1.4.1 Presence or absence of EPA 

3.1.4.2 Presence or absence of air 

3.1.4.3 Presence or absence of EPA 
lists. 

3.1.4.4 Presence or absence 
containers and their conditio 

3.1.4.5 Custody seal numbers, 

3.1.4.6 

3.1.4.7 Sample tag 

3.1.4.8 Condition 

3.1.4.9 

3.1.4.10 

3.1.4.11 

upon 

3.1. 5 

areas. 

December, 1991 

SAS packing 

sample 

of information on 

with SMO. 

.sample condition 

of the 
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3.2 

3.1.6 The Contractor shall have written SOPs for tra 
performed on any particular sample. The tracking SOP 
following: 

3.1.6.1 A description of the documentation used 
receipt, sample storage, sample transfers, sampl 
sample analyses. 

3.1.6.2 A description of the documentation 
calibration and other QA/QC activities. 

3.1.6.3 Examples of the document 
used in the sample receipt, sample 
analyses. 

3.1.7 The Contractor shall have wri ten 
identification of EPA samples throughout 

3.1.8 If the Contractor assigns unique ry 
SOPs shall include a description of the method use 
laboratory identifier and cross-

3.1.9 If the Contractor uses 
sample identification numbers, t 
definitions. The Contractor shall av 
method DY which the laboratory maint in 

g the work 
include the 

written 

lude their 
the 

3.1.10 Ps for organization and 
assembly of all documen 
and managerial review. 
basis. The procedur s 
pages, sample track'ng 
printouts, raw dat s 
documents having ef 
submission to EP. . 

3.1.11 The 

3.1.12 

3.2.1 

Case, including technical 
.on a Case-specific 
ents including logbook 

charts, computer 
onde and any other written 

e c mpiled in one location for 
st include a document numbering ~nd 

SOPs for labo~atory safety. 

wr tten SOPs for cleaning of glassware 
under this contract. 

for traceability of standards 

work under this contract may receive 
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EPA-designated confidential information from the Agenc . 
information must be handled separately from other doc e tation developed 
under this contract. To accomplish this, the follow ng for 
the handling of confidential information have been 

3.2.2 All confidential documents shall be 
designated Document Control Officer (DCO). 

3.2.3 Any samples or information 
confidentiality shall be handled as "confid ti 
file shall be maintained to store this inf rm 
segregated from other nonconfidential inf rm ion. 
confidential samples shall be treated as co fidenti 
confidential information, the DC0 logs he e docum 
Confidential Inventory Log. Tt. Lnfo 
authorized personnel but only a~· ~r it 
by the DCO. The documents shal_ be returne to 

of a 

generated from 
Upon receipt of 

into a 
ade available to 

conclusion of each working day. Confidential 1 orma 'on may not be 
reproduced except upon approval by the EPA Contrac 'ng 0 The DCO 
will enter all copies into the ument control syste. In addition, 
this information may not be di osed 0 t upon appro the EPA 
Contracting Officer. The DCO al ove and re e cover page of 
any confidential information dis of shall keep a 
record of the disposition in the 
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EXHIBIT G 

GLOSSARY OF TERMS 

Aliquot - A measured portion of a field sample taken 

Analysis Date/Time - The date and military time (24-
introduction of the sample, standard, or blank 

Analysis Group - An analysis group is a set of 
sar..;· :es (as defined below) for the purpose of 
Control (QA/QC), such that the QA/QC required 
minimum, prepared and analyzed at a frequency 
samples. 

Analytical Sample - Any solution or media 
which an analysis is performed excluding nstr 
calibration verification, initial calibrat~ 
verification and continuing calibration blank. ote e following are all 
defined as analytical samples: field samples, dup 'cate amples, laboratory 
control sample (LCS) , and performance evaluation (PE) ample 

.1.STM Type II Water - Distilled wa 
~mho/cm at 25°C. For additional eCA~=-~ 
"Standard Specification for Reagent lola 

of ess than 1.0 
w~-~TM D1l93-77, 

Autozero - Zeroing the instrument at 
to running. a standard blank with the 

Background Correction 
contribution to the inst 

Batch - A group 

Breakthrough volume 
will be initially 

Calibration 
absorbance, 
standards. 
this document 
that method. 

analyst 
curve). 

December, 1991 

It is equivalent 

for variable background 
of trace elements. 

in 
of - terest for a definition specific to 
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Case - A finite, usually predetermined number of samples co lected over a 
given time period from a particular site. Case numbers ar a signed by the 
Sample Management Office. A Case consists of one or Sa pIe Delivery 
Groups. 

Coefficient of Variation (CV) - The standard deviatio 
arithmetic mean. 

Continuing 
to be used 

Contract Required Quantitation Limit (CRQL 
acceptable unde'r the contract Statement of 
more) times the standard deviation of seven repli 
blank. 

Control Limits - A range within whi 
to be compliant. Control limits m 
if exceeded, or advisory, 

Correlation Coefficient - A number (r) 
dependence'between two variables (e.g., 
dependent they are the closer the value 
least squares line. 

Cryogen - A liquified 
cryogenic trap of the 
(bp - 195.8 °C). 

Data System - For 
the 
the 

Day 

DDl -

isotope 
quality 

December, 1991 

action 

degree of 
tion - absorbance). The more 
Determine -on the basis of the 

in the 
liquid nitrogen 

computer system that allows 
vs intensity data throughout 

contain deuterium (hydrogen 
used as tracers for system 
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Field Blank - Any samp ~ubmitted from the field identif~-d' s a blank. 

Field Sample - A portion of material received to be ana yz that is contained 
in single or mulr: _e containers and identified by a u iq~PA Sample Number. 

Holding Time - The elapsed time expressed in days fr 
the sample by the Contractor until the date of its 

of receipt of 

In-House - At the Contractor's facility_ 

Initial Calibration - Analysis of analytical 
different specified concentrations; used to 
range of the response of the analytical ins 

Interferents - Substances which affect th e compound of 
interest. 

Internal Standards -Compounds added to every sta 
known concentration, prior to analysis. Internal s 

at a 
as the 

basis for quantitation of the target analysis. 

Laboratory 

Laboratory. Method 
and performing the same a 
cartridge never leaves t e 

Laboratory Receipt Da 
Contractor's facilit 
sample Traffic Repo 
receipt) . 

Linear Range 
The 

"noise" 

December, 1991 

tn~~UilY concentration of 
procedure in order 

rtridge analyzed along with 
e field samples. The 1MB 

's delivery receipt and 
(validated time of sample 

ange over which the analytical curve remains 
a specific compound, as determined 
imit of this linear range (determined 
ation calibration standard that has a 

inability to detect the internal 
of high levels of mass spectral 

Page G - 3 



Exhibit G VOA of Ambient Air on Tenax® 

Matrix - The predominant material of which the sample to 
composed. 

Megabore® Column - One of two types of capillary column 
narrow bore, for the analysis of target compounds unde 

Method 

higher than an instrumental detection limit. 
metals is t.99 times the standard deviation of 
Of course, all spectral background 
integration times must be utilized as when 

MS-SCAN - The gas chromatograph (GC) is c 
where the instrument is programmed 
and to disregard all others. 

Narrative (SDG Narrative) - Portion 
laboratory, contract, SDG and sampl 
documentation of any problems enco tere cessing 

specifications are included in Exhi't . . 

is 

the 

same 

descriptive 
pIes, along 
SDG Narrative with corrective action taken and p Obl~SOlution. 

Narrow-Bore Capillary Column - One of top' 1 y columns, the other being 
the wide-bore (Megabore®) capillary col , r he analysis of compounds 
under this contract. 

Performance Evaluation 
EPA for Contractor analy 

Protocol - A compilat' n 
sample receipt and h dl 
deliverables, and d Cum 

Qualitative Accuracy -
identify compounds. 

Quantitative 
measure the 

December, 1991 

own composition provided by 
lua e Contractor performance. 

followed with respect to 
data reporting and 

system to correctly 

A mass spectral graphical 
by a gas chromatograph; a plot of 
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Recovery - A determination of the accuracy of the analyti al 
comparing measured values for a fortified (spiked) sampl 
spike values. Recovery is determined by the following qu 

rocedure made by 
the known 

%Recovery = measured value x 100% 
spiked value 

Relative Response Factor (RRF) - A measure 
response of an analyte compared to its internal e 
Factors are determined by analysis of standards an are used in the 
calculation of concentrations of analytes in s mp es. 
the following equation: 

where: A 
C 
is 
x 

area of the 
concentration; 
internal standard; and 
compound of interest. 

Resolution - Also termed separati 
chromatogram, calculated by dividi 
peaks by the peak height of the smal 
100. 

concentration appears 

ro~~~tween peaks on a 
the y between the 
eS~~'D, multiplied by 

ic chemical from a 
s flow rate, measured from the 

until its maximum 

etermined for each compound 
e tion of a specific chemical 

Retention Time Window 
of interest and is t 
from a chromatograp 
of a single compone sta 
times the standard dev 

etermined by three injections 
period as plus or minus three 

absolute retention time for that compound. 

e 

December, 1991 

those to be retained is less than 5, 
igures are kept unchanged. As an 

se to be retained is greater than 5, the 
ast retained figure is raised by 1. As an 
ff to 11.45. 

is 5, and if there are no 
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figures other than zeros beyond the five, the figure 
the last-place figure retained is increased by one ·f 
number or it is kept unchanged if an even number. As 
is rounded off to 11.44, while 11.425 is rounded ff 

is dropped, and 
is an odd 

11.435 

If a series of multiple operations is to be pe 
divide, multiply), all figures are carried th 
Then the final answer is rounded to the prop 
figures. 

See forms instructions (Exhibit B) for 

Run - A continuous 
associated quality assurance measurements a 

Sample - A portion of material to be anal 
multiple containers and identified by a un 

Sample Delivery Group (SDG) - A unit within a 
identify a group of samples for delivery. An 
samples within a Case, received ove a period 
from all samples in an SDG are due concu 

samples and all 
contract. 

in single or 

Data 

the following, whichever occurs ft st:~ 

• Case; or 

Each 20 samples within a Cas . 0 

Each 

Sample Number (EPA S 
by EPA for each samp 
Report which docume ts 

Selected Ion 
number for ions 

Static 
concentr 
cylinde 

December, 1991 

ich samples in a Case are 
t e first sample in the Case 

tification number designated 
on the sample Traffic 

ion abundance vs time or scan 

known quantities of 

with known 
such as gas 
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Stock Solution - A standard solution which can be erive other 
standards. 

Surrogates (Surrogate Standard) - Compounds added to 
matrix spike, matrix spike duplicate, and standard; 
analytical efficiency by measuring recovery. Surro 
fluorinated, or isotopically labelled compounds no 
environmental media. 

Target compound - The compound an analysis see 

Tent" ;ely Identified Compounds (TIC) - Com 
are not target compound~ internal standard 
peaks are subjected to mass spectral libra y 
identification. 

Time - When required to record time 
expressed as Military Time, i.e., a 

Traffic Report (TR) - An EPA sample 
sampler, which accompanies the sam e 
which is used for documenting sam le 

Twelve-Hour Time Period - The 

Validated Time of Sample 
received at the Contra 
receipt and Sample Tr 

Volatile Compounds 
by the analytical 

December, 1991 

in 

of 

in samples that 
tandards. Up to 10 

out by the 
aboratory and 
the laboratory. 

which a sample is 
the shipper's delivery 

~ 0.1 mm Hg 
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PREFACE 

The purpose of this contract is to provide 
Protection Agency (EPA) with chemical analytical 
procedures, and an analysis structure which will 
documented quality. This document was developed w 
Toxics Workgroup to ensure that the needs of regi n 
pollution programs are addressed. 

The samples to be analyzed are d on PUF/XAD-2 at 
or in the vicinity of known or suspected haz rdo s waste si es and may contain 
potentially hazardous organic and inorganic ma rials s·gnificant 
concentrations. The Contractor should be war of th po ential hazards 
associated with the handling and analyses 0 p It is the 
Contractor's responsibility to take all necess 
ensure the health and safety of its employees. 
for providing a safe working environment and making i 
potential hazards of working with and analyzing these 

of 

d generally accepted 
ct requirements and shall 

herein. 

The 
the 
the public, to individ 
environment. The dat 
requires the 
control, and 

January, 1992 
Revision SVAA01.0 

(QA/QC) program specified 
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.Exhibit A Semivolatile Organics Analysis of Ambient Air 

SECTION 1 

GENERAL REQUIREMENTS 

1.1 The Contractor shall employ procedures specified i 
preparation and analysis of the ambient air samples fa 
quantitation of the organic compounds listed in Exhi t 

1.2 

requirements. 

1.3 For all samples analyzed under 
to the QA/QC protocols specified in 
protocols specified in Exhibit F. 

1.4 Following sample analysis, the Contractor 
and shall report analytical activities, sample data, 
documentation as designated in Exhib' Exhibit 
and deliverables requirements for t 
reporting forms and form instructio 

1.S To ensure proper understanding 
G contains a glossary of terms. When a 

do not replace 
document text. 

shall 

the 

1.6 The samples 
hazardous waste sites a 
materials at high cone 
potential hazards ass ci 
It is the Contractor's re 
the health and safety 
responsibility to follow 
and federal regulations. 

ar from known or suspected 
s or nic and/or inorganic 

1.7 

welfare. 
litigatio 
Superfun 

.1 :mua ry. 1992 

actor should be aware of the 

are of the importance of 
data ge erated under this contract, as it may 

r garding public health and environmental 
ra ed under this contract may be used in 
esp nsible parties in the enforcement of 
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SECTION 2 

SPECIFIC REQUIREMENTS 

For each sample, the Contractor shall perform the 

2.1 ~ASK I: RECEIVE AMBIENT AIR SAMPLES ON PUF 

2.1.1 The Contractor shall receive and hand s mp1es under the c 
of-custody and document control procedures ~sc ibed in Exhibit F. 

2.1.2 The Contractor shall provide the r~u~ ed ana t al expertise and 
instrumentation for analyses of the TCL unds e al to or lower than 
the quantitation limits specified in Ex C. I E ibit D, EPA 
provides the Contractor with an approp iate lytical procedures 
that shall be used. 

2.1.3 The Contractor shall extract samples and alyz 
within the maximum holding times specified in Exhi' D, 
times are less than the maximum a submission time a in this 
contract. 

2.1.4 The 

appropriate caution. 
necessar measures an 
laboratory employees 

2.2 TASK II: 

2.2.1 For 

Exhibit D. 

January, 1992 

d under this 

of 

TION AND QUANTITATION OF 

for 

analytical procedures that shall be used. 
and references for the analysis of 

low-to-medium concentrations of 
analysis. GC/MS may use automated 
the identification of organic compounds. 

contract, a full sample analysis is 
the TCL constituents identified in Exhibit 

performance of related 
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2.3 

QA/QC as specified in Exhibit D and Exhibit E. Laborat 
Samples (LCS) analyses shall be considered a separate 
analysis. All other QA/QC requirements are considere a 
of this contract and are included in the contract sa pI 

2.2.4 The semivolatile compounds analyzed by GC/ 
initially identified shall be verified by an ana 
interpretation of mass spectra by comparison of 
to the mass spectra of a standard of the suspe 
procedure requires the use of multiple intern 1 
must be satisfied to verify the identificati 

2.2.4.1 Elution of the sample 
retention time as the standard 

2.2.4.2 Correspondence of the sam 
component mass spectra. 

2.2.5 For each sample analysis, the Contractor 
spectral library searches of non-target compound sa e co to 
determine tentative compound ide 'cations as follows. 

2.2.5.1 For each semivolat e 
shall conduct a search to det rmI 
organic compounds of greatest 
standards, surrogate compounds, 

2.2.5.2 
National 
spectral 

NOTE: 

Contractor 
tity of up to 10 

internal 
C. 

recent release of the 
logy (NIST)/EPA/MSDC mass 

10 percent of the 
be searched in this 

the 

If the 
be 

Q ALITY ASSURANCE AND QUALITY CONTROL 

2.3.1 All ocedures prescribed in Exhibits D and E shall 
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be strictly adhered to by the Contractor. Records 
the protocol shall be maintained in accordance with t 
procedures prescribed in Exhibit F, and shall be rep 
with Exhibit B requirements. 

the use of 

2.3.2 The Contractor shall establish, 
QA/QC procedures including the daily or (as req 
of standard reference solutions from EPA, NIST 
traceable thereto, where available at 
standard solutions designed to ensure 
equipment and procedures, from sample 
quantitation, produce reliable data). 
QA/QC requirements. 

2.3.3 Additional QA/QC shall be requi ed qu frequently, 
i.e., with each Case or Sample Delivery up form of 
Laboratory Control Samples (LCS) and Perform ce Ev uation (PE) samples 
for semivolatile organics submitted to EPA for trac r analysis, and 
in the form of verification of instrument parameter cribed in 
Exhibit E. 

2.3.3.1 EPA has provided t 
of data (Exhibit B). The Con ra 
completing and returning analy 's 
in this contract and within the 
Performance/Delivery 

2.3.3.2 

2.3.3.3 Comp 
data package 
This means th 

2.3.4 

lli~~~or the reporting 
ible for 

m ubmitted in the hardcopy 
forms are in exact EPA format. 

same as on each EPA 
titles, page numbers and 

lytical equipment and technical 
ed by the following: 

mass spectrometer (GC/MS) data system 

January, 1992 

and conditions of the Contract with 

shall be interfaced by hardware to the 
ter an be capable of acquiring continuous mass 

at'on of the chromatographic program. 
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2.3.4.1.2 The computer shall be 
devices for saving all data from 

2.3.4.1.3 Computer software 
GCjMS runs for specific ions 
ions with respect to time or scan 

2.3.4.1.4 

2.3.4.2 
capable 
storage. 
under this c 

spectra 

January, 1992 

ersus time or 
Extracted Ion 

Profile (SICP). 
tegrating the 

be 

nun 

have a computerized MS library search 
a forward comparison, using the standard 

5S spectral library. The 1985 (or most 
library (containing 42,261 spectra) must 

provide a numerical ranking of the standard 
c rresponding to the sample spectra examined, 
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and the data system shall have software 
background signals from spectra. 

2.3.4.5 The Contractor shall have, 
capable of analyzing semivolatile organics as 

2.3.4.6 The Contractor shall have, in-hous , 
standards for all target compounds listed . 
accepting any samples from the Sample Man ge 
Standards provided by EPA for use in the Pr ward Performance 
Evaluation may not contain all the tar t ompounds and thus shall 
not be used for routine analyses unle until have been 
supplemented with commercially avail 

2.3.5 The minimum functional requirem ts n 
and conditions of this contract are liste 
designate and use qualified key personnel to erfo 
The EPA reserves the right to review personnel q 
experience. 

2.3.5.1 Project Manager 

2.3.5.2 GC/MS Laboratory 

2.3.5.3 Quality Assurance 

2.3.5.4 Systems 

2.3.5.5 

2.3.5.6 

2.3.5.7 

2.3.5.8 Supervisor; 

2.3.5.9 Specialist; 

NOTE: a Sample Custodian and a Document 

2.3. 

2.3.7 The 

January, 1992 

requests from data 
that result from 

retain unused s'amples and sample 
for a period of 60 days after data 
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submission unless otherwise instructed in Exhibit B or O. 

2.3.8 The Contractor shall adhere to the chain-of-c 
control procedures described in Exhibit F. Oocumen 
therein, shall be required to show that all proced 
followed. This documentation shall be reported i 

and document 
as described 
being strictly 

te Case File 
Purge (Exhibit B). 

2.3.9 Sample shipments to the 
and coordinated by SMO, .. acting 
Officer (APO). The Contractor 
telephone as necessary throughout the proc 
shipment, analysis, and data reporting, t 
properly processed. 

2.3.10 If there are 

2.3.11 .Sample analyses will be 

media, 
Traffic 

in 

defined as a Case and identified by a ni 
SMO. A Case signifies a group of samp1 s 

by 

geographical area over 
field samples with as 
Contractor in a 
time, depending 
SDG(s). An SOG 

2.3.11.1 

2.3.11.2 

January, 1992 

include one or more 
ay be shipped to the 
ents over a period of 

e consists of one or more 

or 

Case, or 

period during which field samples 
d beginning with the receipt of the 

an SOG must be submitted together (in one 
in Exhibit B. The SOG number is the EPA 

When several samples are 
lowest 

and numeric designations) in the 
the SOG. The SOG number is 
The SOG Receipt Oate is the day 
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that the last sample in the SDG is received. 

2.3.13 The Contractor is responsible for identifyin 
are received, through proper sample documentation 

as samples 
B) and 

communication with SMO personnel. 

2.3.14 

2.3.15 The Contractor shall 
in an SDG to SMO within three calendar a 
sample in the SDG. TRs shall be submi ted 
an SDG shall be clipped together) with a snG 
information regarding the SDG, as specified . 

containing 

2.3.16 EPA Case numbers (including SnG numbers) a numbers 
under shall be used by the Contractor identifying samples ece 

this contract both verbally and in repo rrespondence. 

2.3.17 

remain bound 
accepted. 

January, 1992 

Contractor 
ilable to receive 

ice is operating, including 
ntractor shall be 

nearest servicing 
ithin the Contractor's 

month 
Should 
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SECTION 3 it 
DETAILED TECHNICAL & MANAGEMENT REQUI NT 

The Contractor shall have the following techni al a management 
capabili ties: 

3.1 PERSONNEL 

3.1.1 Project Manager 

3.1.1.1 Responsible 
meet all terms and conditions of the 

3.1.1.2 Education: Minimum of Ba 
sCientific/engineering discipline. 

3.1.1.3 Experience: 
experience, including at least 

chemistry or any 

3.1.2 GCjMS 

3.1.2.1 Responsible for a 
laboratory to meet all terms 

3.1.2.2 

3.1.2.3 
in operating 
position. 

3.1.3 Quality 

3.1.3.1 

3.1.3.2 

3.1. 

January. 1992 

or any 

of laboratory experience 
year in a supervisory 

assurance aspects of 
management. 

degree in chemistry or any 

o years of laboratory 
least one year of applied experience with QA 
n an analytical laboratory. 

or he management and quality control of all 
rd are, software, documentation, and 

updating, and performing quality control on 
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automated deliverables. 

3.1.4.2 Education: Minimum of Bachelor's degre 
intermediate courses in programming. informatio ma 
management systems. or systems requirements ly is. 

3.1.4.3 Experience: 

management 

3.1.5 Program Analyst 

3.1.5.1 Responsible for the 
of software and programs; generatin . 
quality control procedures on anal tica 

, and maintenance 
performing 

and autom.;tted 
deliverables. 

3.1.5.2 Education: Minimum of Bachelor'S more 
intermediate courses 
information systems. 

3.1.5.3 Experience: Minim 
applications programming inc 
software used for data managem 

3.1.6 Gas Chromatography/Mass 

3.1.6.1 

3.1. 6 . 2 Experi 
and maintainin 
requirement; r 
years of exp rie 
instrumentati 

3.1.7 Mass 

in systems or 
ence with 

deliverables. 

or any 

experience in operating 
nction with the education 

e irement, three additional 
ma1ntaining GC/MS 

che1or's degree in chemistry or any 
with specialized training in GC/MS. 

of applied experience with 

Supervisor 

have a minimum of one extraction specialist 
nical efforts of sample preparations and 
terms and conditions of the EPA contract. 
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3.1.8.2 Education: Minimum of Bachelor's degree i 
scientific/engineering discipline. 

3.1.8.3 Experience: Minimum of three years of 
experience. including at least one year ~: supe 

3.1.9 Sample Extraction/Preparation Specialist 

3.1.9.1 Education: Minimum of Bachelor's 
equivalent. 

3.1.9.2 Experience: Minimum of one 
analytical laboratory. 

3.1.10 Technical Staff Redundancy 

3.1.10.1 In order to ensure continuo ope 
required work as specified by the contra 
minimum of one chemist available at all time 
person with the following qualifications. 

3.1.10.2 

3.1.10.3 Experience: 
the following areas: GC/MS 

3.2 FACILITIES 

any 

in an 

the 

emistry or 

in each of 

The adequacy of 
technical staff for 
EPA contract. 

is as important as the 
rk as specified by the 

3.2.1 Sample 

3.2.2 
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3.2.3 Sample/Standard Preparation Area I<~'~ 
Adequate, contamination-free, well-ventilate wa k space shall be 

provided with: 

3.2.3.1 Benches with chemical resistant tOPt! Ii 
3.2.3.2 Exhaust hoods. ~ 

3.2.3.3 Glove box or isolated area 
mat:erials. 

~.2.3.4 Source of distilled or demi 

3.2.3. Analytical balance(s) 
change in temperature. 

3.3 INSTRUMENTATION 

At a minimum, 
operative at the time of 
the full duration of the 

3.3.1 100 Samples/Month 

No. of Instrument(s) 

1 

NOTE: The Contractor. 
\operational) at al 
be included in the 
Contractor shall 

3.3.2 200 

water. 

rapid 

Instrument 

system available 
These instruments must 

e . ment. In addition, the 
f i strurnent parts and circuit 
me t contract-specified holding 

Type of Instrument 

GCjMS 

NOTE: e included in the bidder's inventory of 
ntractor shall have an in-house stock of 

operation to 
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3.3.3 Instrument Specifications 

Further information on instrument specificati 
ancillary equipment may be found in Exhibit D a 
this contract. 

3.4 DATA HANDLING AND PACKAGING 

The Contractor shall be able to submit rep 
specified in Exhibit B. To complete this tas , 
required to: 

3.4.1 Provide space, tables, and copy rna 
requirements. 

3.4.2 Designate 
submission. 

3.5 LABORATORY MANAGEMENT CAPABILITY 

The Contractor shall have an 

operation. 
personnel to carry out the followi 
contract. Functions include, but ar 

3.5.1 Technical Staff 

Responsible fa 
sample analysis, 
instruments. 

3.5.2 

3.5.3 

sys em to ensure 
a successful 
shall designate 

the EPA 

r the EPA contract such as 
leshooting of all 

the EPA samples (logging, handling, and 

January. 1992 

the quality assurance aspects of the 
upper management. 
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3.5.5 Document Control Officer 

Responsible for ensuring that all documents 
in the Complete SOG File for 
appropriate EPA 

January, 1992 Page A-14 
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SECTION 1 

CONTRACT REPORTS/DELIVERABLES 

1.1 The following table summarizes the contract repor in and 
requirements specified in the Contract Schedule and i cl ties 
of each deliverable. 

NOTE: Specific recipient names and addresses are 
term of the ·contract. The EPA APO or SMO 
writing of such changes when they occur. 

Item 
No. of 
Copies 

Updated Standard Operating 2 
Procedures (SOPs) 

1 
*Sample Traffic Reports 

**Sample Data Summary 1 
Package 

**Sample Data Package 3 
including the Performance 
EV.:lluation (PE) Sample 

Results of Intercompari 
Study/Preaward Perform 
Evaluation (PPE) Samp e 

Complete SOC File 

CC/MS Tapes 

January, 1992 

Sc 

of 

of 

data 
sample 

days 
ter data submission, 

or submit within 7 days 
er receipt of written 

request by APO. 

Submit copy within 7 
days by written request 

by APO. 

Distribution 

(1) (2) (3) 

X X 

X 

X 

X X X 

X X 

·X 

As Directed 

As Directed 
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Distribution 

(1) Sample Management Office 
(2) Environmental Monitoring Systems Laboratory-Las 
(3) USEPA Region 

* Also required in each Sample Data Package. 

** Concurrent delivery of these items to 

*** An SDC is a group of samples 
seven days or less and not exceeding 
in the SDC are due concurrently. (S 
description) . 

**** See Exhibit E for description. 

NOTE: 

Address 

(1) USEPA.Contract Laboratory 
Sample Management Office 

(2) 

P.O. Box 818 .--------.... 
Alexandria, VA 

For overnight 

300 
Alexandria, V 

January. 1992 

use street address: 

er a period of 
for all samples 

k III, for further 
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(3) USEPA REGIONS: 

SMO, acting on behalf of the EPA APO, will provid 
the list of addresses for the 10 EPA Regions. S W1 

Contractor ~ith updated Regional name/address l'sts as 
throughout the period of the contract and iden if 
recipients on a case-by-case basis. 

NOTE: Specific recipient names and addresses 
term of the contract. The APO will 
changes when they occur. 

January. Page B-3 
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SECTION 2 

REPORT DESCRIPTIONS AND ORDER OF DATA DEL 

2.1 The Contractor shall provide reports and other d i~ 

the schedule specified in Section F of the IFB, tISCH DU 
required content and form of each deliverable 

2.2 

2.1.1 All reports and documentation shall 

2.1.1.1 Legible; 

2.1.1.2 Clearly labeled and complete 
in this Exhibit; 

2.1.1.3 Arranged in the order specified 

2.1.1.4 Paginated; and 

2.1.1.5 Single-sided. 

2.1.2 If submitted documentation 
the Contractor will be required to 
deficiency(ies) corrected, at no addit ona 

2.1.3 

all three contractual 
letter shall be inclu 
which EPA Case(s) th 

2.1.4 

Government. 

ubmit or resubmit data as a 
rough an APO/TPO action, 

TA" and shall be sent to 
, and Region). A cover 

da a are being delivered, to 
ested the data. 

the Contractor 
EP~ with 

in 

mit updated copies of all required Standard 
at were submitted with the Prebid Performance 

January, 1992 Page B-4 
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Evaluation (PPE) sample results. 
issues of laboratory performance and operation identif'ed 
review of the PPE sample data and the evaluation of B'dd 

ess any and all 
hrough the 

-Supplied 
Documentation. 

2.2.2 The Contractor must supply 

2.2.2.1 Evidentiary SOPs. 

2.2.2.2 Sample receipt and logging. 

2.2.2.3 Sample and 

2.2.2.4 Preventing sample contamina 

2.2.2.5 Security for laboratory and s 

2.2.2.6 Traceability/equivalency of 

2.2.2.7 Maintaining instrume 

2.2.2.8 Glassware 

2.2.2.9 Technical 

2.2.2.10 Internal review of contract all -required QA/QC data for each 
individual data pack 

2.2.2.11 Sample 
reporting. 

2.2.2.12 
preparation. 

2.2.2.13 

J,1l1uary.1992 

handling. and data 

case file 

including: 

data review; 

and accuracy; 

identifying systematic errors; 

hardcopy data are complete and 
Exhibit B; 

ternal QA inspection procedure (demonstrated 
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by supervisory sign-off on personal noteboo 
samples, etc.); 

Frequency and type of internal 
spot checks, perceived trouble areas); 

Demonstration of problem identificat'o 
resumption of analytical processing 
audit (i.e., QA feedback); and 

Documentation of audit reports ('nt~al 
response, corrective action, et . 

2.2.2.14 Data Handling. 

2.2.2.14.1 Data Management 
procedures that are clearly 
used to generate or re-submit 
acquisition or entry, upda 
security of computer-rea 
include: system organiza 
demonstration, operations, 

2.2.2.14.2 
to quality 

2.2.2.14.3 The 

must 
must 

written 
and files 
the 

s rage, and 
a eas of concern 

ul<~~nd security, 
y control. 

rdcopy must be subjected 
estimated. 

of corrections and 
itted, and/or resubmitted 

updates. Documentation 
each change: 

change; 

according to the 

must be reinspected as a part of 
's 'nternal inspection process prior to 
entire deliverable and not just the changes 
ct d; 

approve changes to originally 

January, 1992 Page B-6 
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Documentation of data changes may be req 
auditors. 

2.2.2.14.4 Life cycle management procedures 
computer systems used to generate and edit ont 
Such systems must be thoroughly tested and do 
utilization. 

2.2.2.14.5 A software test and accept 
requirements, test results, and accep 
developed, followed, and available 

''j 
I 

2.2.2.14.6 System changes shall 
systems generating deliverables. 
development system and tested pr 

re tly to production 
b made first to a 

2.2.2.14.7 Each version of 
identification number, date 
operation, and archived. 

2.2.2.14.8 System and op 
and maintained for each s 

2 .. 2.2.14.9 Individual(s) 
shall be identified: 

be given an 

be developed 
include a 

ual. 

functions 

documentation and 

entry, data updating and 

backup, and archiving. 

2.3 SAMPLE TRAFFIC 

2.3.1 
shall 
original 

2.3.2 

2.3.3 

January, 1992 

ked "Lab Copy for Return to SMO" 
ry receipt information and signed in 
sample in the SDG. 

sets (i.e., TRs for all samples in an 
an SDG Cover Sheet attached. 

contain the following items: 
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2.4 

2.3.3.2 Contrac~ number. 

2.3.3.3 Sample analysis price - full sample 

2.3.3.4 Case number. 

2.3.3.5 List of EPA sample numbers of 
identifying the first and last samples 
receipt. 

NOTE: When more than one sample is rec 
shipment, the "first" sample received oul 
(considering both alpha and numeric d si 
sample received would be the highest 
alpha and numeric designations). 

2.3.4 Each TR shall be clearly marked with the 
sample number of the first sample in the SDG. This 
entered below the laboratory recei date the TR. 
sample received in the SDG shall ked "SDG -

2.3.5 If samples are received at 
the samples on one multi-sample TR m 
In this instance, the laboratory shal 
photocopies of the TR, and submit one c 

2.4.1 As specified in the 
Package shall be deli er 

ne Sample Data Summary 

required sample data 
separately (i.e., s pa 
preceding the Samg e 

2.4.2 The 
one SDG of 

'th delivery of other 
ackage shall be submitted 

ips or other means) directly 

shall contain data for samples in 

(FORM I-AASV) and 

ample results (FORM III-AASV). 

II-AASV) and tabulated results (FORM 1-
identified compounds (FORM I-AASV-TIC). 
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2.4.2.5 Initial and Continuing Calibration Data (F 
FORM VI-AASV). 

2.4.2.6 Internal Standard Area and Retention 
(FORH VII-AASV). 

2.4.2.7 Filter/Adsorbent Cartridge Certific 
(FORM VIII-AASV) 

2.4.2.8 Surrogate 

2.4.2.9 Analytical Sequence (FOR.'1 X-

2.5 SAMPLE DATA PACKAGE 

2.5.1 The sample data package shall be c 
and shall include data for analysis of all sa 
samples, blanks, and labor~tory control samples. 

2.5.2 The sample data package 

2.5.2.1 Cover page. 

2.5.2.1.1 
The Cover 

data package. 

2.5.2.1.2 
verbatim: 

the following statement. 

has 

the 

Laboratory Manager cannot validate 

,J;;mwrv, 1<)92 Pc.ge B-<l 
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all data reported for each sample, he/she must 
description of the problems associated with th 
Cover Page. 

2.5.2.2 Sample data (Results), 

2.5.2.2.1 Sample data shall be arranged 
Analysis Data Sheet (FORM I-AASV, inclu in 
followed by the raw data for semivolat'le amples. 
packets should then be placed in incr as' g EPA 
order, considering both letters and 

NOTE: FORM I AASV-TIC is the tab at 
probable match for up to 10 orga ic c 
surrogates and internal standards d 
(TCL). It includes the Chemical Abst 
Number, tentative identification, and 

2.5.2.2.1.1 Reconstruc ed total 
each sample or sample 

2.5.2.2.1.2 RICs must 

C 

est nonsolvent 

to be labeled with the names 

January, 1992 

over 

ntita . n Re art: The complete data system 
11 sample data packages, in addition 

ion chromatogram for preliminary 
quantitation using either the automated or 
cedures. The complete data system report 
he information listed below: 

of analysis; 
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RT or scan number of identified target 

Ion used for quanti tat ion with measu 

Copy of area table from data 

GC/MS instrument 10; and 

Laboratory file 10. .~ 

2.5.2.2.1.5 In all instances whe e ~e data 
been edited, or where manual int gr~ion or 
been performed, the GC/MS opera or shall i 
manual procedures by initiali 
the report. 

2.5.2.2.1.6 Target Compound Mass 
each compound identified, copies of 

system report has 
titation has 

fy such edits or 
changes made to 

rna s spectra 
must be labeled 

e and time of 

Compound Mass Spectra and 
tl each compound identified, 

unds not listed in 

2.5.2.2.2 

January, 1992 

All initial calibration data 
associated with the SOG. When 

and 

Data Sheet (FORM V-AASV); 

Area and Retention Time Summary (FORM 

reconstructed ion chromatograms 
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and quantitation reports (or legibl~cs.miles) for the 
initial (five point) calibration are ab led according to 
2.5.2.2.1.2 and 2.5.2.2.1.4. Spect a a e not required. 

, 
2.5.2.2.2.2 Continuing Calibration: tha 
continuing calibration is performed, 
chromatograms and quantitation report 
must be put in chronological order, 
one instrument is used as follows: 

Continuing Calibration 

Internal Standard Area 
VII-AASV); and 

Semivolatile standard(s) 
and quantitation reports (or 
initial (five point) calibration a 
2.5.2.2.1.2 and 2.5.2.2.1.4. Spectra 

e Summary (FORM 

2.5.2.3 Quality control s 

2.5.2.3.1 
forms: 

NOTE: 

Blank 

in the following 

duplicate forms must be 
analysis or instrument. 

k (FORM IV-AASV); and 

(FORM VII -AASV) . 

shall also contain the 

duplicate forms must be 
analysis or instrument. 

- BFB data, for each l2-hour period. shall be 
onological order by instrument for each 

tilized; 

and Mass Calibration - BFB (FORM IV-AASV); 

PagE' B-12 



Exhibit B Semivolatile Organics Analysis of Ambient Air 

Bar graph spectrum, labeled as in 
2.5.2.2.1.4; and 

Mass listing, labeled as in 

Blank data shall be arranged in chro 
instrument. The blank data shall b 
both of the Semivolatile Organics 
I-AASV and FORM I-AASV-TIC), fol 
semivolatile samples. 

Laboratory Control Sample 

Laboratory Control Samp 

Reconstructed ion chromae rams 
or legible facsimile (GC/MS), 
2.5.2.2.1.2 and 2.5.2.2.1.4. 

2.5.2.4 Raw data. 

2.5.2.4.1 

2.5.2.4.2 
GCjMS. 

of 

with EPA sample number 
to id&ntify 

ibration standards; 

y instrument adjustments, data corrections 
anomalies on the measurement record, 

a voided or data not used to obtain reported 
b ief written explanation; 
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Data and EPA sample number for 
sequentially identified on the 

All calculations for sample data, inc ud'ng 
coefficient of variation, slope and 
fit; and 

2.5.2.5 Preparation logs. 

These logs must include the following: 

2.6 

2.5.2.6 

speci 
shall 

January, 1992 

Date; 

Standard 

which QC 
correspond 

changes or 

nd SDG Cover Sheet shall be 

arranged in increasing 
onsidering both alpha and numeric 

CE EVALUATION SAHPLE ANALYSES 
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2.7 COMPLETE CASE FILE PURGE 

2.7.1 The 

2.7.2 Shipment of the Complete SOC File pa age 
overnight courier, priority mail, or eq ·vale 
seals, which are provided by EPA, shall be lace on 
and a document inventory and transmittal lett incl ed. 
is not required to maintain any documents for a s le 
submission of the Complete SOG File package; however, the 
maintain a copy of the document i tory and transmitta 

records 
previously 
·tted to EPA 
th . 

should 

2.8 GC/MS TAPES 

2.9 

2.8.1 

2.8.2 
after 

2.9.1 

January, 1992 

ation data, standards, 
ook should include EPA 

by Case and SOC. 

pare a written Quality Assurance Plan (QAP) 
hat are implemented to achieve the 
ity, validity, and useability; ensure that 
re maintained in an acceptable state of 
etect problems through data assessment and 

n rocedures which keep the analytical process 
as ects of the measurement process in order to 
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provide data which are technically sound and legally 

2.9.2 The QAP must present, in specific terms, the 
objectives, functional guidelines, and specific QA/ 
to achieve the data quality requirements in this 
applicable, SOPs pertaining to each parameter sh 
referenced as part of the QAP. The QAP must be 
laboratory evaluation and upon written 

January, Page 8-16 
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Table B-1 

Codes for Labeling Organic 

Sample 

Duplicate Sample 

Reanalyzed Sample 

Laboratory Control Sample 

Laboratory Method Blank 

Field Blank 

Standards . 

January, 1992 

XXXXXRE 

SVLCSfHf 

SVMBll<fHf 

SVFBll<fHf 

SVSTDfHHf 
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SECTION 3 

FORM INSTRUCTIONS GUIDE/DATA REPORTING 

3.1 Form Instructions Guide 

3.1.1 This section includes specific instruct' 
all required forms for semivolatile organics an 
2. Each of the forms is specific to a give f 
instructions are arranged in the followin 

3.1.1.1 General Information and Hea 

3.1.1.2 Cover Page [COVER PAGE -

3.1.1.3 Analysis Data Sheet [FORM 

3.1.1.4 Tentatively Identified Compounds 

3.1.1.5 

3.1.1.6 Laboratory Control 

3.1.1.7 GC/MS Instrument 
[FORM IV - AASV] 

3.1.1.8 

3.1.1.9 

3.1.1.10 

3.1.1.11 

3.1.1.12 - AASVj 

AASV) 

[FORM AADC-l) 

I - AASV] 

Calibration 

- AASVj 

Summary 

[FORM VIII - AASVj 

Sheet 

3.1.2.1 on the hardcopy forms according to 
in this Section. For example, 
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results for concentrations of semivolatile organic 
must be reported to three significant figures if t 
than or equal to 10, and to two significant figur s 

et compounds 
v lue is greater 

f r values less 
than 10. 

3.1.2.3 
shall be 

3.1.2.4 Six (6) pieces of information a comm 
sections of each data reporting form. They 
Contract No., Case No., SDG No., and SAS No. 
information must be entered very form and 
form. 

3.1.2.4.1 
Contractor to 
characters. 

3.1.2.4.2 

January, 1992 

r--__ -'cho en by the 
may not exceed 25 

to use 

"Contr: ct No." is the number of the EPA contract 
a performed. In the case of multiple 

corporate-wide contract, the 
e that of the corporate contract, 

forming the analyses (see Lab Code). 

eo." is the EPA-assigned case number 
am Ie, and reported on the Traffic Report. 

N ." is the Sample Delivery Group (SDG) 
i the EPA Sample Number of the first sample 
When several samples are received together 

ment, the SDC number shall be the lowest 
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sample number (considering both alpha and 
the first group of samples received under 

3.1.2.4.6 

according to the "Routine Analytical Se 
have additional SAS requirements, list 
on all forms. If the analyses have 
"SAS No." blank. Note that 
No. while others do not. 

3.1.2.5 The "EPA Sample No." is the ot er info 
of the forms. This number appears the 'n th 
the form, or as the left column of able 
number of samples. When the "EPA Sample 
triple-spaced box in the upper right corner, 't 
the middle line of the three lines that 

for analyses 

entered on 

3.1.2.5.1 
with an EPA 

___ ~s~tandards sha be identified 
..LC~,-,-. .. L.J.le EPA Sample 

xxxxx 

xx"'l{XXD 

J 3l1uarv. 1992 

e Traffic 

semivolatile standards 

or a combination of both. For example, 
semivolatiles-PUF/XAD-2 blanks would be 
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3.1.2.5.5 LCSs shall be identified as SVLCS##. 
No." must be unique for each LCS analysis withi 
laboratory must achieve this by replacing the 
terminator of the identifier with one or two 
numbers, or a combination of both. For 
identifiers for semivolatiles-PUF/XAD-2 
SVLCSOl, SVLCS02, etc. 

"IHI" 

be 

3.1.2.6 Several other pieces 
Data Reporting Forms. These include 
Received, etc. Following is a brief des ri 
entries. 

3.1.2.6.1 

3.1.2.6.2 
GC/MS data 
particular 
used here. 

3.1.2.6.3 "Date Receive" 
laboratory, as noted on the 
should be entered as HM/DD 

receipt at the 
the VTSR). It 

3.1.2.6.4 

3.1.2.6.5 
fashion. 

January, 1992 

extracted 

contain 
between all instrument of 

D" or "Column ID" is common to various 
is used to identify the GC column. 

bers to the appropriate level of 
owing common rules. If the figure 

ined is less than 5, drop it (round down). 
than 5, drop it and increase the last digit 

Page B-21 



Exhibit B Semivolatile Organics Analysis of Ambient Air 

to be retained by 1 (round up). If the figure 
digit to be retained equals 5, round up if the 
odd, and round down if that digit is even. 

3.1.2.8 All results must be transcribed to 
with the specified number of decimal places 
Exhibit B. The raw data result is to be ro 
of figures in the raw data result exceeds 
figures specified for that result entry 
not enough figures in the raw data resu 
space for that result, then zeros must 
the specified number of reporting dec' a 
specific form. The following exampl s 

Raw Data Result 

5.9 
5.99653 

95.99653 
995.99653 

9995.996 
99995.9 

999995.9 

NOTE: 6.3 stands for a 
three decimal places. 

3.1.3 

s Correct Entr 

5.900 
5.997 

95.997 
5.997 

996.00 
99995.9 

invalid 

figures and up to 

·11 ble samples analyzed 
tical information and 
which is signed by the 

is 

3.1.3.1 
within an SDG, 
general comme 
Laboratory M 
associated 

ele se all data and deliverables 

3.1.3.2 
for the 

January, 1992 

umbers must be listed in ascending 
inuing to the following Cover Page if 
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3.1. 3.4 Under "Lab Sample 10", a Lab Sample 10 (up 
may be entered for each associated EPA Sample No. 

10 characters) 
Lab Sample 10 

PA Sample No.) is entered, it must be entered identically (for e ch 
on all associated data. 

3.1.3.5 

3.1.3.6 Each Cover Page must be signed, 
Laboratory Manager or the Manager's des' 
the release and verify the contents of 
associated with an SDG. 

3.1.4 Analysis Oata Sheet [FORM I -

3.1.4.1 

3.1.4.2 This form is used 
of the target compounds in 
control samples, and perfo 

in a 

3.1.4.3 Complete the header i 
according to the instructions 

of Form l-AASV 

3.1.4.4 For 
as listed on 

3 .1.4.5 For 
(Lobar or 610). 

3.1.4.6 

enter "1". 

January, 1992 

ab sample ID for tbe sample, 
File lO", if applicable. 

leanup procedure used 
used, enter "NONE". 

ate (formatted 
s received at the laboratory, as recorded 

i.e., the Validated Time of Sample Receipt 

the date (formatted 
was extracted. 

lyz d," enter the date (formatted 
extract was analyzed. 

0", "GC Column 10", and "Injection Volume 

factor. If no dilution was performed, 
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3.1.4.11 Enter the "Air Sample Volume" 
temperature and pressure (STP) in cubic meter 
ambient air sampled is not known, enter "NA". 

3.1.4.12 Under the column labeled "Concentra 
result is greater than or equal to the Contr 
Limit (CRQL), report the result. If the re 
CRQL, report the value followed with a "J" 
section 3.1.15). For example, if the CRQ 
the detected level is 3 ng, then enter 
"J" under "Q". In this analysis, the 
column injected and "ng/m3". Both col 
volume of ambient air sampled is kno 
volume of ambient air sampled is no 
only the levels in ng injected is 

3.1.4.13 Analytical results must be rep 
figures if the result value is less than 

of 

or 
equal to 10 shall be reported to three signific 

3.1.4.14 

U -

J -

_lanuary. 1992 

or three 
low the specific 
red forms as 

the following contract 
seven qualifiers defined 

he laboratory. Up to five 
r each compound. The 

s follows: 

detected. The 
for dilution. 

ive evidence of a compound. This flag is 
atively identified compounds, where the 

s based on a mass spectral library search. 
o all TIC results. 
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B - This flag is used when the analyte is 
blank as well as in the sample. It indic 
possible/probable blank contamination an 

the associated 

E -

x -

to take appropriate action. This flag st 
as well as for a positively identified tar 

specifications in Exhibit D. 
the concentration flagged wi 
original analysis. The dil 
compounds identified in th 
calibration range in the con 
both analyses shall be repo d on 
FORM I for the diluted sample s 
appended to the EPA Sample Number. 

one 
If more than 

sample result, use the "X" 
needed. For instance, the 

NOTE: 
prohibited. 
detected in t e 

B" is expressly 
d "B" only when they are 

3.1. 5 

3.1.5.1 

January, 1992 

[FORM I - AASV-TIC] 

reporting the identification and 
r up 10 of the non-surrogate, non-

get compounds. 

AASV-TIC for every sample, performance 
k analyzed. FORM I-AASV-TIC must be 
that requires a FORM I-AASV for target 

ed dilutions and reanalyses, even if no 

he der information according to the header 
3.1.2. 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

f'-...., 
3.1.5.4 Total the number of TICs found, and enter number in the 
"No. of TICs Found". If no TICs were found, enter "0" (zero). 

3.1.5.5 Report tentatively identified compound 
RN", "Compound Name", "RT" (retention time), d 
concentration (criteria for reporting TICs a 
Retention time must be reported in minutes 
seconds or minutes and seconds. 

3.1.5.6 If in the opinion of the mass s ec 
specialist, no valid tentative identif' 
compound shall be reported as unknown 

3.1. 5.7 Under the column labeled" I, 

identified in section 3.1.4. If a diti 
explicit definitions 
Comments section. 

3.1.6 Blank Summary [FORK II - AASV] 

3.1.6.1 This form summariz s the s~~~~ 
and laboratory method blank an4=~~~ 
Form II-AASV is required for 

"CAS 

0). 
!!Q! 

appropriate 
Form I -AASV . 

3.1.6.2 II-AASV as described 
tered in the box at the top 

when reporting resu 

3.1.6.3 
associated with 
identifies the 
provided unde 

3.1. 7 

3.1.7.1 

January. 1992 

on the Form I-AASV 

sample numbers 
her information which 

10 for each sample must be 

[FORK III - AASV) 

of the spiked 

to the instructions 

time the LCS was analyzed. 

de "Spiked," enter the spiked concentration 
ach LCS compound. Under "Reported," enter 

in d in ng (per injection) calculated from the 
C lculate the percent recovery of each LCS 

whole percent and enter in the column under 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

"%: Recovery". At the bottom of the table are the Q 
percent recoveries. Flag all values outside of th 
in the column under the "Q" symbol. 

3.1.7.5 Summarize the values outside 
of the form. 

Les 
an "-k n 

3.1.8 GC/MS Instrument Performance Check and 
[FORM IV - AASV] 

3.1.8.1 This form is 

s associated 

3.1.8.2 Complete the header tnfo Enter 
the "Lab File 10" 
performance check mixture. time) of 
injection of the instrument performance che 

3.1.8.3 For each ion listed 
abundance in the right col n. 
number of significant figur s he ion abundance 
criteria column. 

3.1.8.4 

"to mle 198" col 
(under the "to 
443 relative t 

3.1.8.5 

3.1.8.6 

January. 1992 

For some of the 
abundance to the specified 

For example, if the 
442 ions under the 

If 

the form, list all samples and standards 
erformance check in chronological 

ysis mi itary time). Refer to section 3.1.2 
for ~ ntifying standards and blanks. Enter 
pIe 10", "Lab File 10", "Oate Analyzed", and 
ndards, samples, and blanks. 

nt performance check must be analyzed again 
njection of the instrument performance 

t he top of the form. In order to meet these 
s andards, or blanks must be injected within 12 

f the instrument performance check solution. 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

3.1.9 Initial Calibration Data Sheet [FORM V - AASV] 

3.1.9.1 Each time the GC/MS system undergoes a 
to initialize subsequent quantitation of semivo ati 
blank analysis, the laboratory must complete a d 

3.1.9.2 Complete all header information as 

3.1.9.3 Enter the "Case No." and "SDG No .. 
package, regardless of the original Case fo 
calibration was performed. Enter "Inst 
"Injection Volume" in microliters. 

3.1.9.4 Enter the "EPA Sample No." 
five calibration standards. 

3.1.9.5 Enter the injection dates and tI 
calibration standards analyzed 
injected", respectively. 

3.1.9.6 
the five 

calibration 

and 

.. for each of the 

port the average 
lues for each 

3.1.9.7 At the bottom of the 
number, Lab Sample ID, and 

-AASV, enter the EPA Sample 

and blanks associat 

3.1.10 

3.1.10.1 

of the samples 

the 

er information as in section 3.1.2. Enter 
or the current data package, regardless 

ich e initial calibratiqn was performed, 
0", and the date(s) of the most 

"brat'on. e calendar date changes during the 
inclusive dates should be given on Form VI-

time of injection of the continuing 

n "IC mean RRF", enter the mean relative 
response ac target compound as determined in the most 
recent valid ini ' 1 c libration. 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

3.1.10.5 Complete the relative response factor 
each target compound in the space provided. 

3.1.10.6 Calculate the percent difference (%0) 
calibration RRF and the mean RRF from the 
calibration for each target and surrogate 
values obtained under the "%0" column. 

3.1.10.7 At the last Form VI-AASV, enter 
Sample 10, and date and time of analysis 
associated with the continuing calibrati n. 

3.1.11 Internal Standard 
[FORM VII - AASV] 

3.1.11.1 This form is used to s arize 
times of the internal standards adde 0 

data are used to determine when changes inte 
will adversely affect quantification of tar com 
must be completed each time an initial or conti 
performed for each GC/MS sysr ___ _ 

3.1.11.2 Complete 

3.1.11.3 Enter the Lab 
as well as the 
If samples are 
before another 

section 3.1.2. 

sequence standar . 
standard, and i 
continuing cal' r 

L 3) initial calibration 
analysis of this 

3.1.11.4 
standard, 

JanLlary. 1992 

lace of those of a 

analysis of the 12-hour calibration 
for each internal standard and its 

in 

minutes (20 seconds), and 
retention time in the 
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Exhibit B Semivo1ati1e Organics Analysis of Ambient Air 

\ 

3.1.11.6 For each sample and blank under 
sequence, enter the EPA Sample Number and 
internal standard and its retention time. 
area is outside the upper or lower limits calcu ate above, flag that 
area with an asterisk (*) placed in the far ri ht-hand 

! box for each internal standard area, directly, un er e 
Similarly, flag the retention time of any i er al stan 
outside the limits with an asterisk. 

3.1.12 Filter/Adsorbent Cartridge Certific~ [FORK VIII 

3.1.12.1 This form is used to docume ~~certi i tion of PUF/XAD-2 
cartridges prior to use. 

3.1.12.2 Complete the header info 
AASV according to the instructions 

3.1.12.3 Enter "Filter 
No.", where applicable. 

3.1.12.4 Enter the results 
clean cartridge. For targe 
the GRQL of the compound fol 
less than the GRQL, enter the 

3.1..12.5 
than the 

3.1.13 Surrogate 

3.1.13.1 
surrogate 

3.1.13.2 

of Form VIll-

"XAD-2 Batch 

cartridge are more 
compounds, and if the 
10 ~g/cartridge, then 

recoveries of the 
-2 adsorbent cartridge. 

EPA Sample Numbers 
report the percent 
to the number of 

ate recovery outside the QC limits with an 
must be placed in the last space in each 

he "tfo" symbol. In the far right-hand 
surrogate recoveries outside the QC limits 

If no surrogates were outside the 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

3.1.14 Analytical Sequence [FORM X - AASV] 

3.1.14.1 
each GC/MS system used to perform 
cartridge samples in an SDG. 

3.1.14.2 Complete the header 
according to the instructions in 

3.1.14.3 On the numbered lines, enter th 
with the other information which'identif'es 
standards. The first item in the table mu 
12-hour time period starts at the inje ti 
performance check standard. Arrange he/items i 
for each GC/MS system. 

3.1.15 Sample Receipt/Log-In 

3.1.15.1 
sample containers and samples. 
required for each sample shi 

sequence for 
on PUF/XAD-2 

order 

of 

single sample shipping cont m e than one 
Sample Delivery Group, the 0 ig be placed with 
the deliverables for the Samp lowest Arabic 
number and a copy of Form AADC- the deliverables 
for the other Sample Delivery Gr p( e copies should be 
identified as "copy(ies)," and the locat' n of the original should be 
noted on the copies. 

3.1.15.2 

January. 1992 

Examine the 
of custody seals 
1 on Form AADC-l. 

sample 

if 

present. 

amp es from the shipping container(s), examine 
le tags (if present), and record the condition 

dent, leaking) and presence of absence of 
on Form AADC-1. 

and complete the header 
Compare the information 

oc ments and samples and circle the appropriate 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

answer in item 8 on Form AADC-l. 

3.1.15.6 If there are no problems observed duri g 
date (include time) Form AADC-l, the chain-of-c sta 
Traffic Report, and write the sample numbers F rm 
the appropriate sample tags and assigned lab at ry 
applicable. The log-in date should be reco de 
AADC-l and the date and time of sample rece' 
should be recorded in items 9 and 10. Re 0 

designation (e.g., refrigerator number) 
located in the bottom left corner of F 
Sample Transfer block. 

3.1.15.7 If there are problems obs¢rv 
answer marked with an asterisk (i .. , ' 
SMO and document the contact as weI s 
CLP Communication Log. Following resol 
as specified in the preceding paragraph 
the resolution of the problem. 

3.1.16 Complete SDG File 

3.1.16.1 This form is 
Purge documents and count of 
Package which is sent to the 

3.1.16.2 Organize all 
Section 1. Assembl 
AADC-2. and stamp 
the AADC-2 form) 

AADC-2. 
an "NA" in t 

3.1.16.3 

and 

an 

f the SDG File 
Sample Data 

ese types of documents 
under each appropriate category. 
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Exhibit B Semivolatile Organics Analysis of Ambient Air 

3.2 Data Reporting Forms 

3 . 2 . 1 Cover Page [COVER PAGE - AASV] 

3.2.2 Analysis Data Sheet [FORM I - AASV] 

3.2.3 Tentatively Identified Compounds 

3.2.4 Blank Summary [FORM II - AASV] 

3.2.5 Laboratory Control Sample Data 

3.2.6 GC/MS Instrument 
[FORM IV - AASV] 

3.2.7 Initial Calibration Data Sheet 

3.2.8 Continuing Calibration 

3.2.9 Internal Standard Area and Retention' 
[FORM VII - AASV] 

3.2.10 Filter/Adsorbent 

3.2.11 

3.2.12 Analytical Sequence 

3.2.13 

3.2.14 

III - AASV] 

Sheet [FORM AADC-2] 
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ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

COVER PAGE 

Lab Name: Contract No.: +--+----------------------------------------------
Lab Code: ------------------------------ Case NO.:----,f--__ ~-----------------
SDG No.: _________________ _ SAS NO.:-i---f~::__---':....::_------

EPA Sam Ie No. 
1 I 

------------------------~----~-+--------------~ 
2r' ______________________ ~----+_~----~----------~ 

3r-----------------------_r----,f--~-----7--+_------~ 
4 
r-----------------------~~~------+_~--------~ 

5r-______________________ ~~--~~~~~--------~ 
6 1 
r-----------------------_r--~~----+_----------~ 

7 
r-----------------------~------~:__--~--------~ 

8r-______________________ _r----------~:----~----~ 
9 
r-------------------+_~~-=:__----------~~----~ 

10 
r-----------------~ __ ~~~------~=-~~------~ 

llr-__________________ ~:__~----~_T--~~f--------~ 

12 
~--------------------~~~~--~--------------~ 

13r-______________________ ~--~~----------------~ 
14 
r---------~~~----~~~------------~ 

15 
r-----------7-------~--_r--~~ 

16 

I7i 
r-------~~~----_T----_r~~--~--------------~ 

18r-______ +_-+------+_~--~~--~----------------~ 
19 
r-----~--~~--_+--~--_r----------------------~ 

20L-______ ~~ __ ~f__~-----L----------------------~ 

Comments: 

--------------r--------...::....::----~_.:::__---+-----------------------

Signature: _______ . _____ . __ _ __ _ Name: 
Date: Title: 

COVER PAGE - AASV 



Lab Name: 
Lab Code: 

ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

SAMPLE RECEIPT/LOG-IN SHEE~ 
Contract 0.: 

SDG No.: Oise t> ~ "" SAS .:L.~ ~ 
._-. - / ~ ~ sa:!' Jl~~ndi'iODS' 
, 

EPA Assigaed Sample 

ITEM REMARKS Sample No. Ta NO'; Lab No. Volume of Sampl ipmeDl.elc.: -
/ / -.!.:. Custody Seal(s) I 

I Presenl/Absenl/lnt3cl/Broken' I 
J'.. 

I \ , 

~~ody Seal No(s}. 
I il I / ! ! I 

I 
I , 

I A / / / I , 
I ~[ ~ / / I 

. 3. Ch!!n-of-Custod~ record~ Presenl/Al1sent' I 
I 

: ._'!: Traff~_ Reports or 1 Presenl/Absent' ~ t j 

Packing List I ~, ~ i , r-.. 
: 5. AirhiJI Sticker/Prcsenl/ Absent' ~ ~ I 
L Airbill~o(s). , r----- " V i , 

r--
<.; 
~ r---- ! 

~---- -- ---- : 

.'\. '" 7 I t---J ! i 6. Same1e Tags 1 Present/Absent' 

I Sample Tag No(s}: ! Listed/NOI Listed on cae '\. '\ / / 
: 7. Samek Condition I '\. v / , 

lnlact/Broken/Leaktng' , 

: 8. Do informations on custod~1 '\ \ i 
- ..-.... 1\ , >- -- --- -

7 ........ '\. "" . record:-..traIT!<:!~~~~_~~_ I -_. -
sample ta£s.-,~_g.!.ee'! ___ . __ ..: ____ lesIN;< '" 1' ___ '\. J 

9. D'l1c Received 411 Lab: I / "~ VI I 
---- - -- -- ------r 7 7 l / ~ 7 . 10. Time Received at Lab: ! 
-~--::.-=- =--=- .=--

Sample Transfer ~ 7 -.." 
\ 
I r-------

\ 

~ '-..J II i ~ Area #: ! 
.-

__________ 1--__ 

~ ~ By: I I I - _.--- --- y ~I ~ 
, 

On: ............... 

'~"~I'C: ~MOand 1rfresol~ "i 
Recclved hy: 
Signature: I Log-in Date: 
Print Name: ~ ~ / 

Reviewed hy: ~~/ SignalUrc: Date: 

Lllgnook No.: "" 7 Loghook Page No.: ...., 

FORMAADC-l 



ENVIRONMENTAL PROTECTION AGENCY 
. CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

COMPLETE SDG FILE (CSF) DOCUME 
INVENTORY SHEET 

Lab Name: ___________ _ 

Lab Code: -------------------------SDG No.: ___________ _ 

! --t-I ----'----! 

~-,"'---_+_~-___;_-'-----~-___"<_f_-~+ .. ---+1--+-----1 

, --------------~~--~~-+-----------------+----+----+----+---~ 

! : I I 
.~_"+~~~~~~~.-'-'-='::"":;';;':;~'F'_'=,,,::,,,::,,::,.:c.:..:.=---~----------. -._, ---.. 1 

I 

I . _..L __ ..J 

~~-----~~~--------------- -------
Completed by (C 

Signature: ___ --'"-.::--__ _ . ________________ Dale:, ______ _ 

Audiled by (EPA): 
Signature: __________ Printed Name/Title:. ________________ Dale: _____ __ 

FORMAADC-2 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT lABORATORY PROGRAM 

Scmivolalile Organics in Air 

,ANALYSIS DATA SHEET 

Lab Name: ____________ _ 

Lab Code: ---------------------Lab Sample ID: __________ _ 

SDG No.:. ____________ _ 

Date Received: '----- Date Extracted: 
-+-,~-

Instrument ID: 
'-----------~, 

Cleanup Procedure:. _________ _ 

Air Sample Volume (S1P):. ______ --' 

CASRN COMPOUNDN 
83-32-9 Acena hthene 

208-96-8 Acenaphthylene 

98-86-2 Acetophenone 

116-06-3 Aldicarb 

Q 

309-00-2 Aldrin I ---, 
62-53-3 I Aniline ___ I 

~.--------~------~~T_----~~--~~--~----+ , 
i 120-12-7 Anthracen j 

22781-23-3 Bendi I 
~~~~~~~~---+-+----+-~----~-------~----I 

92-87-5 I 
: 

56-55-3 I 

50-32-8 Berm;;etDYf4S1le i 
~-------r_,~La~~~--~~--~~r_---------r----------l----~ 

~-2-~---~----2~~~~~~--~----~~_r--------~~------~!-----~ 
~~~~~~~~~-\-__ _+--------J~ ___ --~. i 
, ; 1 

f-----+--++-----!:!:::.:.....:~~--+----Ir-------t--------~------ -- - ~ - --------; 
; : l I 

-~~_+_~.,____!~------__J'--+_------,-.- T----.. ----- -"1-- .- - --j 

-------,~.---"--~-----t---r_------~ i ... ----,~----.~ , i I I 
58-89-9 gamma- (Lin 

92-67-1 I p-Biphenylami 
, 

._.. 84-?:!::2: Bis(n-butyl)phthalate 
~----- -- - -- -_.j.. _.', 

FORM 1- AASV-l 



Lab Name: 

ENVIRONMENTAL fJROTEGTION AGENCY 
CONTRACf lABORATORY PROGRAM 

Semivolatile Organics in Air 

ANALYSIS DATA SHEET 

Contrac --------------------------LabCode:, _____________ ___ Case N ...... "--____ ...::::...~~~_ 
Lab Sample ID:_---.-________ ___ 
SDG No.:, ______________ _ 

Lab 

S 
Date Received:, _____ _ Date Extracted: 

--1---1'---
Instrument ID:, ____________ --I-

Cleanup Procedure: ________________ _ 

Air Sample Volume (STP):, _______ _ 

CASRN COMPOUND NAI\II'R'~ 

85-68-7 

133-06-2 

5103-71-9 alpha-Chlordane 

5103-74-2 I gamma -Chlordane 

Q 

~----~~~~----~~~------~----------r_--------r_----1 
! ,-"'"1':-------__ .L-___ ~ 

1 I I 
I----~~--_+_-_t__----.-~= .. - I --;-: J 

T--' i I! 

115-32-2 Dicofo) 
I 

60-57-1 : Dieldrin 

-1- ---+I----+-! -~ 
. _________________ I _~ ______ . ______ --1 __ 

FORM 1- AASV-2 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile OrgaDics in Air 

ANALYSIS DATA SHEET 

Lab Name:, __________________________ _ 
LabCode:, ________________________ __ 

Lab Sample ID:, __________ _ 
SDG No.: ____________ __ 

Date Received: ----- Date Extracted:_,--+-__ 
Instrument ID: ___________________ ~ 
Cleanup Procedure:, ____________ _ 

Air Sample Volume (STP): ________ _ 

CASRN COMPOUNDN 
84-66-2 Diethyl hthalate 

Q 

~~lO=5_-~~~-~9+~~4--=cmn~·=e=t~hy~1~h=e~n~m~----~~~+_~----~------__ -+ ____ ~ 
, 131-11-3.' Dimethylphthalate 

I 

___ !21-14-2! 2,4-_D_in_i_tr_o-/-t _-1-___ -+-.....;...._ .~~--~~----I------_T_--[ 
____ ~5:::.:9:_.--==98:::.-_...:8~' i~E:::=.n::d::::o:::su:.:l~fa+~:...---+-__,t.=--..:::::.....t--+---__+-----_+_--­
, 33213-65-9; Endosul n I 

I 

;J~~~~~~~~~~-~~~~~ __ -----~-----+--- ! '':: ---i 
: I i 

---+,{-~~~-.;::O~!..-~---~~-- ... ---------r-------r------; 
I I 1 
1 I 1 __ _ 

i 
--I--~':'-"::'-':""'------1r-+-__ -_-_' ---""-- ----·r- .. - -------:-. -

! ! ! 
..::.::::::t;..:....:..-----f--I--------.. ~.---.--- -t--- .--i 

76--W-S. I, 
.. __ . ___ .... __ .~~-~~--.+_--I--__ -l-.--_--. -----~ .. ------.:.- _ - ... , 

1024-57-3; Hep J.. _____ -+I _____ -+-_~ 

) 18-74-1 I Hexachlor 
-~~~~~==~~~==+---------~--------~----------~--~ 

7?.--::47-:-~ :.t!e~chlor<:x .. yclo ____ _ I . __ .. ___________ ..i. __ 1 

---+---- "-- ~ 
67-72-1 Hexachloroethane ------.. - - ------_._---.. --_ .. _-. 

FORM I - AASV-3 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf lABORATORY PROGRAM 

Semivolatile OrganicS in Air 

ANALYSIS DATA SHEET 

Lab Name: --------------------------Lab Code: ________________________ __ 

Lab Sample ID:. __________ __ 
SDG No.:. __________________ _ 

Date Received:, _____ __ Date Extracted: 
'-f---I--

Instrument ID: 
---------------------~ Cleanup Procedure:, __________________ __ 

Air Sample Volume (STP):, ______ _ 

CASRN I COMPOUNDN . 
193-39';"'5 Inden 1,2,3-c,d)pyrene 

78-59-1 Isophorone 

72-43-5, Methoxychlor 

91-57-6 2-Methylnaphthalene 

95-48-7 I 2 - Methylphenol 

56-38-2 i Parat . 

608-93-5 I Pentachloro 

FORM 1- AASV-4 

Q 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Semivolalile Organics in Air 

ANALYSIS DATA SHEET 

Lab Name: -------------------------LabCOde: ________________________ __ 

L8b Sample 10:. __________ _ 
SDG No.: __________________ __ 

Date Received:. ____ _ Date Extracted: 
--;'---+-'---

Instrwnent ID: _______________ ----':........ 

Qeanup Procedure:. ____________ _ 

Air Sample Volume (STP):. _________ _ 

CASRN COMPOUNDN 
52645-53-1 cis/trans-Permethrin 

85-01-8 Phen;p1threne 

108-95-2 Phenol 

114-26-1 Propoxur. 

129-00-0 Pyrene 

53742-07-7 i Nonachlorobiphe Is 

2051-24-3, Decachlorobiphenyls 

FORM 1- AASV-5 

Q 

.1 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOU 

Lab Name: __________________________ __ 

Lab Code: _____________________ _ 

Lab Sample 10:, _____________________ _ 
SOG No.: ______________ _ 

Date Received: ~ ~ '------
Instrument 10: 

------------------~ 

, Date Extracted:,_---i----,f--_ 

Injection Volume (uL):, ____________ _ 
Air Sample Volume (STP): __________ m3 

CASRN 
1 
2 
3 
4 

5 
6 
7 
8 
9 ,-

10 

FORM I - AASV - TIC 

RT Q 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

SeDlivoJatile Orp.ic:s ill Ambiellt Air 

BLANK SUMMARY 
EPA Sample No. 

~ 
Lab Name: r~ Lab Code: 0.: ~ ~ 
SAS No.: S No.: ~ I 
Lab Sample 10: Date Analyzed: Instrument 10: 
Lab File ID: Time Anal~: 1 I ~ ID: 

THIS BLANK APPLIES TO TH~'LLOW SAMPLES: 
Laborat6rv II ) ............ / / AilalVsls 

EPA Sample No. Sample File "- CaYtridg'e Dale Time 

1 '" ~ 2 ~ ~ 
3 Ir----

...... 
~I , 

4 , ~ r------
5 '\.'\. -lit--- II 
6 "'''' V I 
7 '\.V I 
8 ~ I( 
9 

I /' -...... \., '\. I "-
10 i/~ \ r\ ') 

V / v ~ V I 

11 I 

12 ~i / J ~ -; i 
13 7 Z I II """"-V 

14 ........... , ~/ 
15 """ -z:. I 

I ! 

~ -'" I 
16 .- I 

/ "" ~7 ; 17 -
18 1/ I~ " 

I """ -\ I 

IL '\.\ i i 19 I I I 

I I \ I : 

i 20 1 I i 

I 21 " ~ 
I -; r 
I 

! 

'" ~I / / 22 I 

23 ~ ~7-1 i 
24 ~ / i 

I "J ! 

i 
I 
I 

I 

~ 
, , , 

i 
I 
I 

I 
i 
: 
I 
I 

i 
! 

, 

, 
I 
I 

I 
I 
I 

i 25 ----
Comments: 

--------- --------------_ .. -- - ---

FORM II - AASV 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivoiatile Organics in Air 

LABORATORYCONTROLS~LE 
DATA SHEET 

lab Name: --------------------------Lab Code: ______________________ _ 
SAS No.: _________________________ _ 

ampe . e a . f"..... 'V ns . Dat An lyzed Lab SlID en . 
""" Lab File ID: Time Analyzed: J / ColumnlD: ~/ 

/ L 
Gonoentratioli"kle) % 

COMPOUND NAME &Pik~ Jte~rted Recovery 
Bis-(2-chloroethyl)ether / / / / 

Benzyl alcohol , ~ / 
Methylphenol ~ - !.. 

Hexachloroethane ~ ~ 
Nitrobenzene ~ "") 

2,4-Dimethylphenol ;------ '-...J 
Bis(2 -chloroethoxy)methane \ '" ~ r----, 

2-Methylnaphthalene '\. '\. Ir r---; 
He~chlorocyclopentadiene '" '\.. / / 

3 - Nitroaniline '\ v I 
I 4 - Nitrophenol - '\.\ 
~--- Diethylphthalat~ '\ '\.'\. 
i Fluorene / / " _.L,. --........ '\.} 
I 

Bendioca,6 / ~ 
v 

I 

i 
Pentachlor<i>h~ol / / ~ / 1 

i Di~on~ / / , 
Fluoranth~ '-..1/ i 

i Folpet ~ ~ 
: 

Anorin -........ ~ ....... , 
I 

I BuwIbe)4Y "llate~ ~J I 
I / Ep8rin ketone" '\ 

I 
i 1 

/ / Dicofol \ \ i 
-

i 
I 
r 

2,2',3,3'r4',4',~,6,6' - Decachlorobi'phe 
I 

i flyl 
I ~nO(W-cd)pyrene / J 
i 

Dibe~h)~cene/ / L --'--. 

%Recovery QC Limits:~ 

LCS Recovery: __ outside iJmlts out of __ total. 

FORM III - AASV 

Q 

I I 
i 
I , , 

i i 
I I 
I I 
I I 

: I 

-l 
I 

-I 
I 

: 
...J 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolalile Organics in Air 

GC/MS INSTRUMENT PERFORMANCE CK 
AND MASS CALIBRATION 

Lab Name: Contract N.: f"'-..... 

Lab Code: Case No.: / ~ ~ 
SASNo.: SDGNo.;V ~ ~ 
Lab Sample II?: LabFeI: ~l 
Date Injected: Tim In· cted: 
Instrument ID: G C umnID:/'7 
Injection Volume (uL): as FfP7j1ed (ng): 

I ION ABUNDANCE CRITE~ 
~ li(elative Abundance 

m/e to~e 198 to specified mass 

51 30-80% of mass 198 ~ ~ 
68 Less than 2.0% of mass 69 ,... ~ ') 
69 Present / ---- "-... 

70 Less than 2.0% of mass 69 ."'-~ ~ 
127 25-75% of mass 198 "'-"'- / / ------..:.; 

197 Less than 1.0% of mass 198 "'- "'-/ / 
198 Base ~ 100% relative abundance "'- / 
199 5-9% of mass 198 /-............ "'-"'-
275 10-30% of mass }98 ..--.. \ "'- I\- I 

I 365 Greater than O.}5%pf mass \98~ ~ V 
441 Present, but lc;ls tt,$n mass4J) ~ "'--, 
442 40-110% or'maIs 198 // "'-J 
443 15-24%o~ss~ / / 

THIS ~~ TO THE FOLLOWING: 
EP ~mple No:--...., Lab~leIO ~bFileID Dale Analyzed Time Analyzed I 

1 / /' - ~ "'" / I 
I 2 // .......... ~ "'- I 

~ I I 
: 

3 / L \ \ ! I 
, 

I 
i 

., 
i 1 ( \ t I I I 

I 

r )- ~ / 1 .1 i l'--., / 

i 6 ~ ~ / / I ! 
7 ~ "'" / / I I ! 

i 

~ j -- ---- ---L-----n-Mt---- .-J I 8 r ,~ I' , 

9 
. , 

I , ~-------!- ---._._- J , 
i .. )QL _______________ -'-____________ n_.i -.. _... ..; 

I 
.1 _. ___ . 

FORM IV - AASV 



Lab Name: 
Lab Code: 
SASNo.: 
GC Column ID: 

ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

INITIAL CALIBRATION DATA SHEET 

Contract 0.: 
Case N .: !. 
SDG 0.: ~ 
Inst m t~ ~ 

Injection Volume (uL): 

.~ /"... 

STANDARD CALl CAL 2 CAL 3 (ZAL4 
EPA Sample No. I / 

LABFILEID / / f' 

MASS INJECTED (ng) / / ) 
DATE INJECTED / / / I 

TIME INJECTED / t.. / / 
Relative ResJ{QJJse FKtor ~) mean 

COMPOUND NAME CALl CAL 2 CAl>3. "eAl/4 CAL 5 RRF 
Acenaphthene ...... ~ ~ 
Acenaphthylene ~ "" Acetophenone r--

........... ) 
Aldicarb / ----t---

'-../ 

Aldrin -'" '" 
~ --h 

Aniline ~ ~ I r----V 
Anthracene " ~ / II 
Bendiocarb '\ V I 
Benzidine ~ \. 
Benzr a ]anthracene L ~ ~ ~ 
Benzor a lpyrene / / r---.... \ ~ \ 
Benzorblfluoranthene I I \ V'" ~ rv 
Benzore]pYrene / L 1 L I'""'"---.. "'-, 
Benzoh!:.h.ilpervlene / / / I "'-J 
Benzorklfluoranthene r-...... "" / / 
Benzyl alcohol ~ tv / 

alpha-BHC ~ "'-. 
gamma-BHC (Lindaper ~ ~ """- t--.. 

! p-Biphenylamine / - """ ~ / 
Bis( n - butyllPht~lat¢"" ~ '\. 

..., 
I I 

L Butylbenzylpht.Kala" "\ \ 
i Ca~tan _ / / \ \ 

I alpha-Ch!a(dane~ 1 
2amma-Chlo~e ~: II / 
,,-Chloro-3-methyl~ol "'-. J / 
4-Chloroaniiine 

...... 
......... "-I / I 

I 

i Bis(:!-chloroethoxy)metham ~ J I 
~ Bis(2 -chloroethyl}ether '-../1 I 1 1 

r-- I 

I Chlorothalonil I .--L ____ .. L .... _ I 
I I _ L , .....• 1 ___ . __ . __ , _ ... - -- - -- .. 

FORM V - AASV-l 

%RSD 

i 
: ., 
I 

! 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRAer LABORATORY PROGRAM 

Semivolatile Orgaoics io Air 

INITIAL CALIBRATION DATA SHEET 

Lab Name:, ________________ Contrac o.,c..,· ________ _ 
Lab Code:, ________________ Case . ~ 
SAS No.:, _______________ SDG o.f·· .... ~:---.:::..-.;:-~-------
GC Column ID:, _______________ Ins u nt ID:._~_~--~~~---
Injection Volume (uL):, ____________ f) ~ ') 
! 
i COMPOUND NAME CALI 

Relative Resoonse FActQf (RRF) 
CAL 2 CALl' /CAL4/, CAL 5 

meattJ I I 
RRF i%RSD/ 

; Chlorpyrifos / / ) i i 
IChrvsene 7 / / / 
i Dacthal (DCPA) ! !" / / 
14,4'-DDD 
14,4'-DDE 
i4,4'-DDT 
i Diazinon 
1 Dibenzr a,h 1 anthracene / ---- '-./ 
i Dichlorvos (DDVP) 
1 Dicofol 
\ Dieldrin '" '" / / i Diethylphthalate " V 17 I 

i 
r 2,4- Di methvl phenol 

! Dirnethvlphthalate /" ~ '" ~ 1 
: u Dinitro 2-methylphenol / ~ \ '" '\ 

: ,2.4-Dinitrophenol __ L i L; _\-I---~-l-' _-.:::...,.--.....,~'-'j~ __ +-! -----~.-----~---J 
: 2,4- Dinitrotoluene [/ / i '_ "- I i 
:-=; E~n~d..:.os~u~l~f~a~n~l~~~·~:::------:~, /-I--J-/---l-i--/-I--/-r:=~....,~---/~---+----;·----:i'-----"I 

Endosulfan II !( ~ i 7 7 I I I 
: Endrin ii' ~ '-.. J...!! f- ~II __ ---l-l_----Iii 
: Endrin aldehyde ......... '-.. 
I Endrin ketone ./,....... i ~ ........... r-... I: i 

I --' 
I I , , _ .. 

I 

-r --, 

FORM V - AASV-2 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolalilc Organics in Air 

Lab Name: __________________ _ 

Lab Code: __________________ _ 
SASNo.: ________________________________ ___ 

GC Column ID: _______________________ _ 

Injection Volume (uL):, _____________ _ 

t 

i COMPOUND NAME CAL 1 CAL 2 %RSDI 

~-H~ex~a~c~h~lo~r~o~c~c~lo~e~n~ta=d~i=e~ne~'-----~----_+-----7~~----~~-----+_---~-~ 
Hexachloroethane 
~Indeno( 1,2.3-c,d )pyrene I 

; lsophorone 
i Metho chlor 
i 2- Meth Ina hthalene 
i 2- Methylphenol 
I 4- Meth I henol 

i Mirex 
i Naphthalene 

I 

L.=2_-~N~a~p=h=th~y~la=m=1=·n=e ____ . __ L_ _____ ~-----~--~~~~~----~----_+------_r----~ 
12-Nitroaniline I 

! 3-Nitroaniline I 

~~~~~~--------4--------+-------+-~~-~----+----~i----~----~ 

• Ni~~b~n~e!!~._ ... _._ _ -,I-"'"-::::----t----T'----'''r------+----.l.---
, 4- Njtr~)~ijph~nyI. _ 

--~__t---~+-~---__!------r--------

2 - N itrop!lc_'l0!__ .~-t-.--;,.=_----.....,, __ _f-----_i__-------I-! ______ . __ '-______ -; 
~- ~)lr~ph~n~L _ _ _ _ ._. . __ ~-+_''-------+-----.-:-----. __ . _____ 1 

)~isl~:-octY!lP....h..thalate __ ~_.. _ ----:i---I---I-:....r-.--::.~-___,I'------+-----f-----;..-.-~ 
· .Qxychlord_"_n_e____ -. -- J, -- -------~- --+--+---~_t_-----~------'I- ----~--i 

I , 

, Phenanthrene 
Phenol 

~)- Ph!-!nyJp.i!<:!!.( ______ _ 
Propoxur 
Pvrcne • ._ w. _ _ _____ _ 

Rl..'Smethrin ' 
I Ronnel 
.- - --.-- ----------_ .. 

: 2.4;2 = 1):jch!()f(?p~(!.!!.(2L_ 
· 2A.6~ -rril:hlorop~t;!:l0l 

I , . , 

'~~-_t_----~----_t_-----~----~,---; 
I 

___________ J. _______________ : 

, : 
---,---- --+--------, 

! 
---~--- .... --- --+---

, I 

I ----'-._---

-j----- --
I 

. -_____ ._.L 
! : 

! 
'+---;- I ~ ____ -' 

-- --.-- ---;-------- 'j-I -------r: ----"T"-- , ' 
.. ------i-------- ---I _______ .... !, ______ .....:' ______ . ____ ~ r J -! 

~ -.- --- --- ---~------.-~-.-.-.------ .-- - - .. --.---

FORM V - AASV-1 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Scmlvolatile Orgaolcs in Air 

INITIAL CALIBRATION DATA SHEET/ 
,~ 

Contract 0.' 
~--------------------

Lab Name: -------------------------------------Lah Code: Case --------------------------------------SAS No.: _________________ _ SDG 
GC Column ID:. ________________ _ 
Injection Volume (uL): ________________________ _ 

I COMPOUND NAME CALI CAL 2 i%RSB 
PCBs ----

I.-Monochk. ,.~)b:..:.ipJ:..:h::..;e:..:.n:.Ly.:::ls __ ~----_---~-'_!_-f_---_+--+_----~------_ 
Dichlorobiphenyls 

, Trichlorobiphenyls 

SURROGATES i 
~_Ni~roben~ene-~ __ J ___ _ 
2-Fluorobiphenyl ___ 1_ 

~p-Terphe~yl-dL.L-_.l_-I-'--+--t-__ ---l 
~?henol-ds 
,2-Fluorophenol 
I 
: 2.4.6-Tribromophenol 
: Anthracene-d 

---- -- - ------+----;f---r----~. 

'i I -.----- -----------'---""1 
I 

'. ----- ------------ ._----------, 
.L .. _. ____ .. _._:_._. __ . __ , ... ____ . __ .. 

___ - ----..!.---1 

". - - - L ---- --' -I. - -" - - ----i 
. ---+.---------------, 

I 

----t---- -----.- ---.--- .... ----

L __ " •• ______ - . - - ---

----. -. - -- - - .. ----t-

, 
L----------~:-'--...:::.....::__-I--f_---- --- -----..... -~- ------

.-----.- ------~"_c_. -t -. 

FORM V - AASV--t 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

arne: LabN 
Lab Co 
SDGN 
EPA Sa 
GCCo 
Date i 
Injecti 

CONTINUING CALIBRATION DATA SH~ 

Contract No.: 
de: Case No.: I ~ 
0.: SAS No.: I f'..-.. ~ 
mpleNo.: Lab Fil~e?::~ I ~ ~ 

lumn ID: Instrum . ID: ~ ~ 
njected: 

Ti;tt
d
: 

~ 1 
on volume (uL): Dat of .c.: ~ 

/"'---.. 
; COMPOUND NAME IC mean RRF QAI./3 RRF / / %D 
Acenaphthene I I I II 
Acenaphthylene '" ~ I j 

: Acetophenone ~ " ! 
I Aldicarb ~ ~ 
Aldrin ~ "> 
Aniline r-~ "-.J 
Anthracene \ .~ --- --~ Bendiocarb '\. '" 7 r---hi 
Benzidine "'- ""-II 
Benz[alanthracene i,\ v I 
Benzof a lpyrene - ""- "-~ Benzo(b]fluoranthene L ~ '\. ."" ! Benzofelpyrene II / '\ t--'" 

'\.} I 

I Benzojg,h,ijperylene / I '" 
v 

t Benzo{klfluoranthene I i / / ~ / 
Benzyl alcohol ( ~ / I -." 

!alpha-BHe .......... 
I'-..... '--II 

1 gamma - BHC (Lindane) ~ ~ 
: p-Biphenylaminc;.r ~ '" ~ I 
: Bis(n-butyl)pb4al~ r-.... ~ ~v 

~ Butylbenzylp;(ih~te ~'\. 
I I 
I r-------------J ------~---

: Captan / / .\ \ I 
I 

) ---i ; alpha-C~or~e 1 
: gamma -ChlQrda~ / / I 
14-Chloro-3-m~h~ I / I 

I 

4-Chloroaniline ~ "-J/ 
i BiS(2-chloroethoxy)methane ~ j 

- 'V ! ,BIS(2 chloroethyl)ether _'----_____ --i 

FORM VI - AASV-I 



)de: 

0.: 

ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

CONTINUING CALIBRATION DATA SH~T 

. 
Case No.: J f'.. 

Contract N;I~ 
~ 

SASNo.i L ~ ~ 

Lab Name· 
LabC( 

SOGN 
EPA Sa 
GCCo 
Date in 
Injectio 

mple No.: Lab Fil ~ ~ 
lumn 10: Instr e tID: ~ ) 
jected: Ti ei ected: 

-.....; 

n volume (uL): D te f I.e.: ~ 
1 L 

-'COMPOUND NAME IC mean RRF /c~L 3 RR,F 1 %D 
, 

, I 

; Chlorothalonil 
I 

I( ~ L Li 
, 

I i 
Chlorpyrifos I ~ -.....; / 
Chrysene I 

~ " i l'. 

~ OacthallDCP A) ~I ~ I 
__ 4,4'-000 r--+- ~ I 
:4,4'-DOE \, ~ ----1::= 

:_4,4'-ODT \, '\: / ;---- / 
Diazinon '\ ~ LL 
Dibenzl a,h ]anthracene " VI 1\ 

: Dichlorvos (DDVP) - '\ S, 
Dicofol L ~ '\ ~ i ---------
Dieldrin ----

I/~ ~ - ' ~ 2 1 
Qiet~y!p'h~halate / L I~ V i 

I 

__ 2)_4 - Dimethyl phenol / V / ;-~ Z 1 
Dimethylphthalate ( <~ LL "--./ 

1 
-.J.(,- Dinitro-2-methylphertsJ "'Jj I 

-2,4- Dinitrophenol ~ ~ 
2,4- Dinitrotolue)le' - ~ ~ ,--- ........ -' 

, Endosulfan I / - ~ ~/ 
Endosulfan y{ / ~ ~ : 

-E~d~Ln .~-i '\ \ I I I I 

_1 \ -r- -i 
'§.r:!..~!:.iE,_~ de 1 i 
,--Endrin K ne ~ / i I ! 

BiS(,2-ethylh~ht~e / L \ I --
~ "r'J / i i 

, Fluoranthene I ,-
~ L I I Fluorene 1-,.. .------ 1"'-.1 i I , FolQet I i 

FORM VI - AASV - 2 



Lab Name: 

ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivoiatile Organics in Air 

CONTINUING CALIBRATION DATA SHEE 

------------------------------
Lab Code: ------------------------------ Case NO.:-...,,r--_....;:,,.,,,..--_________ _ 

SDG No.: _____________ _ SAS NO.:-r---r:........;;:,-.::--_~-----
EPA Sample No.: ___________ __ 
GC Column ID: ___________ _ 
Date injected:. ____________________ __ 
Injection volume (uL): ____________ _ 

;- COMPOUND NAME IC mean RRF %D 

! Hexachlorobenzene 

LJ'arathi_on __ 
: P_e_!!tachl_~robenze_~ __ . _~. ___________ __1.... ___________ __'__ __________ __' 

. FORM VI - AASV-3 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Or&anics in Air 

CONTINUING CALIBRATION DATA SHE 

Lab Name: ______________ _ 
Lab Code: -------------------------SDG No.:. ______________ _ 

Case No.:-+---,.~-~~----­
SAS No.:~+--~o::::__---::....::_----

EPA Sample No.: ___________ _ 
GC Column ID: ____________ _ 
Date injected: ______________ _ 
Injection volume (uL):. __________ _ 

i COMPOUND NAME IC mean RRF %D 
I Pentachloro henol 
i cisltrans- Permethrin 
I Phenanthrene 
! 0-Phen I henol 
Phenol 

ene 
Resmethrin 
Ronnel 
2,4,5-Trichloro henol 

I 

: Anthracene-dill I I 
LBenzo( a )pyrene - ~u. _ . ________ .l ___________ _ 

FORM VI - AASV-4 



arne: 
ode: 

0.: 
mple No.: 

ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

CONTINUING CALIBRATION DATA s~ 

Contract No.: 
Case No.: / "-
SAS No.: / /"--... ~ 

LabN 
LabC 
SOON 
EPA Sa 
GCCo 
Date i 
Injecti 

LabFi~~~/ ~ ~ 
lumn ID: Instru AD: ~ ~ 

njected: .• ~: ~ / 
on volume (uL): Da 0 .C.: 

THIS CONTINUING CALIBRATION APP I TO T~OLLOWING: 
I EPA Sample No. Lab Sample ID ;ba~ AnalYiedj Time Analyzed 

I "" ~/ / 
~ z.. 

I 

~ ~ 

"'" i'-, ') 
I ----- 1"-.1 

"'~ ---- -1/ 
"'- \. Ir---V 

\. "'-I I 
"'- I 

I ~ ........... "'-'" f I 

/--. \ "'''' J / \l,.-- ......... "'I 
I I J ,,-.. ~ 

/ / I ~I 
! "- ~ / /. 

......... 
~ 

~ ( 
~ ~ 

I /'" --'" ~ .......... 

// -.. 

"" 
-...........; I 

r-..... I 

/ / '" \ 
I 

I 

/ / \ \ 

( '" ) i 
~ ~ / I 
~ ~ j / I 

I ~ "JI I 
I 

"",/ ! 
I 
! 

FORM VI - AASV - 5 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Semivolatile Organics in Ambient Air 

INTERNAL STANDARD AREA AND RT SUM,vr#'t."" 

lab Name:, __________________________ ___ 

Lab Code: -----------------------------SAS No.:, __________________________ _ 

/J~ 
------------~-------------_;__--7__f_---....p.~--------_; 

! Dichlorobenzene-d& ~apl)t'halene-~;- Acenaphthene-dtn ; 

i Area # I RT # Area 7 # R,if 7# Area # RT 
, 12-HOUR STANDARD 

'Ii I' ! .......... "'-~ /7/ 
Upper Limit """ ~ I ~--.--~u=~==~--_r------~------~~~--~_f_--~-----~~--~ 

! Lower Limit I ~ I....... 

I "",- "" 1~-_·-·~E=P.~A~s=a=mLP1~e~N~o~.----~~------r----~-----~;~~~~~~i 'j~-----I~--~, 
-- --.---- .-- -.------t--------+---:r---=:!------+--~....,.__f_---__+--__{ 

2i '/ -r----- tv I .. _--- .-- - - ----------t------~;.--=:+-------===__:_~=__~-------_+_--_1 
3 !",~ 1----. 
:-.---------------+----+_~----'''d-----==7__;::::!:_----_f+-----+_---_1 

4 '\. \. / / t---J 
.---------------~-----~-~-r~~~~---~-------~--~ 

5: I '\ ""'/7 
6 -L-. __ ---. _-_-_-_-_-~_-~:!----~-------++-~--~-"*+_i""':~:~/~~i~-=--=--=-:_=__=__=_-=-_=_~~-=--=-_: 
7!_. . -------t-!: _-/-~ _ _!_ .......... ~-+-_'\.~,,__.:...~.--_+t---___+!--___11 

I / __ \ ' '\ ""': ----+!----f--! _---jl 
l~ .. -.-_-_-._ : / f :; ~h."-----""/r_---+!---_-lI----I; 
:~ =-_:::.:~-~-- -Z ~ / / ~,~_-=-+-t ----+,--

13 !~ ~ V I! I 
14:=-__ - ~ ~ I i 
15 .. ________ . /' ............... ~ "'-..1> 

16 
17 
18 

I 
! 

I I I -._ !(--?--.... ~ "" I "-J1
1 / i"",,1 ": I .- -- ·_/--I--/-t---l-:

i 
--~\~!il.-\--....... I----'..!....II --' '--~:----!l---\ 

______ L .. _______ -\-__ . ____ . ___ +-! ___ -' 

~~~-- --.--. ~ ': .j -J-----~--- ! .~.. ----\- ----·1 
ARiA: u~~r Limit~'';4()<'/(~ . ter~ndariare . 

Lower Limit: -~ of in( 'l@1 st~d a a. 
RT: Upper Limit: +0.33 minutes of internal standard RT. 

Lower Limit: -0.33 minutes of internal standard RT. 

All v.lIues outside of the QC limits must be foil d by an "*" under the "#" column. 

FORM VII - AASV-l 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Semivolatile Organics in Ambient Air 

INTERNAL STANDARD AREA AND RT SUM 

Lab Name: _____________ _ 

Lab Code: _____________ _ 
SASNo.:. ____________________ ___ 

11 .---

~ne-«!n~ Pbeuatbreae-dlll 

, 
Peryleae-d,? I 

I Area #iRT # ArCj8. / # RT/ 1/ Area # RT #1 
12-HOUR STANDARD I / / / / I 

I 

i Upper Limit I !. ~ L L , i 
i Lower Limit 

""'" 
~v --'-

I EPA Sample No. I 1 I ~ -~ I 
1 I ! ~ .......... 

I"-.. I ! 

2 I ! r--- ~ 7 
3 I I ( --- ......., 

t--

4 I 1 ,,\'\ ~ - I ) 

5 [ "\ 1,,\ / / ----.t I 

6 i I " Vi i 
7 L---

J "\ ( I 

/- '\ ~ I R 
"""" 

! I _ .. -. -------~-----

/ \ \ \ I I 9 I ~i", I 
.--- -- -.-----

-- ---if/I ! "1 V-

'" V I 
10 i 

I , _._---------- -
) "I 11 f- r- r-..... 

12 

I 
J ( / / ~ 

13 ~ ~/ / . . 

14 i ~ ( 
15 ~- ~ ~ 
16 L ______ /' I ~ ~ ~ 
17 ! // ~ ~ "'-I j : I 

18 
, 

/ / " '\ I I 

19 
r-

-- (-.( -··_-t \ \ 
I 

, 
L __ .... 

20 I ) I 

AREA: Upper Limit: +~f ~stand_ardlea. RT: Upper Limit: +0.33 minutes of internal standard RT. 
Lower Limit: -40% 0 ~~ a~ . Lower Limit: -0.33 minutes of internal standard RT. 

All values outside of the QC limits must be low by an .... under the "#" column. 

FORM VII- AASV-2 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivoialile Organics in Air 

FILTER/ADSORBENT CARTRIDGE 
CERTIFICATION DATA SHEET 

Lab Name: ____________________ __ Contract No.: 
~--~~--------LabCOde:, _________________ ___ 

Case NO.:--i-_.f-....::....o:::----..,;~---
Lab File I :-+ ____ .....::....~~~_ 

SAS NOT~.,.._---_-~~_ 

Lab Sample ID:, _________ ___ 
SDG No.: ___________ _ 

Date Extracted: _____________ _ 

Instrument ID: '-..._----------Filter Batch No.:, __________ _ 
Injection Volume:, ________ _ 

CASRN 

! 92-87-5 . Benzidi i 
r I 56-55-3 Be J 
------~=-~~==~p=~~==~~--~~--~--~--------------

~---,----=.::..-...::::.......:::+=~::g~=---tL--re=~---===j;t---+-------j 
I 

r-----~~~~~~~~~~----~-----------r-------------~ 
! , 

! r- ' -----.-
! 

, 

~ ______ ~5~lO~3~-~74~-~2~=m~rrm=_~h~r=da~n=e~------------_,r_------------~ 
i 59-50-7 4-Chloro-3-meth)1phenol 
1 -. _ h --- --- - i-" 

__ .. _ __ .1~-:-_47-8 .0=Chloroaniline __ _ _, __ _ ---'----------

FORM VIII - AASV-] 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Semivolatile Organics in Air 

FILTER/ADSORBENT CARTRIDGE 
CERTIFICATION DATA SHEET 

Lab Name: ---------------------- Contract No.: 
-;-~~-----

Lab Code: --------------------Lab Sample 10:. _________________ _ 
SOO No.:. ___________ _ 

Da~e Extracted: __________________ _ 

Instrument ID: -------------------Filter Batch No.: ____________ _ 

Injection Volume: _________ (uL) 

CASRN 

2921-88-2 

333-41-5 ! Diazino 
53-70-3 
62-73-7 

115-32-2 
60-57-1 

Case No.:_+---::-__ ....::....:--___ __ 

Lab File IDr·_ -f--"';:O"'::----...:::.-.:::.----

SAS NO.:.-4::---f-___ ~<:::__~"""::_ 

I 
-i 
! 

i 
i---:::cr.::::.--l'-~=-"---'--=--_'___+--'-Jr_---------;----------- -- -- i 

533-41-5 
I _______ ..J.-

FORM VIII - AASV-2 



ENVIRONMENTAL PROTECTION AGENCY 
CONTRAcr LABORATORY PROGRAM 

Semivolatile OrsaDics in Air 

FILTERJADSORBENr CARTRIDGE 
CERTIFICA nON DATA SHEET 

Lab Name: ___________ _ Contract No.: 
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'Exhibit C Semivolatile Organics Analysis .o~ Ambient Air 

EXHIBIT C 

SEMIVOLATILES IN AMBIENT AIR 
TARGET COMPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIMITS 

I. PARs, PESTICIDES, AND OTHER SEHIVOLATILES 

Target Compound 

Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldicarb 
Aldrin 
Aniline 
Anthracene 
Bendiocarb 
Benzidine 
Benzo(a) anthracene 
Benzo(a)Pyrene 
Benzo(b)fluoranthene 
Benzo (e) pyr.ene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
alpha-BHC 
garnma-BHC (Lindane) 
p-Biphenylamine 
Bis(n-butyl)phthalate 
Butylbenzylphthalate 
Cap tan 
alpha-Chlordane 
gamma-Chlordane 
4-Chloro-3-methylphenol 
4-Chloroaniline 
Bis(2-chloroet xy)methane 
Bis(2-chloroe y ther 
Chlorothalo 1 
Chlorpyrif 
Chrysene 
Dacthal 
4,4' -DOD 
4,4'-DDE 
4,4' -DDT 

January, 1992 

CAS RN 

o 
10 
10 
10 
10 
10 
40 
40 
SO 
10 
10 
SO 
40 
40 
SO 
20 
10 
10 
50 
SO 
10 
50 
40 
40 
40 

ng/rn3 

37 
37 
37 

146 
146 
73 
37 
83 

73 
37 
37 
37 
37 
37 
37 
37 
146 
146 
183 
37 
37 

183 
146 
146 
183 
73 

183 
37 
183 
183 
37 

183 
146 
146 
146 
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TABLE 3 

SEMIVOLATILES IN AMBIENT AIR 
TARGET COMPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIMIT 
(continued) 

I. PAHs, PESTICIDES, AND OTHER SEHIVOLATILES (c 

Target Compound 

Diazinon 
Dibenzo(a,h)anthracene 
Dichlorvos (DDVP) 
Dicofol 
Dieldrin 
Diethyl Phthalate 
2,4-Dimethyl phenol 
Dimethylphthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Endrin ketone 
Bis(2-ethylhexyl)phthal 
Fluoranthene 
Fluorene 
Folpet 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorocyclop 
Hexachloroetha e 
Indeno(1,2,3-
Isophorone 
Methoxychl 
2-Methyln ph 
2-Methyl eno 
4-Methylpli 
Mirex 
Naphthalene 
2-Naphthylamine 

January. 1992 

CAS RN 

20 
10 
10 
10 
10 
10 
50 
10 
10 
10 
50 
40 
40 
10 
10 
10 
10 
10 
40 
10 
50 
50 
40 
10 
50 

183 
37 

183 
183 
146 
73 
73 
37 

183 
73 
37 
37 
37 
37 
37 

183 
37 
37 
37 

183 
146 
146 
37 
37 
37 
37 
37 
146 
37 

183 
183 
146 
37 
183 
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SEMIVOLATlLES IN AMBIENT AIR 
TARGET COMPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIMITS 
(continued) 

I. PARs, PESTICIDES, AND OTHER SEHIVOLATlLES (conti 

Target Compound 

2-Nitroaniline 
3-Nitroaniline 
Nitrobenzene 
4-Nitrodiphenyl 
2-Nitrophenol 
4-Nitrophenol 
Bis(n-octyl)phthalate 
Oxychlordane 
Parathion 
Pentachlorobenzene 
Pentachlorophenol 
cis/trans-Permethrin 
Phenanthrene 
Phenol 
o-Pheny1pheno1 
Propoxur 
Pyrene 
Resmethrin 
Ronnel 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 

January, 1992 

CAS RN 

73 
73 
37 

183 
73 

183 
37 

183 
46 

183 
183 
183 
37 

183 
183 
183 
37 

183 
183 
183 
183 
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SEMIVOLATlLES IN AMBIENT AIR 
TAllGET COHPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIHITS 
(continued) 

II. PCBs (Congeners) 

Target Compound 

Monochlorobiphenyls 
Dichlorobiphenyls 
Trichlorobiphenyls 
Tetrachlorobiphenyls 
Pentachlorobiphenyls 
Hexachlorobiphenyls 
Heptachlorobiphenyls 
Octachlorobiphenyls 
Nonachlorobiphenyls 
Decachlorobiphenyl 

January, 1992 

CAS RN ng/m3 
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EXHIBIT D 

ANALYTICAL METHOD FOR THE 
DETERMINATION OF SEHIVOLATILE ORGANICS 
COLLECTED ON PUF/XAD-2 AND ANALYZED B 

GAS CHROMATOGRAPHY AND MASS SPECTROMETRY 

TABLE OF CONTENTS 

SECTION 1 INTRODUCTION. 
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SECTION 3 

3.5 

3.6 

SECTION 4 SAMPLE 
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4.3 

SECTION 5 

January. 

SAMPLING 

CARTRIDGE 

1 

1 
3 
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5 

8 

8 
8 
8 

9 

9 
9 

10 

10 

13 
14 

15 

15 
15 
16 
16 
19 

21 

21 
21 
21 
22 
22 
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Exhibit D Semivolatile Organics Analysis of Ambient Air 

1 INTRODUCTION 

EXHIBIT D 

ANALYTICAL METHOD FOR THE 
DETERMINATION OF SEMIVOLATlLE ORGAN 
COLLECTED ON PUF/XAD-2 AND ANALYZE 

GAS CHROMATOGRAPHY AND MASS SPECTROMET 

1.1 SCOPE AND APPLICATION 

1.1.1 Polynuclear aromatic hydrocarbons 
polychlorinated biphenyls (PCBs), and ot er 
have received increased attention in re en 
because some of these compounds are h· hly rcin ge 
particular, benzo[a)pyrene (B[a)P), 4,4 DD, , 
been identified as being highly carcinogeni . 

1.1.2 The analytical method that follows is desig 

(SVOCs) 
studies 

c lor mutagenfc. In 
T, ,and PCBs have all 

containing the compounds listed the Target Compoun 

1.1. 3 

EPA Method 680, Determination 
Soil/Sediment by Gas Ch 

1.1.4 Three surroga e c 
2 cartridge brought to 
(post-sampling) ar s 
prior to extract· n. 
control sample CS), 

each 

store, 

January, 1992 

f EPA Test 
s of Municipal 

, Test Methods for 

PUF /XAD­
nal surrogate compounds 

eceived from the field just 

ion 

the MS 

to control data acquisition and to 
essential. 
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Exhibit D Semivolatile Organics Analysis of Ambient Air 

1.1.6 Applicability of the Method to PCBs 

1.1.6.1 This method is applicable to samples 
single congeners. PCBs are identified and meas 
(i.e., by level of chlorination) by GC/MS usin 

1.1.6.2 The existence of 209 possible PCB 
of the Chemical Abstracts Service Registry 
potential method analyte impractical. 

1.1.6.3 A concentration is measured fo 
total PCB concentration for each samp 
isomer group concentrations. Nine s 
calibration standards and one inter al 
to calibrate MS response to PCBs. eca 
measured as isomer groups, the non-s ific 
chlorination is used to describe method 

1.1.7 Detection Limits 

Detection limits vary 
matrix, sample preparation 
type of data acquisition, an in 'vidua 
analyses of calibration soluti s 
of approximately six months, the 
assist the analyst: 

1.1.7.1 

contains 
each. 

1.1.7.2 ",. 

group, 
o tained by summing 

ners are used as 

sample 
~~.lIe GC/MS system, 

B sed on numerous 
nt over a period 

comments are provided to 

be 

ng 

PCBs will depend on the 

e toxicity 0 c rcinogenicity of each reagent used in this 

January. 1992 

been pr ci ely defined; however, each chemical compound 
p tential health hazard. From this viewpoint, 
als must be reduced to the lowest possible 

The laboratory is responsible for 
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Exhibit D Semivolatile Organics Analysis of Ambient Air 

maintaining a current awareness file of Occupationa 
Administration (OSHA) regulations regarding the sa­
chemicals specified in this method. A reference il 
safety data sheets (MSDSs) should also be made a ai 
personnel involved in the chemical analysis. A dit 

fety and Health 
ndling of the 

of material 
ble to all 

to 
laboratory safety are available and have been 
analyst. 

1.1.8.2 

prior to 
chemical 

1.1.8.3 Treat all analytes as carcin should be 
weighed in a glove box. Spent samples a 
wastes and should be disposed according to 
check counter tops and equipment with "black li 
as an indicator of semivolat' contamination. 

1.1.8.4 Precautions must b 
extreme fire hazard and the 

because of its 
s may form 

producing an 
evaporate to 
personnel on 
safety practices 

1.2 SUMMARY OF METHOD 

1. 2.1 
2/PUF) 
spiked \.i th a min' mu 
adsorbent cartri ge 
foil prior to 

1.2.2 
the filter 
retained. 

nitrogen 

January, 1992 

e allowed to 
's duty to instruct all its 

of this solvent. Standard 

ambient air is drawn through 
analytes of interest are 

are placed in an 
with blank filter and 
for analysis. 

ers and PUF/XAD-2 adsorbent cartridge are 
t xtraction with diethyl ether/hexane solvent 

is concentrated using a Kuderna-Danish (K­
co centrated to 1.0 mL by micro-Snyder column or 

Prior to analysis by GC/MS, internal 
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standards are added to the concentrate. (If applicabl , 
extract is screened for levels of semivolatiles utili in 
flame ionization detector (FlO) 

1.2.4 For final identification and quantificatio . 1 
injected onto a GC with" 'apillary column and t 
separate the compounds, ',"" _ch are then detected 
(MS) in the full scan data acquisition mode. 

NOTE: This method is based upon full scan 
concentrations are based upon the use of 1-
volumes are used, the concentrations must 

1.2.5 Target compounds are identified 
standards under the same analytical co 
comparing .resultant mass spectra and GC 
response factor is established for each targ comp 
and continuing calibrations by comparing the MS spon 
ion produced by the compound to the MS response for e 
produced by an internal standard ch identified tar 
sample is quantified by compari g the for the 
and the internal standard, whil ta 
factor from the most recent calio 
volume, and any sample dilutions. 

e concentrated 
a GC with a 

(ECD).) 

ary ion 
c pound in a 

ta get compound 
elative response 

final sample 

1.2.6 

Non-target 
non-target c 

nearest internal st 

comparing the resultant mass 
spectra contained in the 

(NIST) Mass Spectral 
comparing the MS response 

es nse produced by the 

1. 3 INTERFERENCES 

1. 3.1 

f 1 is assumed. 

vary 

s, glassware should be meticulously 
after use, rinse glassware with the last 
detergent in hot water and rinse with tap 

water. Drain dry and heat" in a muffle furnace 
olumetric glassware should not be heated in a 
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muffle furnace). After cooling, store glassware inverte 
aluminum foil. Before using, rinse each piece with an 

with 

solvent. 

NOTE: Some thermallv stable materials such as PCBs 
by this treatment. Solvent rinses with acetone an 
hexane may be substituted for the muffle furnace. 

1.3.3 For 

1.4 DEFINITIONS 

NOTE: Definitions used in this oc 
standard operating procedures (SOP 
Methods D1356, 01605-60, E260, and 
are defined within this document 
of terms can be found in Exhibit 

1.4.1 CAL: 
levels of calibratio 
CAL 1 is the lowest 
CAL 3, which is th 
be used for conti 

1.4.2 

curve. 

1.4.3 

PCBs 

Table O/SV-l in which 5 
2, CAL 3. CAL 4, and CAL 5. 

is he highest concentration. 
ignated as the solution to 

A 

A compound added to a sample extract in 
rate concentration measurements of other 

The internal standard must be a 

1.4.5 The concentrate from the extraction 

January. 111) Page D-
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of a clean, certified filter/adsorbent cartridge solut'on 
as a sample. The filter/adsorbent cartridge is carri d 

is treated 
rough the same 

are spiked onto analytical procedure as a field sample. 
the cartridge bed prior to extraction. The purpos 
monitor for possible laboratory contamination. 

e 1MB is to 

1.4.6 Mass spectral interference: 
analyte quantification ion 
"noise" at the same mass. 

1.4.7 Method detection limit (MDL): A 
indicating the minimum concentration 
and measured in a sample matrix with 
analyte concentration is greater than z 
preC1S10n of the replicate measurement 
40CFR 136 APP.B) 

1.4.8 PAH: Polynuclear aromatic hydrocarbon. 

1.4.9 PCB: Polychlorinated bip'~ __ ~~ 

1.4.10 Performance evaluation 
concentrations of method analyte 
determine the accuracy and precisi 
performed by a competent analyst. 
concentrations are unknown to the ana 
Agency. 

1.4.11 PUF: 
XAD-2. 

1. 4 .12 
analyte 
chemical from a 

1. 4 .15 

Januarv. 1~1':I2 

bent and as a support for 

determined for each 
n to elution of a specific 
window is determined by five 
over a 24-hour period as plus 

ard deviation of the absolute retention time 
is ±O.06 RRT units of the 

ell -ent Profile (SICP): A plot of ion abundances of 
lie d by the mass spectrometer. SlCP is used 
xt-acted ion current profile. 

A solution used to prepare calibration 
will be at a concentration which is 
be injected into the GC. 

A compound not expected to be found in the 
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sample that is added to each sample prior to field 
extraction, and is measured with the same 
sample components. The purpose of a surrogate compo 
method performance with each sample. 

1.4.16 VTSR: Validated Time of Sample Receipt i 
logged-in on the Chain-of-Custody Log-In Sheet 

1.4.17 Working standard solution: A 
calibration standard. Normally, this 
GC without additional dilution. 

1.4.18 XAD-2: A resin used as 

January_ 

is 

tile compounds. 
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2 SAMPLE STORAGE AND HOLDING TIMES 

2.1 SAMPLE IDENTIFICATION 

2.1.1 In the field, the samples are packed in dry ic to e 
glass sample container containing the filter and ds rbe idge are 
properly chilled, and shipped to the designated 

2.1.2 The samples are logged in the laborato y 
data tracking system according to ~ample loc ti 
cartridge number identification, and total 
to standard temperature and pressure (STP). 
logged-in on the Chain of Custody Log-In he t 
validated time of sample receipt (VTSR) 

2.1.3 If the time between sample receip and 
24 hours, then the samples must be kept ref' 
of samples to fluorescent light. All samples 
five (5) days of VTSR. 

2 .2 SAMPLE/SAMPLE EXTRACT STORAGE 

2.3 

2.2.1 

2.2.2 -Sample extracts 
(±2°C) until 30 days 
Agency. 

2.2.3 Samples 
demonstrated to 

2.2.4 Samples, s 

2.3.1 

ontainers, 
m the time of 

be disposed of or 
applicable regulations. 

atmosphere 

stored separately. 

days of the VTSR. 

2.3.2 25 days following the start of the 
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3 CARTRIDGE PREPARATION AND CERTIFICATION 

3.1 SUMMARY OF METHOD 

This section discusses pertinent information re ardk 
and cleaning of the filter, adsorbents, and filter ad rben 
assembly. The separate batches of filters and ad 
with the appropriate solvent. At least one PUFf 
assembly and one filter from each batch, or 10 
whichever is greater, must be extra~ted and c 
considered for field use. Prior to field 
spiked with surrogate compounds. 

3.2 APPARATUS AND MATERIALS 

3.2.1 Acid-washed Pallflex filter: 4 
Works, Inc., Cat. No. GMW QMA-4, 145 Sout Miam~ 

OH, 45002, 800-543-7412, or Supelco Inc., Ca 
Bellefonte, PA, 16823-0048, or equivalent. 

3.2.2 
6.5 crn 

two separate 
Works. 

3.2.3 XAD-2 
Bellefonte, PA, 

3.2.4 Aluminum 
'l.vi th hexane. 

and 

rinsing 

3.2.5 Soxhlet 
and adsorbent 

GMW Model PS-I filter 
1000-mL flask, and condenser. 

3.2.6 
screw 

3.2.7 

3.2.8 

3.2.9 

3.2.10 

January. 1992 

with conical reservoir and 
septa, and a vial holder. 

stainless steel. 

pparatus: SOO-mL evaporation flask (Kontes 
lO-mL graduated concentrator tubes (Kontes 
with ground-glass stoppers, and 3-ball 
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3.3 

macro-Snyder Column (Kontes K-57000l0500, 
or equivalent). 

3.2.11 Adsorption columns for column chromatograph 
stands. 

3.2.12 White cotton gloves: 

3.2.13 Glove box: 
reagents, with explosion-proof hood for 
reagents, etc. 

3.2.14 Vacuum oven: Vacuum drying oven 
vacuum at 240 torr (flushed with nitrog 

3.2.15 Concentrator tubes and a 
variable flow rate. 

3.2.16 Laboratory refrigerator. 

3.2.17 chips: Solvent 

3.2.18 

3.2.19 Vortex 

3.2.20 
extraction 

REAGENTS 

3.3.1 Hexane: 

K-56900l-219, 

f maintaining a 

with 

carbide, or 

3.3.2 Diethyl grade, glass distilled. 

3.3.3 

3.3.4 

3.3. 

), granular (purified by washing 
heating at 400°C for 4 hours in a 

3.4 ADSORBENT, AND CARTRIDGE 

3.4.1 Glass 

3.4.1.1 are baked at 600°C for five hours 
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before use. To ensure acceptable filters, they are 
methylene chloride in a Soxhlet apparatus, similar 0 

the XAD-2 resin. The extract may be analyzed for th 

racted with 
he cleaning of 

purpose of 
determining cleanliness prior to certification. 

3.4.1.2 The extracted filters are set aside 
prior to combined extraction (certification) 
glass cartridge assembly. 

3.4.2 XAD-2 ~dsorbent Preparation 

3.4.2.1 For initial cleanup of 
(approximately 50-60 grams) is placed 
extracted with methylene chloride fo 
cycles per hour. 

3.4.2.2 At the end 
methylene chloride is discarded and rep 
XAD-2 resin is once again extracted for 16 
cycles per hour. 

3.4.2.3 The XAD-2 resin is 
in a vacuum oven connected 0 

dried at room temperature for 
solvent odor is detected). 

NOTE: 

fluidizing 
column. 

The 
4 

placed 
and 

resin is extracted with 

the resin is dried with 
om the nitrogen cylinder 
native method of drying, 
(10 cm x 60 cm). allowing 
is wrapped with heat 

extraction procedure from each 
of determining initial 

a polyether-type polyurethane foam 

a sembly is composed of two inserts, as 
D SV-2. The bottom PUF is 6.S-cm by 2.S-cm . 

while . S-cm by S.O-cm. The PUF inserts are cut from 
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c, 

sheet stock and should fit with slight compression ~he glass 
cartridge, supported by the wire screen. The two UF plugs (i.e .. 
I-inch and 2-inch deep) are also commercially av il Ie as pre-cut 
separate pieces. '. 

3.4.3.3 For initial cleanup, the PUF plugs 
apparatus and extracted with acetone for 16 
cycles per hour. When cartridges are reus 
to 10 percent v/v) can be used as the ele 

NOTE: remove unknown 
consists of 

3.4.3.4 The extracted PUF is placed a va 
water aspirator and a source of clean dry itro 
or air is purged through the oven to dry the 
for approximately 2 to 4 hours. At the end of 

or air. 
temperature 
period, 

there should be no solvent o~~ __ = 

3.4.3.5 The 

3.4.4 

3.'4.4.1 

after 

January. 1992 

dure from each 

(mesh size 200/200) is 
s sampling cartridge to 

ra ed in Figures D/SV-l and 
ried UF (2.S-cm thick by 6.S-em 

the glass sampling 

mesh Soxhlet-extracted, ~acuum 
into the sampling cartridge (using clean 

PUF. A second Soxhlet-extracted, 
x S.O-cm) is placed on top of the 
nickel or stainless steel screen is 

ontalnlng the PUF/XAD-2 adsorbent is 
luminum foil. placed in a labeled 

ai d tvith Teflon® tape or liner. 

baked in an oven overnight at soooe 
no residuals remain, 

PagE' D-lL 



Exhibit 0 Semivolatile Organics Analysis of Ambient Air 

3.5 PROCEDURE FOR CERTIFICATION OF PUF/XAD-2 CARTRIDGE ASS~IES 

3.5.1 Assemble the Soxhlet apparatus. Charge the So~le apparatus with 
500 mL of the extraction solvent (10 percent v/v die y ether/hexane) and 
reflux for 2 hours. Let the apparatus cool, disass mbl it, and discard 
the used extraction solvent. Transfer the filter nd PUFf -2 glass 
cartridge to the Soxhlet apparatus (the use of a ·on t ·mble is 
optional). 

NOTE: The filter and adsorbent assembly are 
reach detection limits and to minimize cost. 

3.5.2 Add 500 mL of diethyl ether/hexane 
apparatus. Reflux the sample for 18 hou 
per hour. Allow to cool. then disassem 

to the Soxhlet 
least 3 cycles 

3.5.3 Assemble a K-O concentrator by at ching 
to a 500-mL evaporative flask. Other concen 

tube 

may be used in place of the K-O, if equivalency . 
the target analyte compounds listed in 

3.5.4 Transfer the extract by 
containing about 10 cm.of anhy ou.~~~~~ 
the extract in the K-O concentra r. 

throug a drying column 
te, and collect 

lenmey r flask and 
column with 20 to 30 mL of 10% die mplete the 
quantit?tive transfer. 

3.5.5' Add one or two clean 
to the 

K-O apparatus on a 
partially immersed . 
of the flask is ba 
the apparatus 
concentration in one 
of the column wil 
condensed solvent. 
approximately 5 
it to drain 

3.5.7 

attach a three-ball Snyder 
Snyder column by adding 

to of the column. Place the 

of liquid reaches 

balls 
with 

from the water bath and allow 
Remove the Snyder column and 

i to the concentrator tube with 5 mL 
nded for this operation. 

oncentration techniques are permitted to 
micro-Snyder column and nitrogen 

sections 4.4.2.4 and 4.4.2.5, 

to the conditions in 
used for certification. The 
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Exhibit D Semivolatile Organics Analysis of Ambient Air 

analytes in the standard should have concentrations 
the analyte CRQLs per injection (similar to CAL 1). 

3.5.8 The level of each target analyte for 
filter and adsorbent assembly analyzed must 
analyte's CRQL, and the total level of target co 
10 J,J.g. 

3.5.9 

3.6 DEPLOYMENT OF CARTRIDGES FOR FIELD SAHPL 

3.6.1 Prior to field deployment, a min'm 
(i.e., chemically inert compounds not xpec 
environmental sample) are added to the c ter 
cartridge, using a microsyringe. The surro 
each cartridge assembly. 

3.6.2 The recoveries of 
unusual matrix effects and gros 
recovery is evaluated for accep 
concentration falls within the a 

3.6.3 The following surrogate 

GC/MS. Refer 
mixture. 

* 
* 
* 
* 

lightly above 

of 
to the 

must added to 

monitor for 
erro Surrogate 

er the measured 

100 
100 
100 
100 
100 
100 
100 
100 

each adsorbent 

in 

as pre-sampling surrogates. The other 

January, 1992 

e added to the cartridges just prior to 
ns are based upon a l-J,J.L injection of the 
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4 SAMPLE PREPARATION FOR GC/HS ANALYSIS 

4.1 SUMMARY OF METHOD 

The filters and adsorbent cartridges are spiked it ost-sampling 
surrogate compounds and extracted with a Soxhlet a pa atus 
appropriate solvent. The extract is concentrated by na-D 
evaporator, followed by optional GCjECD or GCjF 
GCjMS analysis, as illustrated in Figure DjSV- . 

4.2 APPARATUS AND MATERIALS 

4.2.1 ,Soxhlet extractors: Capable 
and adsorbent cartridges (2.3 in. x 
condenser. 

4.2.2 Pyrex glass tube furnace system: 
180°C under purified nitrogen gas purge 
of raising temperature gradually, best source. 

4.2.3 Glass vials: 40-mL. 

4.2.4 Erlenmeyer flask: 

4.2.5 Spatulas and spoons: 

4.2.6 (Kontes 

, and or 

4.2.7 Adsorption 1 cm x 10 cm with 
stands. 

4.2.8 ~~ite 

4.2.9 
screw 

4.2.10 

4.2. 

January, 1992 

filters. 

toxic standards and 
fumes from solvents, 

dr ing oven system capable of maintaining a 
h nitrogen) overnight. 

a nitrogen evaporation apparatus: With a 
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4.2.13 Laboratory refrigerator. 

4.2.14 Boiling chips: Solvent-extracted 
equivalent. 

4.2.15 Water bath: Heated, with concentric 
temperature control. 

4.2.16 Vortex evaporator (optional). 

4.2.17 Teflon® sleeves for the ground-glas 
extraction apparatus. 

NOTE: Reuse of glassware should be 
cross-contamination. All glassware is 
that is reused, must be scrupulously clea d as 
use. Rinse glassware with the last solvent 
purity acetone and hexane. Wash with hot water 
Rinse with copious amounts of 
water. Drain dry and heat in a 
Volumetric glassware must not b 
should be rinsed with high-puri a.~~ne 

is dry and cool, rinse it with he.ane 
with solvent-rinsed aluminum foil 1 

4.3 REAGENTS 

4.3.1 . Methylene 

4.3.2 Sodium sulfate. 
~"ith methylene chlo de 
shallow tray). 

4.3.3 

hours. 
rather, it 
the glassware 
or capped 

(purified by washing 
aaoe for 4 hours in a 

4.3.4 Hexane: glass-distilled. 

4.3.5 

4.4 
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NOTE: The filter and adsorbent are analyzed togethe to 
reach Contract Required Quantitation Limits (CRQLs) avoid 
questionable interpretation of the data, and to mi im' e cost. 

4.4.1.2 Prior to extraction, the following five add' ional surrogate 
compounds are spiked onto each cartridge d e field. 

Surrogate Compound 

Anthracene-diD 
Benzo (a) pyrene - d 12 
2,4,6-Tribromophenol 
2-Fluorophenol 
Phenol-ds 

For blank and sample cartridges not sent 
surrogate compounds are spiked along 'th 
surrogates (nitrobenzene-ds , 2-fluorobip 1, a 
just prior to extraction. The surrogate Sp1 'ng 
illustrated in Figure D/SV-S at the end of this 

NOTE: The recovery of the s 
unusual matrix effects, gros 
the analytical method, etc. rr 
acceptance by determining wheth r 
within the acceptance limits. 

4;4.1.3 Add 500 mL 
Soxhlet apparatus. 
least 3 cycles per 
apparatus. 

4.4.2 Extract 

4.4.2.1 

is 

to monitor for 
s, problems with 

ev: luated for 
tration falls 

to the 
of at 

10% 

c. 

lete the quantitative transfer. 

4. 

January, 1992 

n boiling chips and attach a three-ball 
e apo ative flask. Pre-wet the Snyder column by 

extraction solvent to the top of the column. 
us on a hot water bath (50°C) so that the 
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concentrator tube is partially immersed in the hot 
entire lower rounded surface of the flask is bath d 
Adjust the vertical position of the apparatus a 
temperature as required to complete the concen 
the proper rate of distillation, the balls of 
chatter but the chambers will not flood with co 

from the water bath and allow it to drain 
minutes. Remove the Snyder column and ri se the flask 
joint into the concentrator tube with 5 L f hexane. 
is recommended for this operation. Th 
further concentration to 1.0 mL by 
nitrogen blowdown techniques. 

4.4.3 Micro-Snyder Column Technique 

4.4.3.1 Add another one or two clean bOI ·ng 
concentrator tube and attach a two-ball micr 

4.4.3.2 Pre-wet the Snyder 
the top of the column. 

vapor. 

to 

4.4.3.3 Place the K-D (50°) so that the 

4.4.3.5 

4.4.3.6 

January, 1992 

0.5 mL. 
to drain for 

rinse its flask and its lower 
0.2 mL of hexane. 

o 1.0 mL with hexane. 

act to a Teflon-sealed screw-cap amber vial. 
4°C (±2°C). The extract is now ready for 

followed by GC/MS analysis. 

que (from ASTM Method D3086) 

the gas source to the blowdown apparatus must 
er, or Teflon tubing. 
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4.4.4.1 Place the concentrator tube 
attachment in a warm water bath (30° 
solvent volume to just below 1 mL by blowing a ge Ie stream clean, 
dry nitrogen (filtered through a column of activ te carbon) above the 
extract. 

4.4.4.2 The internal wall of the concentrat 
down several times with hexane during the 

4.4.4.3 During evaporation, 
the water level of the bath. 
become dry. 

4.4.4.4 Bring the final volume brou 
Transfer the extract to a 
the vial and store at 4°C 
optional GC/FID or GC/ECD 

4. 5 DILUTIONS 

4.5.1 When 

4.5.2 

using the area 
of sample 
secondary ion 

w 

in 

range 

excee 
inte 

4.5.5 
approximate 

January, 1992 

section 

ould keep the response of the largest 
upp r half of the initial calibration 

ration of any target compound in any sample 
range, that sample must be diluted, the 
readjusted, and the sample extract 

to determine the 
largest analyte peak 
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within the initial calibration range. 

4.5.6 Do DQ! submit data for more than ., the original 
sample extract and ~ dilution, or, if screening 
procedure was employed, from the most concentrated di ution 
one further dilution. 

January, 1992 Page D-20 



Exhibit D Semivolatile Organics Analvsis of Ambient Air 

5 GCjFID OR GCjECD OPTIONAL SCREENING METHODOLOGY 

5.1 SUMMARY OF METHOD 

As an option, the sample extract may be screene prI to GCjMS 
analysis to approximate the range of concentration of targe 
dilution prior to quantitation with the GC/MS. S 
utilizing a gas chromatograph coupled to specif· 
pesticides and other chlorinated compounds, el 
(ECD) is used, and for the other semivolatile , 
detector (FID) is employed. 

5.2 APPARATUS 

5.3 

5.2.1 Gas chromatograph: The gas chro ato raph 
adequately regulate temperature in ord 
temperature program and have a flow cont 
column flow rate throughout temperature prog 
must be suitable for splitless injection and ha 
including syringes, analytical columns, and 

5.2.2 GC column: 
thickness (DB-5, J&W Scientific, 

5.2.3 

analysis. The instrume 
to a trapping system 
instrument room. 

5.2.4 

5.2.5 Data syst m: 
GCjECD. 

~m filter 

P-10 

at 

ine applications is helium. Laboratories may 
ca rier gas, but must clearly identify its use 

Laboratories that 
use. Use of 
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a hydrogen leak detector is highly recommended when hyd og 
the carrier gas. All GC carrier gas lines must be con tr 
stainless steel or copper tubing. Non-polytetrafluor et 
thread sealants or flow controllers with rubber comB nen 

is used as 
ted from 

(PTFE) 
not to be 

used. 

5.4 STANDARD PREPARATION 

5.4.1 The CAL 3 working standard solutions 
to section 6.5.11 may be used for 

5.4.2 If the level of chlorinated solvent (f 
the standards prepared for GC/MS analysis in 
methods, :;tock standard solutions made p re 
such as hexane may be prepared, then ac urat 
solvent to contain CAL 3 levels outlined Tab 

5.5 INSTRUMENT OPERATING CONDITIONS 

Suggested GC operating condit· 

GC Column: 

Carrier Gas: 
Flow Rate: 
Colu.mn Program: 
Initial Time: 
Ramp Rate: 
Final Temperature: 

5.6 PROCEDURE 

5.6.1 Before 

1 methyl 
.D. 

screening 
the GC is 

obtained. 

5.6.2 which may be the m.id level (CAL 3) 
calibration range. 

5.6.3 

when 

5.6.4 
GC/MS 

5 . 6 . 5 If peaks 

January, 1992 

·ate extract from Section 4 including the blanks. 
an ECD detector is used, the internal 
chloride should not be in the extract 

the extract, it may be analyzed by 

5, calculate the approximate concentrations and 
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the necessary dilutions, if any, to reduce the major pe 
and full scale deflection when performing GC/MS 

5.6.6 Make any necessary dilutions and proceed 
(Section 6). 

5.6.7 It is recommended that extracts be dilute 
scale. Overlapping peaks are not always eviden 
Computer reproduction of chromatograms, manipu 

to between half 

are on scale over a lOO-fold range, are accep, aD e if linearity 
demonstrated. Peak height measurements are mmended 
integration when overlapping peaks cause e 

January, Page D-23 



Exhibit D Semivolatile Organics Analysis of Ambient Air 

6 GC/MS ANALYSIS 

6.1 SUMMARY OF METHOD 

This method outlines a GC/MS procedure 
semivolatiles following sample preparation 
screening (Section 5). 

6.2 INTERFERENCES 

6.2.1 Method interferences 

interferences under the conditions of 
method blanks (LMB). 

6.2.2 Glassware must be scrupulously cleaned. 
soon as possible after use by rinsing with the 
This should be followed by deter~ ___ _ 
with tap water and reagent wate . 
rinsed with acetone and spectro ap 
rinsing, glassware should be seal d 
prevent any accumulation of dust 0 ot 

environment to 
Glassware should 

be stored inverted or capped with al 

NOTE: The 
placing in 

6.2.3 The 
minimize interferen e 
in all-glass syste s 

6.2.4 Matrix i 

6.2.5 
fully assessoA--~~~ 
resolution 
interfere. 
free of 

6.2.6 
ozone, NOz , a 
These problems s 
manual. Where POSS1 e, 
in the laboratory shoul 

Januarv. 1992 

to remove trace organics. 

d solvents helps to 
solvents bv distillation 

contaminants that are 

may be encountered has not been 
described allow for unique 
method, oth~r compounds may 

stem m t be routinely demonstrated to be 
such as contaminated solvents, glassware, or 

o method interferences. A laboratory 
ch batch of reagents used to determine if 

during sample transport and analysis, heat, 
) light may cause sample degradation. 

a ressed as part of the user-prepared SOP 
. candescent or UV-shielded fluorescent lighting 
e used during analysis. 
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6.3 APPARATUS AND MATERIALS I) 
6.3.1 Gas chromatograph: An analytical system compl e~'th a 
tew.perature-programmable gas chromatograph suitable r plitless 
injection equipped with a flow controller that main ains constant column 
flow rate throughout temperature program operation, d al ,required 
accessories, including syringes, analytical colum s, All GC 
carrier gas lines must be constructed from stai 
tubing. Non-polytetrafluoroethylene (PTFE) th 
controllers with rubber component£ should not 

6.3.2 Mass spectrometer: Capable of scann'ng 
second or less, utilizing 70 volts (nomina) 
electron impact (EI) ionization mode ro ucing 
meets all the instrument performance cr' er'a when 
decafluorotriphenylphosphine (DFTPP) i ~nJe ed t 
ensure sufficient precision of mass spect I da 
allow acquisition of at least five scans whi a 
from the GC. The GC/MS system must be in a room 
demonstrated to be free of all potential contaminan 

510 amu every 1 
gy in the 
spectrum which 

of 
To 

elutes 

with the analysis. The instrume be vented outs~ 
interfere 

facility or 
nts into the to a trapping system which prev of 

instrument room. 

NOTE: DFTPP criteria must be met b fo 
Any samples analyzed when OFTPP crit 
reanalysis at no cost to the Agency. 

6.3.3 

mass spectrometer 
ined materials are 
nizing with 

system must be interfaced to the mass 
'nuous acquisition and storage on 

ectra obtained throughout the 
aphic ogr The computer must have software 

MS dat file for ions of a specific mass and 
es ersus time or scan number. This type of 

10 Current Profile (SICP). Software must be 
afi g the abundance in any SICP bet,Jeen 
r l·mits. Also, for the non-target compounds, 
ha allows comparing sample spectra against 

ecent release of the NIST/EPA/MSDC mass 
sha be us d as the reference library. The data system 

flag ng all data files that have been edited manually 
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6.3.5 Magnetic tape storage device: The magnetic 
must be capable of recording data and suitable for 
storage. 

6.3.6 Chromatographic Column: A 30 m x 0.25 mm I 
bonded-phase silicone-coated fused silica capilla y 
DB-5, Alltech Associates SE-54, or equivalent) m 
thickness of 1.0 ~m is recommended because of 
thickness of 0.25 ~m may also be used. A meg 
may also be used as long as all QC criteria 

6.4 REAGENTS 

6.4.1 Hydrogen and helium: 
percent). 

6.4.2 Combustion air: Ultra high purity. 

6.4.3 Zero air: May be obtained from a 
air scrubbed with Drierite or silo a gel 

(99.9999 

activated charcoal, or by catalJ ic cle zero air 

6.5 STANDARDS 

must pass through a liquid argo CO~for 

6.5.1 The Contractor must all sta d ds to be used with this 
contract. These standards ly fter they have been certified 
according to the procedu by the manufacturer. The 
Contractor must be abl tan ards are certified. 

6.5.3 

Prepare 

January, 1992 

solution 

etained by the Contractor 
andard solution shall 

rnal standards. Neat 
percent must be used. 

stock 

concentration. 

decafluorotriphenylphosphine (DFTPP), such 
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that a 2-~L injection will contain 50 ng of DFTPP. 
also be included in the calibration standards 

6.5.4 Surrogate Compounds Spiking Solution 

Prepare separate solutions to contain 
each surrogate compound. From these solutio s, 
solution to obtain the following amounts wh n 
cartridges. Fill a l-mL syringe with the 
and randomly inject a 200-~L portion into 
in the cartridge as illustrated in Figu 

Surrogate Compound 

Anthracene-dIO 

Benzo (a) pyrene - d12 
2,4,6-Tribromophenol 
2-Fluorophenol 
Phenol-ds 

* Nitrobenzene-ds 
* 2-Fluorobiphenyl 
* p-Terphenyl-d14 

* These surrogate compounds 
out to the field prior to 

6.5.5 Internal Standards 

6.5.6 

should 

that are sent 
surrogates) . 

in 

compounds used for the laboratory control 
spiking mixtures containing the acid-

NOTE: Each 

January. 1992 

he base-neutral LCS compounds at a 
o ~g/mL. Spike a clean cartridge with the 
of each LCS compound. 

and base-neutral) may be spiked 
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separately onto the cartridge or may be mixed into;6~solution just 
prior to injection into the cartridge. ~ ~ 

6.5.7 PARs Stock Standard Solutions / -

6.5.7.1 Place 0.1 gram of native 
disk and weigh on a balance. 

6.5.7.2 Quantitatively transfer each to 
Rinse the weighing disk with several sma 
chloride. Ensure all material has bee tr 
with methylene chloride. The concent 
solution of PAHs in the flask is 10 

6.5.7.3 Transfer the stock standa d 
screw-cap bottles. Store at 4 c C (±2 
standard ~olutions should be checked 
degradation 
standards. 

6.5.7.4 Secondary 

Teflon-sealed 
from light. Stock 
signs of 
preparing working 

standard solutions. 
secondary standard solutions. 

the stock 
from the 

6.5.8 

6.5.8.1 

6.5.9 

6.5.9.1 Prepare st 
concentration calio 

January, 1992 

Weigh approximately 
ure pesticide analyte, 

these two pesticides. 
d as that prepared for 

pound in hexane and dilute 
osulfans) volumetric flask. 

m /mL, except the Endosulfans, 
arger volumes of stock solution 

Teflon-sealed 
from light. Stock 

chec ed frequently for signs of 
ially just prior to preparing working 

s may be prepared by diluting the stock 
g standards are then prepared from the 

solution of each of the nine PCB 
ion congeners at a concentration of 1 ~g/~L in 
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hexane. Place each solution in a clean glass vial 
screw cap. Fill to the top so no headspace is evi 
if solutions are not to be used right away. Solu 
indefinitely if solvent evaporation is prevented 

6.5.9.2 The 
used as 
at each 
standard for all other isomers at that lev 
decachlorobiphenyl (GI 10 ) which is used fo 
groups. The basis for selection of thes 
been reported and referenced in Section 7 
4. 

6.5.9.3 Take aliquots of the stock sol 
concentration calibration congener and 
proportions that will provide a prima 
the composition ratios illustrated in Ta e DIS -1. 
solution in a clean glass vial with a Teflon ined 
at 4°G. Mark the meniscus on the vial wall to 
during storage; solutions 
evaporation is prevented. 

6.5.9.4 Five calibration solu 

highest concentratio 
that allow injecti ns 
column overloadi 

6.5.10 Stock 

6.5.10.1 

a Teflon-lined 
Store at 4°C 

PCB 

of 

crew cap and store 
olution volume 

the 

analyte on 

flask. 

stock standard solution 

6.5.10.4 

January, 1992 

standard solutions into Teflon-sealed 
4°C (±2°C) and protect from light. Stock 

e checked frequently for signs of 
, especially just prior to preparing 

ndards may be prepared by diluting the stock 
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standard solutions. Working standards 
secondary standard solutions. 

6.5.11 Working Calibration Standards 

Prepare calibration standards in 
concentration levels as outlined in Table D/ 
standard shall contain the appropriate tar 
standards, and surrogate compounds as out 
Great care must be taken to maintain the 
solutions. Store all' standard solution 
amber bottles with Teflon liners. Fre 
every twelve months at a m~n~mum. Th 
(see Table DjSV-l. CAL 3) should be 
(±2°C). 

6.5.12 Storage of Standard Solutions 

6.5.12.1 Store the stock and secondary standar 
(±2°C) in Teflon-lined screw- a amber bottles. 
standard solutions at 4°C (+ °C) ~n 

bottles. 

6.5.12.2 Protect all 
and standards must be 

6.5.12.3 
months. or sooner. i 
indicates a proble . 

6.6 INSTRUMENT OPERATIN 

at 4°C 
working 
amber 

• sample extracts, 

6.6.1 Gas chroma 
chromatographic 
to optimize condi 

he recommended gas 

NOTE: A 
shown in 

January, 1992 

lined also in Table DjSV-2. 

, splitless. 
itial Temperature: SO°C 

4. ± 0.1 min. 

50 minutes 

been found to work with the concentrations 
a different volume is used. the laboratory 
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must make appropriate adjustments to the calibratio 
Smaller volumes may be used only with automated 

6.6.2 Mass spectrometer: The following are the re 
spectrometer conditions for full range data 

Transfer Line Temperature: 2S0-300°C 
According 
Specifications 
70 volts (no 

Source Temperature: 

Electron Energy: 
Ionization Mode: 
Mass Range: 
Scan Time: 

6.7 ANALYTICAL SEQUENCE 

The GC/MS analytical 
follows: 

6.7.1 Instrument 

6.7.2 Initial or 

6.7.3 Laboratory 

E1 
3S 
At 

acquisition 
to exceed 1 

shall be as 

6.7.4 Laboratory Control 

6.7.5 

6.7.6 

6.7.7 

6 . 8 INSTRUMENT 

6.8.1 Summary 

6.8. 

January, 1992 

(if availab le) 

given GC/MS meet tuning and 
riteria prior to initiating any on­

ated in Figure D/SV-4. This is 
nalysis of decafluorotriphenylphosphine 

p rformance check solution of DFTPP must be 
o ce per 12-hour time period of operation. 
atory takes corrective action which may change 
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or affect the mass spectral criteria (e.g., ion so rce cleaning or 
repair, column replacement, etc.), the instrument pe ormance check 
must be verified irrespective of the l2-hour lab ra 

6.8.2.2 

6.8.3 Procedure 

6.8.3.1 Inject 
conditions must 

All instrument 

that a different temperature program 

6.8.3.2 The DFTPP may 
calibration standard. 

6.8.4 Technical Acceptance 

6.8.4.1 Prior to the analys~ 
standards, the laboratory must 
the mass spectral ion abundance 
per~ormance check solution 

, or calibration 
/MS system meets 

the instrument 

6:8.4.2 The GC/MS 
at the frequency d 
tuned to meet th 
calibrant. The 
are verified b 
solution. 

6.8.4.3 

January. 1992 

ST be normalized to m/z 198, the nominal 
ion abundances of m/z 442 may be up to 110 

e are based on adherence to the acquisition 
in Table DjSV-5 and were developed for the 

list associated with this document. The 
erformance characteristics of instruments 

Page 0- 32 



Exhibit D Semivolatile Organics Analysis of Ambient Air 

currently utilized in routine support of Program act 
specifications, in conjunction with relative respo 
for target analytes are designed to control and 
performance associated with the requirements of 
they are performance-based criteria for these s eC1 
requirements, they may not be optimal for addi io 

6.8.5 Corrective Action 

6.8.5.1 If the DFTPP acceptance 
retuned. It may be necessary to 
or take other actions to achieve 

6.8.5.2 The DFTPP acceptance criter' 
standards, field samples, or requir 
standards, field samples, or requi 
criteria have not been met will requ1 
cost to the Agency. 

6.8.6 Documentation 

Reporting requirements 
Performance Check data 
Instrument Performance 

6.9 INITIA~ CALIBRATION 

6.9.1' Summary 

These 
criteria 

6.9.1.1 Prior to 
after tuning crit 
each GCjMS syste 
concentrations 
of GCjMS 

and 
met. 

ed at a minimum of five 
itivity and the linearity 

s and the surrogates. 

6.9.1.2 

6.9.2 

January. 19~2 

3 

be initially calibrated upon award of the 
ratory takes corrective action which may 

tia calibration criteria (e.g., ion source 
n eplacement, etc.), or if the continuing 

ri eria (see section 6.10.5) have not been 
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6.9.3 Procedure 

6.9. 

6.9.3.1 Set up the GC/MS system under the condi 
section 6.6. 

6.9.3.2 All working standard solutions must 
ambient temperature (approximately 1 hour) 

6.9.3.3 Tune the GC/MS system to meet 
criteria in section 6.8.4 for OFTPP. 

6.9.3.4 Prepare five calibration sta 
compounds, internal standards, and s 
concentrations outlined in Table 0/ 
in section 6.5. 

in 

6.9.3.5 Calibrate the GC/MS by injecting .0 ~~ If 
a compound saturates when the CAL 5 standard' in] 
GC/MS system is calibrated to achieve a detectio sens~ 'vity of no 
less than the CRQL for each und, the laborator u document it 
in the SOG Narrative, and a tach 'on report and 
chromatogram (see Exhibit B) aboratory must 
calculate the results based 0 alibration for 
the specific compound that satu ate . ion quantitation is 
only allowed when with the primary 
quantitation ion. is used, calculate a 

component is 
performance. 
extract data 

6.9.4.1 

from the most intense 
the reasons 

antitation ion to the confirmation 
the CAL 3 standard should document 
Table O/SV-7. 

c culations, the area response is that of the 
on unless otherwise stated. 

Table O/SV-8 outlines 
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January, 

characteristic ions for the surrogate compounds and . 
standards. Table D/SV-9 outlines primary 
ions for the target compounds. Calculate 
compound and surrogate to the appropriate 
following equation: 

where: Ax = area of the primary 
to be measured; 

Ais area of the primary 
standard; 

C1S concentration or 
Cx concentration or 

measured. 

NOTE: C1S and Cx must be in 

6.9.4.2 Percent 
from the 
compounds and 

and 

where: 

the 

standard; and 
to be 

the RRFs 

Eq. D/SV-2 

Eq. D/SV-3 

initial response factors 

response factors (per 

level. 

Calculate the RRTs for each 
using 

Eq. D/SV-4 

where: of the target compound; and 
of the internal standard. 
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1"--
6.9.4.4 Mean of the Relative Retention Times (RRT;. alculate the 
mean of the relative retention times (RRT) for ea h alyte target 
compound and surrogate over the initial calibrat on range using the 
following equation: 

RRT = t RRT;. ~ -q. D/SV-5 
'-I n ~ ~ 

where: 

RRT~ 

mean relative retention 
or surrogat~ for each 
and 
relative retention 
surrogate for each 

6.9.4.5 Mean Area Response (Y) fa 
area response (Y) mean for primary 
standard compound over the initial 
following equation: 

where: Y 
Y~ 

6.9.4.6 Percent Area 
each calibration le~ 
following equatio . 

where: 

n 

compound or 
standard. 

Calculate the 

Eq. D/SV-6 

for the 

Calculate the %ARC at 
ernal standards using the 

Eq. D/SV-7 

standard at a 

internal standard in the 

For Internal Standard: 
retention times (RT) for each internal 
alibration range using the following 

f.. RT. 
T=L...,,--~ 

i-1 n 
Eq. D/SV-8 

where: time; and 
for the internal standard for each 
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6.9.4.8 Internal Standard Retention Time Shift (RTS 
RTS between the RT of each internal standard at ea 
level and the RT for that internal standard over 
calibration range using the following equation: 

where: RTi 

RTS = RT j - RTx 

mean of the retention time 
in the initial calibration· 

RTx retention time of the 
concentration level. 

6.9.5 Technical Acceptance Criteria 

6.9.5.1 All initial 
concentration levels and 
GC/MS system meeting the 

6.9.5.2 The performance 
must show: 

Baseline 

Baseline 

Calculate the 

Eq. D/SV-9 

of PCB congener ClIO-PCB 

6.9.5.3 

6.9.5.5 

January. 1992 

current 
between 
abun 

amine an extracted ion 
1 the retention time window 
If te; confirm that the 

tenti time of endrin aldehyde 
of abundance of m/z 67 produced 

minimum 

less 
target 

%RSO 

or e ch of the target compounds and surrogates at 
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6.10 

each calibration level· must be within time 
units of the mean relative retention time for the co 

6.9.5.6 The internal standard %ARC at each cal' 
within ±40 percent of the mean area response ( ) 
calibration range for each internal standard. 

6.9.5.7 The retention time shift 
at each 'alibration level must be 
mean retention time (RT) over the 
internal standard. 

be 

6.9.5.8 The compounds minimum RRF 
and maximum %RSD criteria fa:' the i it' 1 calib at' on, with allowance 
made for up to four target a1.d sur gate omp nd. However, the RRFs 
for those four compounds must be grea r th O. 10, and the %RSD of 
those four compounds must be less than 0 0 40.0 percent for 
the initial calibration to be acceptable. 

6.9.6 Corrective Action 

6.9.6.1 If the technical a ep~Q~~~J 

are not met, inspect the syst 
clean the ion source, change t 
actions to achieve the acceptanc 

6.9.6.2 

time period for a 
samples or requi 
h 'we not been m 
Agency. 

6.9.7 

6.10. 

. . ial calibration 
to 

MUST be 

PO add' lonal cost co the 

times 

f samples and required blanks and after 
en met, the initial calibration of each GC/MS 

ti ly, checked by analyzing a continuing calibration 
standard (CA ) to ens re that the instrument continues to meet the 
instrument sensi 'vit~ and linearity requirements of the method, as 
illustrated in Figu D/SV-4. The continuing calibration standarrl 
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(CAL 3) shall contain the appropriate 
and internal standards. 

surrogates, 

6.10.2 Frequency 

The GC/MS system shall be calibrated with 
standard (CAL 3) at the beginning of every 1 -ho r e 
the injection of DFTPP, to check for the va id' y of th 
calibration. 

6.10.3 Procedure 

6.10.3.1 Set up the GC/MS system und 
section 6.6 and as specified by the an 
system to meet the technical accept nc 
DFTPP. 

6.10.3.2 All working standard solutions ust 
ambient temperature (approximately 1 hour) 

warm to 

6.10.3.3 Start the 
injecting 1.0 ~L of the 
appropriate target analytes, s "............,.'" 
standards using the procedure li bration section. 

6.10.4 Calculations 

6.10.4.1 
response 
equation 

6.10.4.2 
between 
initial 
analyte 

6.10.5.1 
compounds 

January, 1992 

Calculate a relative 
the 

alcuI e the percent difference 
(RRF) from the most recent 

c libration RRF for each 
the following equation: 

x 100 Eq. D/SV-IO 

e between relative response factors; 
response factor from the most recent 

ibration; and 
sponse factor from the continuing 
standard. 

standard must be analyzed for the 
frequency described in section 
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6.10.2 on a GC/MS system meeting the DFTPP instrum~t erformance 
check and the initial calibration technical accel'a~ criteria. 

6.10.5.2 The RRF for each target analyte and 
required minimum relative response factor val 
or equal to the compound's minimum acceptabl 
factor. 

6.10.5.3 For an acceptable continuing c 
measured RRF for each target/surrogate 
and the mean value calculated during i 
within ±2S.0 percent. If the criteri 
target or surrogate compound, remedi I 
recalibration may be necessary. 

6.10.6 Corrective Action 

6.10.6.1 If the continuing calibration tec ical 
are not met, recalibrate the GC/MS instrument a 
6.9. It may be necessary to ean the 
or take other corrective ac ions 

criteria 

6.10.6.2 criteria MUST be 
e ana ed in a 12-hour 
Any samples or required 

criteria have not been met 
to the Agency. 

6.10.6.3 
following, must 

January, 1992 

not limited to the 

to manufacturers 

(approximately 0.33 m) of the 

of all initial calibration 

lesser resolution: 

calibration; and 

tial calibration curve. 
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6.10.7 Documentation 

Reporting requirements are listed in Exhibit 
calibration data results are reported on Form V 
Calibration Data Form. Internal standard 
shall be tabulated on Form VlI-AASV. 

6.11 BLANK ANALYSIS 

6 . 11 . 1 Summary 

6.11.1.1 To monitor for possible 
laboratory method blank (1MB) and 
SDG and analyzed at least once in a 
steps in the analytical procedure 
reagents, standards, surrogate com 
glassware, and solvents that would 

6 . 11 . 1. 2 An 1MB 
which is carried 
sample. The 1MB 
compounds and internal sta 
field samples must be extra te 

6.11.1.3 ne 
contamination during the hand1in 
sample. The cartridge used as a 
the actual sampling 
with the other cart 
handling 

6.11.1.4 
sample is 
with associa 

6.11. 2 

contamination, 
e tracted with each 

ti al sequence. All 
the 1MB using all 

Al1 
1MB. 

added to each 
analyzed 

along with each batch of ~20 
entire extraction, 

lysis oce ures. The laboratory method blank 

January. 1992 

he ca11 -ation standard(s) before any samples 
er n unusually concentrated sample is 

l~ is shall be performed immediately after the 

once per sample delivery group. A 
with each batch of ~20 samples and 
analytical procedure. 
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6.11.2.3 The laboratory may also analyze a laborat ry reagent blank 
which is the same as an LMB except that no cartri 
no surrogate compounds or internal standards are 
demonstrates that reagents do not contain impur an 
ion current above the level of background nois 
compound quantitation ions. 

6.11.3 Procedure 

6.11.3.1 Spike the blank cartridges wit 
compounds using the same spiking techni ue 
Figure D/SV-S). For the field blank, he 
surrogates are spiked onto the cartr' ge 
along with the cartridges to be use fo 
the LMB, all eight surrogate compo 
just prior to extraction. 

6.11.3.2 Extract the blanks Section 4. 

6.11.3.3 Add the internal 
concentration as the field 

6.11.3.4 Analyze 
procedures as the 

6.11.4 Calculations 

The equations 

6.11.5 Technical 

6.11.5.1 

performance 
technical 

6.11.5.2 

January, 1992 

s at the same 

frequency described in 
DFTPP instrwnent 
continuing calibration 

for each of the surrogates in the blank 
dows listed in section 6.13.5.3. 

se change (%ARC) for each of the 
be within ±40 percent compared 

the most recent CAL 3 analysis. 

for each of the internal standards must 
ween the blank and the most recent CAL 3 

contain any target analyte at a 
CRQL and must not contain additional 
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6.12 

compounds with elution characteristics and mass spe 
would interfere with identification and measuremen 0 

analyte at its CRQL. The total level of analytes in 
filter/cartridge must not exceed 10 ~g. If the B 
along with a batch of samples is 
the entire batch of samples must 

6.11.6 Corrective Action 

6.11.6.1 If a Contractor's 
acceptance criteria, the Contractor mus 
system to be out of control. It is th 
ensure that method interferences caus d 

chromatograms be eliminated. 
source of the contamination must be 1 yesti 
corrective measures MUST be taken and do 
analysis proceeds. 

6.11.6.2 All samples proces 
control (i.e., contaminated 

with a method blan 
~~~~d with a 

features that 
method 
blank 

out of 

6.11.7 Documentation ~ 
.Reporting requirements are l'ste 'n xhibit B. Blank results are 

reported on Form I-AASV and aSSOCI te s mples are entered in Form 11-
AASV, except the surrogate ich are reported on 
Form IX-AASV. lnte al retention time shall be 

11-

6.12.1 Summary 

6.12.2 

d and reported once per l2-hour analytical 
with the samples in the SDG. 

Fh D-2 cartridge spiked with the LCS spiking 
ording to section 6.5.6, to contain each LeS 
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:~::~:~: a:p:k:o:::n:::t:::t::d:: ::th the 'zrro a: ~mpound' at the 
same concentration as the field samples. ~~o 

"" 6.12.3.3 Extract the LeS extract fOllOWingrrOC ure~~n 
Section 4. " ~, 

6.12.3.4 Add the internal standards to 
concentration as the field samfle 

6.12.3.5 Analyze the LeS extract 
procedures as the 

6.12.4 Calculations 

6.12.4.1 Calculate individual compound 
the following equation: 

6.12.4.2 
LeS 

LCS %Recovery 

6.12.5 Technical 

6.12.5.1 The 
tuning. initial 0 

6.12.5.3 
within the 

"~ '-'-

CS extract at the ~~ 

using 

Eq. D/SV-ll 

Iso apply to the 

meeting t.he 
technical 

in section 6.12.2. 

surrogates in the LCS 
ted in section 6.13.5.3. 

of the LCS compounds must be 
Table D/SV-ll. 

the most recent 
e internal standards must be less 

6.12.6.1 
standards 

Jam-wry. 1992 

between the LCS and the most recent 
e ch of the internal standards must be within 

n' al acceptance criteria for the internal 
check calculations and instrument performance. 
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It may be necessary to recalibrate the instrument 0 

corrective action procedures to meet the technical ac 
criteria. 

6.12.6.2 The laboratory may not submit data fr m a 
LCS technical acceptance criteria are met. L 
laboratory sources or any LCS analyzed not m 
acceptance criteria will require analysis 0 

at no additional cost to the Agency. 

6.12.6.3 LCS acceptance 
samples, performance evaluation (PE) s 
analyzed. Any samples or required bl 
technical acceptance criteria have 
of additional LCS cartridges at no 

require analysis 
st to the Agency. 

6.12.7 Documentation 

Reporting requirements are listed in Ex . it 
Control Sample analysis data are reported on Fa 
standard area and RT shall b bulated on Form VI 
surrogate recoveries X-AASV. 

6.13 SAMPLE ANALYSIS 

6.13.1 Summary 

The sample 
quantitated by 

6.13.2 Frequency 

6.13.2.1 

January, 1992 

by GC/MS and 

, the instrument must meet the 
calibration 

the 12-hour time period with a 
calibration, samples may be 
the instrument performance 

system under the conditions outlined in 

. tr cts must be allowed to \o1arm to ambient 
y 1 hour) before analysis. All sample 

d under the same instrumental conditions as 
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the calibration standards. 

6.13.3.3 Add the internal standard spiking solu io 
extract to contain 40 ngj~L. For sample diluti ns, 
amount of the internal standard spiking solut' n 
concentration of the internal standards at 4 
extract. 

6.13.3.4 Inject 1.0 ~L of sample 
data acquisition. 

6.13.3.5 When all semivolatile targe 
CG, terminate the MS data acquisitio 
system storage device. Use appropr'at 
display full range mass spectra an SIC 

6.13.4 Calculations 

6.13.4.1 Calculate 
equation: 

Concentration ( 

where: Ax 

eluted from the 
files on the data 

the following 

Eq. DjSV-12 

The 

The target 
associated internal 

in micrograms (~g), 

extract; 
continuing calibration or 

extract. 
If the sample was diluted, the 

sample extract is obtained by 

sampled is knO\VD to the laboratory, the 

= .~ ... IsVeDf x 1000 ng 
A,sV"V;RRF ug 

Eq. DjSV-13 
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where: Vo volume of air sampled (m3 ), STP. 

6.13.4.3 The equation in section 6.13.6.1 is als 
calculating the concentrations of the non-target co Total 
area counts (or peak heights) from the total io ch 
be used for both the non-target compound to be me ure 
internal standard (Ais )' Associate the neare i te 
of interferences with the non-target compou t 
relative response factor (RRF) of one (1) . 
from this quantitation shall be qualified as 
(estimated, due to lack of a compound-sp ci c response factor) an 
"N" (presumptive evidence of presence), in icating the quantitative 
and qualitative uncertainties associa d ith thi n -target 
component. An estimated concentrati ould be ca ulated for all 
tentatively identified compounds as 
unknowns. This estimated concentr tion 
tentatively identified compounds as 1 
unknowns. 

6.13.4.4 Surrogate Percent Recovery (%R): e surrogate 
percent recovery using the f wing 

6.13.4.5 

Quantity 
Quantity 

area response cha 
the most recent 

where: 

January, 1992 

Eq. DjSV-14 

and 

Calculate the percent 
lank analysis· compared to 

t e internal standard 

Eq. DjSV-lS 

standard in the 

standard in the most 

not exceed ±40 percent. 

Retention Time Shift (RTS): Calculate the 
between the samplejblank analysis and the 
for each of the internal standards using 
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RTS = RT - RT s x 

retention time of the IS in 
retention time of the IS in 
analysis. 

6.13.5 Technical Acceptance Criteria 

6.13.5.1 All target compound concentrat·on 
limit of the initial calibration range nd 
the compound peaks in the solvent fro ) 

6.13.5.2 Internal standard respons 
samples must be evaluated during 0 

acquisition. If the retention time 

Eq. D/SV-16 

in all 

by more than 20 seconds from the latest tinu 
standard or CAL 3 if samples are analyzed in 
as the initial calibration, the chromatographic 
inspected for malfunctions, corrections made The 

for SICP of the internal standa ·tored 
each field and QC sample. e 
instructions for FORM VII-AAS , 
the SICP area for any internal ta 
of ±40 percent, the mass spectro tr·c sy 
malfunction and corrections made a 
subsequent sample or 
properly, then corr 

6.13.5.3 
specified 

in detail in the 
a Summary. If 

ges by more than a factor 
em must be inspected for 

If the analysis of ~ 

system is functionin: 

be within the limits 

Recovery Limits 

25-150% 
25-150% 
25-150% 
25-150% 
25-150% 
25-150% 
10-150% 
25-150% 

but the spectrum meets 
ri , report the concentration with a "J." For 
3 ng and concentration of 1 ng is calculated, 
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6.13.6 Corrective Action 

6.13.6.1 If the sample technical acceptance 
surrogates and internal standards are not met, 
surrogate and internal standard solutions, and 
It may be necessary to recalibrate the instr 
corrective action procedures to meet the 
standard technical acceptance criteria. 

6.13.6.2 If the Contract~r needs to anal 
dilution to have all the target compoun 
calibration range and to have all comp nd ions no 
detector (excluding the peaks in the olv 
will contact the Region for instruct·ons. 

the 
SMO 

6.13.6.3 MUST be met 

6.13.6.4 Sample reruns per 
interferences beyond the sc e 
case-by-case basis for paymen 

a 

6.13.6.5 

January, 1992 

areas outside the limits 
ade, then the laboratory must 
ystem is functioning 

t analysis of a standard or 
corrections are made, the 

em was malfunctioning is 

for all internal 

the 

ly ·s of the sample does not solve the problem. 
tside the contract limits for both 
Iep data and sample data from both 
en the initial analysis and the reanalysis 

sing the sample suffixes specified in 
e SDG Narrative all inspection and 
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6.13.7 Documentation 

Reporting requirements are listed in Exhibit 
results are reported on Form I-AASV, Analysis D?ta 
recoveries are reported on Form IX-AASV, and t nta 
compounds (TICs) are reported on Form I-AASV- IC. 
area and RT shall be tabulated on Form VII- SV 

6.14 PERFORMANCE EVALUATION (PE) SAMPLES 

6.14.1 Summary 

ssist the Agency 
y will not be 

6.14.1.1 Performance evaluation (PE) 
in monitoring laboratory performanc . 
informed as to which compounds are co PE samples or the 
concentrations. 

6.14.1.2 The PE sample containing kno conce 
analyzed by the laboratory to demonstrate 
acceptable identifications and measurements 
analyze environmental samples containing the 
Analyte and their concentr tions known 

is 

dures used to 
s ilar analytes. 
alyst. 

6.14.2 Frequency 

.The Laboratory 
the PE sample once 

6.14.3 Procedure 

6.14.3.1 The 

instructions 
samples. 

6.14.3.2 
described 

6.14.4 

. 6.1 

January. 1992 

pIes on PUF/XAD-2 
y come with special 

ocedure required for the PE 

necessary for calculations . 

ust be analyzed on a GC/MS system m~eting the 
tl c libration, and continuing calibration 

ptan e c iteria at the required frequency. 
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,~ ...... 

6.14.5.2 The PE sample must be extracted and conqentfated according 
to Section 4. / ~ 

6.14.5.3 The PE sample must be prepared and a aly~ with a method 
blank that met the blank technical acceptance cr·teri~ ...... 

6.14.5.4 The percent recovery for each he surroga ~~ be 
within the acceptance windows listed in . n 6.13.5.3. ~ 

............. ...... 

6.14.5.5 The area response change betw en 
......... ' 

sample and the'''RlPst 
recent continuing calibration check s nd rd anal for each of the 
internal standards must be within ±4 

6.14.5.6 The retention time shift e 
recent CAL 3 analysis for each of the 

and the most 
must be 

within ±20.0 seconds. 

6.14.5.7 In addition to complying with tb technical 
acceptance criteria, the laboratory will be re onsi 
identifying and quantifying e compounds include in 
The Agency will notify the laborat unacceptable 

e for correctly 
e PE sample. 

performance. 

6.14.6 Corrective Action 

6.14.6.1 
internal 

6.14.6.2 
criteria 

for the 

meet the following 

Exhibit C; 

percent RSD: and 

to 30 percent for 

technical acceptance criteria MUST be met 
orted if the PE sample is provided with the 

must demonstrate acceptable performance for 
a a quantification. If the Contractor fails 

e PE sample tec nical acceptance criteria or achieves a 

January. i 992 

pe cent, the Agency may take. but is not limited 
: reduction of the number of samples. 

ipment, a site visit, a full data audit. and/or 
analyze a remedial PE sample. and/or a 
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contract sanction, such as a Cure Notice. 

II 6.14.7 Documentation 
/ I 

6.15 

/ 

Reporting requirements are listed in Exhibit 
evaluation (PE) sample results are reported ~ 
recoveries are reported on Form IX-AASV. ~ 

QUALITATIVE ANALYSIS 

6.15.1 Target Compounds 

6.15.1.1 The compounds listed 
Exhibit C, shall be identified 
interpretation of mass spectra by 
spectrum to the mass spectrum of 
Two criteria must be satisfied to 

Elution of the sample compound 
retention time as the standard 

Correspondence 
mass spectra. 

6.15.1.2 PCBs are identifie an 
(available from Hewlett-Packar 
in Table D/SV-7 
intensity ratio 
each homolog is 
range in this ra 
considered acce 

6.15.1. 3 
calibration 
PCB homolog 
The primary 
the prim~~~~~ 
used 
repo 

calibration 

January, 1992 

Performance 
SV. Surrogate 

~ 
I 

(TCL) , 

relative 

compound 

by the 

to 
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:"'-... 
NOTE: For PCB analyses with automated data interp,'etrtion, a linear 
fit algorithm will produce erroneous concentrati ~ta. 

6.15.1.4 Examine results obtained on the spec·al ~ qualitative 
report (for individual components identified s CBs) d the 
quantitation report (for pesticide analytes) an P isom groups. 
Individual spectra should be examined and c mp red to rop· te 
spectra acquired during calibration. Repo alculated v es ~o 
significant figures. ~/ 

6.15.1.5 For establishing corresponde ce f the GC relative retention 
time, the same compound RRT must be w thO ±O.06 units of the RRT 
of the standard compound. For refe the s an~rd must be run on 
the same shift as the sample. If 
prohibits accurate assignment of 
extracted ion current profile for prim 
assigned by using the total ion chromat 

6.15.1.6 For comparison of standard and 
mass spectra obtained on th 
standard spectra may be us a 
Contractor's GC/MS meets t 
criteria. These standard sp 
used to obtain reference rela ·ve 

6.15.1.7 The guidelines 
mass spectra are as follows: 

d'mass spectra, 
a re ired. These 
purpo es, only if the 

nical acceptance 
om the analysis 

by comparison of 

ss spectra at a relative 
st be present in the 

within 

thE: 
must 

er ent in the sample spectrum but not 

January, 1992 

spectrum must be considered and 
b. the analyst making the comparison. The 

ss should FAVOR FALSE POSITIVE. All 
identification criteria must be reported 

be verified by all of the above criteria, 
judgement of the mass spectral 

specialist, the identification is correct. then 
the Con shall report that identification and proceed 
with quant1 ication. 
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6.15.2 Non-target Compounds 

6.15.2.1 All non-target compounds with a respons 
percent of the nearest internal standard shall Qe t ntative1y 
identified via a forward search of the NIST Ma s S ectral Library. 
Only after visual comparison of sample spectr with 
library searches will the mass spectral inte pr 
assign a tentative identification.' Compute g 
must not use normalization routines if tho 
misrepresent the library or unknown 
other. 

6.15.2.2 The following are guideline identification: 

January, 1992 

Relative intensities of mao r 
(ions greater than 25 per nt 
be present in the sample sp 

eference spectrum 
abundant ion) should 

The relative intensities of should agree within 
±20 percent. (Example: For an ion w undance of 50 
percent in the stan rd spectra, the cor on 
abundance should b betwe and 70 percen 

Molecular ions 
present in the 

should be 

ound contamination or 
library reduction programs 

of the mass 
be 
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~, 

/ ? 
( 

6.16 QUANTITATIVE ANALYSIS 

6.16.1 Target Compound Quantitation 

6.16.1.1 Target components identified llantLfi~d by the 
us~ foi'~e target internal standard method. The internal stan ar 

compounds are outlined in Table D/SV-3 or s a1 
retention time to that of a given ana1yte. e 
characteristic ions of analytes listed i Ta le 

be the~near-zs t the 
SIep area " 

" 
D/SV - 9 are use'E1 for ... 

.......... , .... ~ ..... / quantitation. 

6.16.1.2 The relative response facto daily continuing 
calibration standard analysis (or R t e sample is 
analyzed in the same l2-hour seque 1 calibration) is 
used to calculate the concentrati in Secondary ion 
quantitation is allowed ONLY when tn e ar am e interferences with 
the primary ion. If secondary ion quan 'tatio is performed, document 
the reasons in the SDG Narrative. The area f a condary ion cannot 
be substituted for of elative 
response factor is 

6.16.1.3 

6.16.1.4 
sy'stem for all 
are quantified ac ord' 

6.16.1. 5 

6.16.1.6 

6.16.2.1 
tentatively 

January, 1992 

each single 
ished as ±O.01 RRT 

by the data processing 
compounds. Target compounds 

section 6.13.4.1. 

t out peak number. m/e. 
a and amount. 

If the 

the chromatographic system 
corrections made as required. 

s must be monitored and evaluated for 
CP area for any internal standard 

ercent, the mass spectrometric system must be 
and corrections made as appropriate. w"hen 
.lysis of duplicate samples analyzed while 

concentration for non-target components 
shall be quantified by the standard method. 
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January, 

The nearest internal standard free of interferences~all be used. 

6.16.2.2 The formula for calculating concentrat~s;is the same as in 
section 6.13.4.1. Total area counts (or peak heigh 's) from the total 
ion chromatograms are to be used for both the ~mp und 
and the standard. A relative response facto~/(RRF) 0 

be assumed. The value from this quantitatio s a be 
estimated (i.e., flagged "J"). This estim ed concen 
calculated for all tentatively 
identified as unknowns. 

6.16.2.3 
tentatively identified compounds as 
unknowns. This estimated concentra 
highest tentatively identified com 
as unknowns. 

rted for ten 
s those identified 
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. " 
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Target Compound 

Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldicarb 
Aldrin 
Aniline 
Anthracene 
Bendiocarb· 
Benzidine 
Benz (a) anthracene 
Benzo(a)Pyrene 
Benzo(b)fluoranthene 
Benzo(e)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
alpha-BHC 
gamma-BHC (Linda~e) 
p-Biphenylamine 

TABLE D/SV-la 

CONCENTRATION OF CALIBRATION SOLUTIO~ 
" . 

Solutiont CAL 1 

B 
B 
B 
A 
B 
B 
B 
A 
B 
B 
B 
B 
B 
B 
B 
A 
B 
B 
B 50 

Bis(n-butyl)phthalate 50 
Butylbenzylphthalate 50 
Captan 50 
alpha-Chlordane SO 
gamma-Chlordane 50 
4-Chloro-3-methylphenol 50 
4-Chloroaniline 50 
Bis(2-chloroethoxy)m ha e SO 
Bis(2-chloroethyl)e SO 
Chlorothalonil 50 
Chlorpyrifos 50 
Chrysene 50 
Dacthal (DCPA) 50 
4,4' -ODD SO 
4,4' -DDE 50 
4.4' -DDT 50 

CAL 5 

00 :j; 10 
100 20 
100 Ot 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 

0 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 

t used as separate calibration mixtures 

t t CAL 3 is 
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TABLE D/SV-la (continued) 

CONCENTRATION OF 

Target Compound Solutiont CAL 1 

Diazinon A 10 
Dibenz(a,h)anthracene B 10 
Dich1orvos (DDVP) A 10 
Dicofo1 A 10 
Dieldrin B 10 
Diethyl Phthalate B 10 
2,4-Dimethyl phenol A 10 
Dimethylphthalate B 10 
4.6-Dinitro-2-methylpheno1 A 10 
2,4-Dinitrophenol A 10 
2,4-Dinitrotoluene A 10 
Endosulfan I B 10 
Endosulfan II B 
Endrin B 
Endrin Aldehyde B 
Endrin ketone B 
Bis(2-ethylhexyl)phthalate B 
Fluoranthene B 
Fluorene B 
Folpet 
Heptachlor· 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorocyclopentadie e 
Hexachloroethane 
Indeno(1,2,3-c,d)pyr e 
Isophorone 
Methoxychlor 
2-Methylnaphthalene 
2-Methyl phenol 
4-Methyl phenol 
Mirex. 
Naphthalene 
2-Naphthyla 
2-Nitroani 

50 
5 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

on column 
CAL~AL 5 

100 ~ 
100 2(0) 
100 2 I 

100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 

00 200 
o 200 

00 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 
100 200 

t used as separate calibration mixtures 

tt CAL 3 is used 
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TABLE D/SV-la (continued) /~ 

CONCENTRATION OF CALIBRATION SOLUTIO~ / 

Tar~et Compound 

3 -Nitroaniline 
Nitrobenzene 
4-Nitrodiphenyl 
2-Nitrophenol 
4-Nitrophenol 
Bis(n-octyl)phthalate 
Oxychlordane 
Parathion 
Pentachlorobenzene 
Pentachlorophenol 
cis/trans-Permethrin 
Phenanthrene 
Phenol 
o-Phenylphenol 
Propoxur 
Pyrene 
Resmethrin 
Ronnel 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

PCB Calibration 

t 

Cl i 
Clz 
Cl3 
C1 4 

Cls 
C16 
C1 7 
Cls 
C19 

ClIO 

or 

tt CAL 

ttt These 

January, 1992 

I ' 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

00 
1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

00 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

200 
~OO 
_ 2~ 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

used as separate calibration mixtures 

calibration. 

quantitate PCBs using the special software. 
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TABLE D/SV-lb 

APPROXIMATE CONCENTRATION OF INTERNAL STANDARDS AND 
IN CALIBRATION SOLUTIONS 

Compound Name 

Internal Standards 

l,4-Dichlorobenzene-d4 

Naphthalene -de 
Acenaph thene -d10 
Phenanthrene -d10 
Chrysene-d12 
Perylene-d12 

Surrogate Compounds 

Anthracene-dlo 
Benzo(a)pyrene-dl2 
2,4,6-Tribromophenol 
2-Fluorophenol 
Phenol-d5 
Ni trobenzene -d5 
2-Fluorobipqenyl 
p-Terphenyl-d14 

January, 1992 

Pre-sampling 
Pre-sampling 
Pre-sampling 

40 
40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 

COMPOUNDS 

5 

I 

-........../ 
40 
40 
40 
40 
40 
40 

200 
200 
200 
200 
200 
200 
200 
200 
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Activity 

Gas Chromatography 

Column 

Carrier Gas 

Injection Volume 
Injector Temperature: 

Temperature Program 

Initial Column Temp. 
Initial Hold Time 
Program 
Final Temperature 
Final Hold Time 

Mass Spectrometer 

Transfer Line Temper 
Source Temperature: 
Electron Energy: 
Ionization Mode: 
Mass Range: 

Scan Time: 

January, 1992 

Semivolatile Organics Analysis of Ambient Air 

TABLE D/SV-2 

GCjMS OPERATING CONDITIONS 

Conditions 

J&.W 5% 
mm, 1.0 

of interest 

Specifications. 

range data acquisition 

per peak, not to exceed 1 
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TABLE D/SV-3 
INTERNAL STANDARDS FOR SEMIVOLATILE 

Naphthalene-ds 

Acetophenone 
p-Biphenylamine 
Bis(2-chloroethoxy)methane 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2,4-Dimethyl phenol 
Dichlorvos (DDVP) 
Isophorone 
2-Methylnaphthalene 
Naphthalerte 
Nitrobenzene 
Nitrobenzene-ds 
2-Nitrophenol 
Nitrophenols (mixed) 

Acenaph thene -d10_ 

Acenaphthene 
Acenaphthylene 
Diethyl Phthalate 
Dimethylphthalate 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2-Fluorobiphenyl 
Fluorene 
Hexachlorocyclopentad' 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
o-Phenylphenol 
Propoxur 
2,4.5-Trichloro no 
2.4,6-Tribrom hen~o __ ~ 
2.4.6-Trichl ro enol 

January, 1992 

Aldicarb 

Aldrin 
alpha-BHC 
gamma-BHC 
Ancm:-t:K:..en 

or nthene 
Folpet 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Oxychlordane 
4-Nitrodiphenyl 
Parathion 
Pentachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Polybrominaced biphenyls 
Ronnel 
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TABLE D/SV-3 (continued) 
/',; 

INTERNAL STANDARDS FOR SEMIVOLATILE GC/MS ~tL~IS 

Chrysene - d1z-

Benzidine 
Benzo(a)anthracene 
Bis(2-ethylhexyl)phthalate 
alpha-Chlordane 
gamma-Chlordane 
Chrysene 
4,4' -DDD 
4,4'-DDE 
4,4' -DDT 
13C12 -4, 4' -DDT 
Dicofol 
Dieldrin 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Methoxychlor 
cis/trans-Permethrin 
Pyrene 
Resmethrin 
p -Terphenyl- dl~ 
Monochlorobiphenyls 
Dichlorobiphenyls 
Trichlorobiphenyls 
Tetrachlorobiphenyls 
Pentachlorobiphenyls 
Heptachlorobiphenyls 
Hexachlorobiphenyls 
Octachlorobiphenyls 
Nonachlorobiphenyls 
Decachlorobiphenyl 

January, 1992 

/ 
Perylene -d~~ 
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TABLE D/SV-4 

PCB CONGENERS USED AS CALIBRATION STAN 

PCB Isomer Group Congener Numbera 

Concentration Calibration Standard 

Monochlorobiphenyl 
Dichlorobiphenyl 
Trichlorobiphenyl 
Tetrachlorobiphenyl 
Pentachlorobiphenyl 
Hexachlorobiphenyl 
Heptachlorobipehnyl 
Octachlorobiphenyl 
Nonachlorobiphenylb 
Decachlorobiphenyl 

1 
5 

29 
50 
87 

154 
188 
200 

209 

.1 Numbered according to Lhe sysLem of BaUsch "Ler lIIIm,*"",,~ 
b Decachlorobiphenyl is used <lS the calibration con ner 

January, 1992 

, 
/ 
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January. 1992 

51 

68 
69 
70 

127 

197 
198 
199 

275 

365 

441 
442 
443 

DFTPP KEY 

Semivolatile Organics Analysis of Ambient Air 

TABLE D/SV-5 

IONS & ION ABUNDANCE CRIT~~ , , 

Less than 

Less 
Base 
5-9% 

10-30% of 

abundance 

S5 443 
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,'" , ',,-

TABLE D/SV-6 / / 
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL A~q~NTINUING 

CALIBRATION OF SEMIVOLATILE TARGET COM UN~ 

Semivolatile 
Compounds 

2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
2,4-0imethylphenol 
2,4-0initrotoluene 
2,4,S-Trichloropheno1 
2,4,6-Trichlorophenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
Acenaphthylene 
Acenaphthene 
Anthracene 
Benz (a) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pery1ene 
Benzo(k)fluoranthene 
bis(-2-Chloroethoxy)methane 
bis(-2-Chloroethyl)ether 
Chrysene 
Oibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachloroethane 
Indeno(1,2.3-cd)pyren 
Isophorone 
Naphthalene 
Nitrobenzene 
Pentachloroph 
Phenanthren 
Phenol- ds 

January, 1992 

Minimum 
RRF ~~~~ 

~"" ' 
25.0 -......... ' 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
2S.0 
2S.0 
25.0 
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TABLE D/SV-6 
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AN~~TINUING 

CALIBRATION OF SEMIVOLATILE TARGET COMP,oUNI?,s 
(continued) 

Semivolatile 
Compounds 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz (a) anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

January, 1992 

Minimum 
RRF 

0.700 
1.300 
0.800 
0.900 
0.700 
0.700 
0.6 
0.60 
0.800 
0.700 
0.700 
0.700 
O. 

O. 00 
.5 0 ~

o 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
5.0 

25.0 
25.0 
25.0 
25.0 
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TABLE D/SV-7 
QUANTITATION. CONFIRMATION, AND INTERFERENCE CHECK 10 FOR PCBs, 

INTERNAL STANDARDS, AND SURROGATE COMP UN 

Analyte/ Quant. Confirm. Expected 
Internal Std Ion Ion Ratioa 

PCB Isomer Groul! ~ 
Cl l 188 190 ~/ 
Clz 222 224 
C13 256 258 
Clq 292 290 
Cls 326 324 
Cl6 360 362 
C1 7 394 396 
CIa 430 428 
C19 464 466 

CllO 498 500 

Internal Standard (IS) 

~ Chrysene-d12 240 241 

• Ra~lo of quan~.~at.on .on to con! 
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TABLE D/SV-8 

CHARACTERISTIC IONS FOR SURROGATES AND 

Classification 

Surrogates 

Phenol-ds 
2-Fluoropheno1 
2.4,6-Tribromopheno1 
Nitrobenzene-ds 
2-Fluorobipheny1 
p-Terpheny1-d14 
Anthracene-dlO 
Benzo (a) pyrene -d12 

Internal Standards 

1,4-Dich10robenzene-d4 

Naphthalene -dB 
Acenaph thene -dlO 
Phenanthrene-dlO 
Chrysene-du 
Perylene - d12 

JilrlUary. 1992 

Primary Ion 

99 
112 
330 
82 

~
136 

164 
88 

24 
64 

~COndary 

64 '~/ 
332, 54 
128, 54 

171 
122, 212 

US 
68 

162, 160 
94, 80 

120, 236 
260. 265 

Page D-70 



Exhibit D Semivolatile Organics Analysis of Ambient Air 

TABLE D/SV-9 

UANTITATION IONS FOR TARGET 

TARGET COMPOUND 

Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldicarb 
Aldrin 
Aniline 
Anthracene 
Bendiocarb 
Benzidine 
Benz (a) anthracene 
Benzo(a)Pyrene 
Benzo(b)fluoranthene 
Benzo(e)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
alpha-BHC 
gamma-BHC (Lindane) 
p-Biphenylamine 
Bis(n-butyl)phthalate 
Butylbenzylphthalate 
Captan 
alpha-Chlordane 
gamma-Chlordane 
4-Chloro-3-methylphen 
4 -Chloroaniline 
Bis(2-chloroethoxy) etha 
Bis(2-chloroethyl)etn 
Chlorothalonil 
Chlorpyrifos 
Chrysene 
Dacthal (DCPA) 
4.4' -DDD 
4.4' -DDE 

Diazinon 
Dibenz( 

Dieldrin 
Diethyl Phthalate 
2,4-Dimethyl phenol 

January, 1992 

PRIMARY CONDARY 

52, 
15 , 

77, 
86, 89. 58 

263, 220 
66, 65 

179, 176 
223, 58, 51 

229, 226 
253, 125 
253, 125 
253, 125 
138, 277 
253, 125 

107, 79 
181, 109 
181, 109 
168, 170 

150,104 
9.1. 206 

119. 117. 77. 149 
375, 377 
375. 377 
144. 142 

129 
95. 123 

63. 95 
264, 268, 109, 124. 133 

97, 199, 125. 258 
226, 229 

45. 44, 142, 221 
237. 165 
248. 176 
237, 165 

179, 199, 93. 1.)7 
139, 279 

79, 185, 187, 202 
111. 141. 250, 75. 140 

82, 81 
177, 150 
121. 122 
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TABLE D/SV-9 (continued) 

UANTITATION IONS FOR TARGET 

TARGET COMPOUND 

Dimethylphthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
Bis(2-ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Folpet 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
Methoxychlor 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Mirex 
Naphthalene 
2-Naphthylamine 
2-Nitroaniline 
3 -Ni troaniline 
Nitrobenzene 
4-Nitrodiphenyl 
2-Nitrophenol 
4-Nitrophenol 
Bis(n-octy1) 
Oxychlordan 

January. 1992 

PRIMARY 

163 
198 
184 
165 
195 
337 
263 
67 
317, 

149 
202 
166 
260 
100 

I 164 
182, 7 

154 
2 

341 
339, 341 

82, 81 
345. 250 

67. j19 
167, 279 
101, 100 
165, 167 

117, 104, 76 
272, 274 
355, 351 
142, 249 
235, 272 
201, 199 
138, 227 

95, 138 
. 228 

144 
107 
107 

274. '270 
129, 127 

115 
92. 138 
108. 92 
123. 65 

152 
65. 109 

139.65 

57,87,117.149.121 
109,97, 155. 137. 139 

252. 248 
264, 268 

179. 176 
169, 168, 141, 115 

Ill, 41. 43, 81 
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(~ 
TABLE D/SV-9 '(continued) / 

UANTITATION IONS FOR TARGET COMPO S ~ 

TARGET COMPOUND 

Pyrene 
Resmethrin 
Ronnel 
2,4,5-Trichlorophenol 
!.4.6-Trichlorophenol 

PCB Calibration Congeners 

ell 
Clz 
C1 3 

C1 4 

CIs 
C16 

Cl 7 

CIs 
C19 

ClIO 

\,,} Congener Number 

J<lnuary. 1992 

PRIMARY 

202 
123 
125 
196 
196 

188 
222 
256 
292 
326 
360 

~ (\ ) 

~ARY 

~~~ 
128, 143, 141, 1,81:) 

119, 93, 79, 57. ~' 

224, 
258. 

94, 
3 8, 
58, 

398, 
426, 
466, 
502, 

198, 200 
198. 200 

189, 190 
223, 225 
260, 257 
296, 291 
324, 330 
364, 361 
392, 400 
434, 431 
468, 460) 
494, 504 
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TABLE D/SV-IO I"; 
KNOWN RELATIVE ABUNDANCES OF IONS IN PCB MOLECUu/ ICfN CLUSTERS 

,I I 

Relative 
m/z Intensity 

Monochlorobiphenyls 
188 100 
189 13.5 
190 33.4 
192 4.41 

Dichlorobiphenyls 
222 100 
223 13.5 
224 66.0 
225 8.82 
226 11.2 
227 1. 44 

Trichlorobiphenyls 
256 100 
257 13.5 
258 98.6 
259 13.2 
260 32.7 
261 4.31 
262 3.73 
263 0.47 

Tetrachlorobiphenyls 
290 76.2 
291 10.3 
292 100 
293 13.4 
294 
295 
296 
297 

329 

January. 1992 

m/z 
330 
331 
332 
333 
334 

Relative 
Intensity 

21.7 
2.86 
3.62 
0.47 
0.2 

Hexachlorobipheny s 
358 50.9 
359 6. 9 
360 10 
361 13. 
362 82.0 
363 11.0 
364 36.0 
365 4.77 
366 
36 
368 
369 

/ 
I 

I 

; I 

460 
461 
462 
463 
4 4 

65 
466 
467 
468 
469 
470 
471 
472 
473 
474 

Relative 

26.0 
3.51 

76.4 
76.4 

100 
13.4 
76.4 
10.2 
37.6 
5.00 

12.4 
1. 63 
2.72 
0.35 
0.39 

Decachlorobiphenyl 
494 20.8 
495 2.81 
496 68.0 
497 9.17 
498 100 
499 13.4 
500 87.3 
501 11.7 
502 50.0 
503 6.67 
504 19.7 
505 2.61 
506 5.40 
507 0.71 
508 1. 02 
509 0.13 
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TABLE D/SV-ll 

LABORATORY CONTROL SAMPLE COMPUNDS 

Target Compound 

Bendiocarb 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzyl alcohol 
Butylbenzylphthalate 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Decachlorobiphenyl 
Diazinon 
Dibenz(a,h)anthracene 
Dicofol 
Diethyl Phthalate 
2,4-Dimethyl phenol 
Endrin 
Endrin ketone 
Fluoranthene 
Fluorene 
Folpet 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1.2.3-c, pyre 
2-Methylnapht len 
2-Methyl phe 01 
3-Nitroanil'ne 

ot established at this time. The appropriate 
studies conducted under SAS 
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Figure D/SV-l. Sampling Head Configuration for ~latiles 

I' 

January, 1992 

10Smm 
Quartz Fiber 
Filler and 
Support 

I 
I 

__ -.l~_~_ GIuS c.rtrldge 

...... __ ....: .. _--- Silicone 
CUke! 

~~----AdlOrIIeftt 
Support 
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Figure D/SV-2. Configuration of the PUF/XAD-2 

GLASS 
CYUNDE~ 

January, 1992 

50mmPUF 
Plug 

10mmXAD~2 

SorbentBed 

25mmPUF 
Plug 
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Figure D/SV-3. Analytical Scheme for the Analysis 0 

5 Post­
sampling 

Surrogates 

3 Pre-sampling 
surrogates spiked 

prior to field 
deployment 

10 

January, 1992 

AirFlow 

... -------i 

GC/HS 
Analysis 

Internal Standards I 
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Figure D/SV-4. GC/HS Calibration and Analysis Sche 

GC{MS Tuning with DFTPP Instrument P 
(at start of the analytical 

Initial Calibration 
(upon contract award; after 

major equipment changes; 
failed continuing calibration) 
• RRFs • Y for ISs • RRT 
• %RSD • RT for ISs • RRTs 
• %ARC • RTS for ISs 

Analysis 

ield Samples 

January, 1992 

Recoveries 
• RTS for ISs 

ance Evaluation (PE) Samples 
(once per SDG, if available) 

a yte Recoveries • 1~C for ISs 
• Su rogate Recoveries • RTS for ISs 
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Figure D/SV-5. 
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Semivolatile Organics Analysis of Ambient Air 
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SECTION 1 

INTRODUCTION 

1.1 Quality assurance (QA) and quality control (QC) re 
EPA's Contract Laboratory Program (CLP). The CLP QA pr ra cons~ 

management review and oversight at the planning, i Ie entatio 
completion stages of environmental data generatio 
data provided are of the quality requ~red. The 
activities required as part of data generation 
known and documented quality. 

1.2 During the planning of an environmenta 
activities focus on defining data quality 
designing a QC system to measure and docu nt ~ be 
generated. During the implementation of the ata le tion effort, QA 
activities ensure that the QC system is functio 'ng ef ctively, and that the 
deficiencies uncovered by the QC system are identi . d an corrected. After 
environmental data are generated, QA activities focus ing the quality 
of data obtained to determine its s . ability to support 
remedial decisions. 

1.3 The purpose of 

1.5 
analytic 

January, 1992 

A/QC operations 
es defined above. 

causes 
error. 

indispensable. 

edures are used to estimate and evaluate 
in the necessity for or the effect of 

means us d for evaluating the analytical results 
and qual"ta ve indicators of quality such as precision, 

1i . , a d her quantitative and qualitative indicators. 
o erview of the activities required in an 
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integrated program to generate environmental 
quality required to meet defined objectives. 

1.6 Necessary components of a complete QA/QC program 
criteria that demonstrate acceptable levels of perfor by 
QA review. External review of data and procedures is 
monitoring activities of the National Program Offic , 
Sample Management Office, NEIC, and EMSL/LV. Each e 
accomplishes a different purpose. These reviews 
sections of this Exhibit. Performance evaluatio s 
~A reference for the program. A laboratory on- it evalua ion system is also 
part of the external QA monitoring. A feedba 1 op prov'de the results of 
the various review functions to the contract ab ratorie tough direct 
communications with the Administrative Proj ct fficers (A Os) and Technical 
Project Officers (TPOs). 

1.7 This Exhibit is not a guide to constructing pro ct plans, QC systems, 
t QC and QA or a QA organization. It is, however, an explanatio 

requirements of the eLP. It outlines some minimum stan 
programs. It also includes specific' ms that are require 

QA/QC 
QA Plan and 

of this by the QA/QC documentation detatled in this 
documentation provides the Agency w h ~~,mn 
stand alone, and limits the need for on 
analyst, at a later date, if some aspe 

1.8 To ensure that 
requirements of the 
the Agency requires 

1.S.1 Development a 
of the key elements 
described in Secti 

1.8.2 Preparati n 0 

Procedures (SOPs) 

1.S.3 
specified 

1.8.4 

which will 
an 

meets the 
data comparison, 

gram, and documentation 
written QA Plan, as 

Standard Operating 
this Exhibit. 

associated QC requirements 

and documentation of the 
accuracy of solutions obtained 

of laboratory performance evaluation 
corrective action procedures. 

January, 1992 

-s'te laboratory evaluations, including 
procedures. 

Page E-2 



Exhibit E Semivolatile Organics Analysis of Ambient Air 

1.8.7 Submission of all raw data and pertinent documen 
review. 

1.8.8 Submission, upon request, of GC/MS tapes and 
documentation for tape audits. 

1.8.9 Submission for Agency review of all 
generated during sample analyses. 

January, 1992 Page E-3 
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SECTION 2 

QUALITY ASSURANCE PLANS 

2.1 The Contractor shall establish a QA program with th 
providing sound analytical chemical measurements. T is 
incorporate the QC procedures, any necessary corre 
documentation required during data collection as 
assessment measures performed by management to e 
production. 

2.2 As evidence of such a program, the Contr ct 
Quality Assurance Plan (QAP) which describe th 
implemented to achieve the following: 

2.2.1 Maintain data integrity, validity, 

a written 
are 

2.2.2 Ensure that analytical measurement systems a in an 
acceptable state of stability e roducibility 

2.2.3 Detect problems through 
action procedures which keep the 

2.2.4 
data 

2.3 The QAP must present, i 
objectives, and specific Q 
quality requirements in 
each element shall be i 
be available during On­
the Administrative Pr ec 
preparation of a QAP can 

2 . 4 ELEMENTS OF A 

2.4.1 

ish corrective 
Ie. 

order to provide 

olicies, organization, 
sig ed to achieve the data 

ap ic ble, SOPs pertaining to 
of the QAP. The QAP must 

nd upon written request by 
formation relevant to the 
publications(z.4) . 

Contractor's quality assurance 

QC and QA responsibilities; and 
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Repor~ing relationships. 

Personnel; 

Staff resumes; 

Education and experience 
Contract; and 

Training progress. 

Facilities and Equipment; 

Instrumentation and back 

Maintenance activities 

Document Control; 

Laboratory notebook policy; 

Sample and 
documentation 

Logbook 

and review 

review. revision, 

procedures; 

procedures. 

n procedures; 
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Semivolatile Organics Analysis of Ambient Air 

Data review procedures; 

Data reporting and authorization 

Data management procedures. 

Quality Control Program; and 

Solvent, reagent, and adsorbe 

Reference material analysi 

Internal QC checks; and 

Corrective action and 
procedures. 

Quality Assurance 

Data audits; 

Performance 

Corrective 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

3.1 In order to obtain reliable results, adherence t pr 
methodology is imperative. In any operation that is pe 
basis, reproducibility is best accomplished through th 
Operating Procedures (SOPs). As defined by the EP, n 
document that provides directions for the step-b~ st p execution 
operation, analysis, or action which is commonl ac epted as the 
performing certain routine or repetitive tasks 

3.2 SOPs prepared by the Contractor must be fu 
comprehensive, up-to-date, and sufficiently' de 
results by qualified analysts. All SOPs, a 
reflect activities as they are 
addition, all SOPs must: 

3.2.1 Be consistent with 
contract's requirements; 

must 
In 

of 

3.2.2 Be consistent with instr 
manuals; 

ic instruction 

3.2.3 Be available to the EPA 
complete set of SOPs shall 
at such evaluations. 
be asked to demonstrat 

3.2.4 Provide for 
complete to record 

3.2.5 

3.2.6 

3.2.9 

January, 1992 

Laboratory Evaluation. A 

personnel may 

10n that is sufficiently 
required by the protocol; 

the validity of data 
of missing or 

and feedback mechanism used when 
requirements; 

when contract, 
made; 

or evidentiary 

appropriate; and 
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3.2.10 Be subject to a document control procedure use 
of outdated or inappropriate SOPs. 

3.3 SOP SPECIFICATIONS AND FORMAT 

3.4 

3.3.1 An SOP is defined as a written narrative 
of laboratory operating procedures including ex 
documentation. The SOPs must accurately descri 
used in the laboratory, and copies of the wri te 
to ensure that analytical data produced unde t 
for use in EPA enforcement case preparatio 
Contractor's SOPs shall provide mechanism 
of the following specifications and shal 
laboratory evidence audits. 

3.3.2 The format for SOPs may vary depe 
for which they are prepared. However, at 
sections must be included. 

3.3.2.1 Title page. 

3.3.2.2 Scope 

3.3.2.3 

3.3~2.4 Procedures. 

3.3.2.5 

3.3.2.6 

3.3.2.7 

3.3.2.8 

3.3.2.9 

3.4.1 

procedures for 

forms. 

el p and use adequate written SOPs to ensure 
ty. Evidentiary SOPs shall include specific 

p ocesses as they are performed by the 

e 
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3.4.1.1 Sample receipt and logging 

3.4.1.1.1 The Contractor shall have written 
and logging in the samples. The procedures 
documentation of the following information: 

January, 1992 

Presence or absence of 

Presence or absence of 

Presence or absence of 
lists; 

Presence 
sample containers and 

Custody seal numbers, 

Presence or absence of 

Condi ti-en of 

Condition of 

Verification of of information 
containers; 

SMO: and 

to describe sample 

ave a designated sample 
e for receipt of samples and have wrieten 

duties and responsibilities. 

written SOPs for 
of EPA samples throughout the 

the 

Page E-9 



Exhibit E Semivolatile Organics Analysis of Ambient Air 

that 

3.4.1.2.3 If the Contractor uses 
addition to sample identification 
shall include their definitions. 

in 
SOPs 

3.4.1.3 Sample security 

3.4.1.4 

The shall have writt 
the 

areas. 

The Contractor w chain-of-
custody consisting of sample ident~ ·cati chain-of-custody 
procedures, sample receiving procedure and mple tracking 
procedures. For mor information concern~ th chain-of-
custody procedures of this Exhi 't. 

3,4,1.5 Internal tracking 0 

The Contractor shall 
performed on any particular 
include the following: 

tracking the work 
he tracking SOP shall 

record sample 
sample 

ation used to record 
QA/QC activities; and 

and laboratory 
sample storage, 

information control 

for 
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3.4.2.1 The Contractor shall have written SOPs for 
contamination, during sample 
storage, and analysis. 

3.4.2.2 The Contractor shall have SOPs to 
standards used in sample analysis QA/QC. 

3.4.3 Quality Management SOPs 

3.4.3.1 The Contractor shall 
managerial review of laboratory operatio 
preparation, laboratory data review/lab 
The procedures shall include but not b 
following information: 

3.4.3.1.1 Data flow 

3.4.3.1.2 Procedures 

3.4.3.1.3 Evaluation of parameters 
errors. 

3.4.3.1.4 Procedures t a 
complete and compliant WI h 

3.4.3.1.5 Demonstration of 
(demonstrated by supervisory 
internal PE samples, etc.). 

3.4.3.1.6 
quarterly. 

January, 1992 

review; 

accuracy. 

are 

inspection procedure 
on personal notebooks. 

audits (e.g., random, 
areas). 

and 

and 
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3.5 

concerning document control and case file preparati n, Section 5 
of this Exhibit. 

3.4.3.3 The Contractor shall have written 
management and handling, and reporting of data 
include but not be limited to documenting the fo 

3.4.3.3.1 Procedures for 
errors. 

3.4.3.3.2 Procedures for 
deliverables and ensuring 

3.4.3.3.3 Life cycle managemen 
and implementing changes to ex' tin 
hardware, software, and document 

3.4.3.3.4 Database security, 
including recovery from system 

3.4.3.3.5 

3.4.3.3.6 

3.4.3.3.7 

3.4.3.4 

and 

eration, 

procedures. 

safety. 

3.5.1 s contract may receive EPA­
designated confid 
information must 

3.5.2 

Confidential 

for the 

under the supervision of a 

locked 
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working day. Confidential information may not be 
approval by the EPA Contracting Officer. The DCO nt r all copies 
into the document control system. In addition, this . fo mation may not 
be disposed of except upon approval by the EPA Contr ct· g Officer. The 
DCO shall remove and retain the cover page of any c nfi ntial information 
disposed of for one year and shall keep a record 0 the d1 
Confidential Inventory Log. 

3.6 SOPS DELIVERY REQUIREMENTS 

Within forty-five (45) days of contract 
SOPs .relevant to this contract shall be se 
Also, during the term of performance of t 
have been amended or new SOPs which have 
TPO, EMSL/LV (quality assurance SOPs) a d 

January, 1992 

to the 
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SECTION 4 

CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a 
environment. An essential part of hazardous waste 
that the evidence gathered be controlled. To acco 
sample identification, chain-of-custody, sample r 
procedures have been established. 

4.1 SAMPLE IDENTIFICATION 

4.1.1 To ensure traceability of sample 
Contractor, the Contractor shall have spec' ied 
identification of samples throughout the 

4.1.2 Each sample and sample preparation conca~ 
the EPA number or a unique laboratory identifier. 
identifier is used, it shall be c ss-referenced to 

4.2 CHAIN-OF-CUSTODY PROCEDURES 

Because of the 'nature of 

4.2.1 It is 

of the 
maintaining 

e custody of EPA 
collected until 

and 

4.2.2 It is possession. or 

4.2.3 It 

4.2.4 It 

4.3 

4.3.1 

4.3. 

4.3.3 

January, 1992 

locked it up, or 

areas shall be 

a sample custodian responsible for 

des'gnate a representative to receive samples 
c stodian is not available. 

ipping containers and sample bottles shall 
the sample custodian or his/her 
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4.3.4 The condition of the custody seals (intact/not 
inspected upon receipt by the sample custodian or his 

4.-3.5 The sample custodian or his/her representativ s 
presence or absence of the following documents acco pan 

check for the 
the sample 

shipment. 

4.3.5.1 Airbills or airbill stickers_ 

4.3.5.2 Custody seals. 

4.3.5.3 EPA custody records. 

4."3.5.4 EPA traffic reports or 

4.3.5.5 Sample tags. 

4.3.6 The sample custodian or his/her repre 
all forms (e.g., custody records, traffic 
airbills) accompanying the samples at the 

4.3.7 
problems such as absent documen s, 
seals, and unsatisfactory sample 

4.3.8 The Contractor 
problems on Telephone 

4.3.9 The following 
AADC-I by the sample 
received and inspect 

4.3.9.1 

4.3.9.2 
shipping 

4.3.9.3 present. 

numbers. 

sign and date 
and 

cies and 
rorm~~n, broken custody 

sample bottle). 

of discrepancies and 

custody seals on 

airbill stickers. 

of EPA custody records. 

of EPA traffic reports or SA$ packing 
lists. 
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4.3.9.9 Presence or absence of sample tags. 

4.3.9.10 Sample tag identification numbers cros 
EPA sample numbers. 

4.3.9.11 Verification of agreement or non-a e 
recorded on shipping documents and sample c nt 

4.3.9.12 Problems or discrepancies. 

4.4 SAMPLE TRACKING PROCEDURES 

January, 1992 

and out of 
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SECTION 5 

DOCUMENT CONTROL 

The goal of the laboratory document control progr 
documents for a specified Sample Delivery Group (SDG) 
when the project is completed. Accountable documen 
laboratories shall include but not be limited to 10 
records, sample work sheets, bench sheets, and ot er ocuments relatin to 
sample or sample analyses. The following docume t ontrol procedures hav 
been established to assure that all laboratory ec rds are assembled and 
stored for delivery to the EPA or are availab from the EPA 
prior to the delivery schedule. 

5.1 PREPRINTED LABORATORY FORMS AND LOGBO 

5.1.1 All documents produced by the Contrac r whi are directly related 
orne the property 

del ery group file 
to the preparation and analysis of EPA samples 
of the EPA and shall be placed in the complete samp 
(CSF). All observations and res recorded by the ry but not on 

laboratory 
inal laboratory 
be included in 

preprinted laboratory forms sha 
logbooks. When all da~a from a SDv,~~ 
forms and copies of all SDG-rela d 
the documentation package. 

5.1.2 
labor-atory documents which 
analysis of EPA samples. 

5.1.3 Pre-printed 1 
laboratory and be d 
responsible for pe 
performed. 

5.1.4 Logbook en 
person responsible 
performed. 

5.1.5 

numb 

5.1.7 

recorded on all 
the preparation and 

the name of the 
by the person 
an activity is 

(month/day/year) and signed by the 
activity at the time an activity is 

nological order. Entries in 
ment run logs and extraction logs, 

logbooks shall be sequentially 

1 be maintained so as to enable a 
se ence of individual instruments. Because the 

op'es of the instrument run logs to the EPA, the 
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laboratory may exercise the option of using only labor to 
identification numbers in the logs for sample ID rat 
agency or commercial client names to preserve the c 
commercial clients. 

5.1.8 Corrections to 

rendered unreadable. 
portions of documents shall be 

EPA sample 

r 

5.2 CONSISTENCY OF DOCUMENTATION 

5.3 

5.2.1 The Contractor shall assign a d 
for the organization and assembly of 

5.2.2 All copies of laboratory documents legible. 

5.2.3; Original documents which to more than 
The copy(s) 

11 record the 

ORIGINAL IS FILED 

The Contractor shall 

5.2.4-
shall assemble an 
records, lab ben 

logbook pa 
records, re-pr aratI 
attempted analysi 
be inventoried. 

to the copy(ies). 

control officer 
tags. custody 
and other 

sample or 

countability of the completed 
shall be inventoried and assigned a 

number (For example: 75-2-0240). 

o each sample delivery group, including 
ass spectra, chromatograms, screening 

ds, re-analysis records, records of failed or 
records, library research results, etc., shall 
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5.3.3 The Document Control Officer (DCO) shall be res on 
ensuring that all documents generated are placed in t e 
and are delivered to the EPA. The DCO shall place 
plastic bags in the file. Figure E-l is an exampl 

for 

in 

inventory. 

Document Control #* 

232-2-0001 
232-2-0002 
232-2-0003 
232-2-0004 
232-2-0005 
232-2-0006 
232-2-0007 
232-2-0008 
etc. 

*This number is 

5.4 

location. 

5.5 SHIPPING 

5.5.1 

5.5.2 

January, 1992 

Figure E-1 

Example 

Document Type 

Case File Document Invento 
Chain-of-Custody Records 
Shipping MaT __ ' __ ~ 
Sample Ta 
SMO Organi s 
Analysis Da 
Analysts' Org ic 
GC/MS and GC In tr 
etc. 

Pages 

etc. 

in a secure 

deliverables packages to 
seals on the 

rge the CSF deliverable to the appropriate 
report submission. 
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5.5.3 A copy of the transmittal letter for the CSF wil 
NEIC and the SMa. 

5.5.4 The Document Control form is used .-~ document th 
inspection of shipping containers and san ~s_ The Con 
submit one (1) original FORM AADC-l for e~~h ship ng 

5.5.5 The Contractor shall sign 
examine the shipping containers, 
seals and their conditions. 

5.5.6 The Contractor shall note any probl 
the instructions explained in Exhibit B, 

5.5.7 The Contractor 
each SDC package. 

January, 1992 

sent to the 

Form with 
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SECTION 6 

ANALYTICAL STANDARDS REQUIREMENTS ~ 
/ / 

The U.S. Environmental Protection Agency will not 
reference standards either for direct analytical me 
purpose of traceability. All contract laboratorie 
prepare from neat materials, from cylinders of co 
NIST Standard Reference Materials.cr NIST/EPA ap r 
material, or purchase from private chemical sup ly 
necessary to successfully and accurately perfo 
protocol. 

6.1 PREPARATION OF CHEMICAL STANDARDS FRO 

6.1.1 A laboratory may prepare their 
materials. Commercial sources for neat 
analytes listed on the TCL are given in Appen . 
Assurance Materials Bank: Analytical Reference S 
Edition, January 1988. Laboratories should obtain 
possible when purchasing neat 
less than 98% purity.must be 
not be obtained. 

6.1.2 Neat chemical standards mus 
used in the preparation of standard 
chemicals is essential in order 

6.1. 3 

t. of pure compound 
( percent puri ty) 

100 

to 

neat 

Eq. E-1 

that required to prepare a specific 
specified concentration. 

January. 1992 Page E-21 



Exhibit E Semivolatile Organics Analysis of Ambient Air 

6.1.4 Mis-identification of compounds occasionally oc ~~and it is 
possible that a mislabeled compound may be received f om a chemical supply 
house. It is the contract laboratory's responsibili y 0 have analytical 
documentation confirming that all compounds used i th reparation of 
solution standards are correctly identified. Ide ificat n confirmation, 
when performed, should use GC/MS analysis on at 0 di rent 
analytical columns, or other appropriate techni 

6.1.5 Calculate the weight of material to b 
volume taking into account the purity of th 
concentration. A second person must verif 
calculations. Check balances for accurac 
All weighing should be performed on an a al 
0.1 mg and verified by a second person. T e solve 
solute should be compatible with the 
be used; the solute should be soluble, 
solvent. In the case of a 
not react with each other. 

6.1.6 Log notebooks are to 
subsequent dilutions from the B imary~~~n 
determining their concentratio a 
second person. All solution sta da 
use. All solution standards are 
of the compound or compounds, 
initials of the preparer. 

6.2 PURCHASE OF CHEMICAL s~mn~~ 

All 
for 

6.2.1 Solutions of be purchased by 
Contractors 

6.2.1.1 
documentati 
purchase: 

supp . r's 
analyze 
standard 
beloW). 

January, 1992 

the following 
standard solutions they 

of the neat material; 

t material; and 

uantitative documentation that the solution 
to the following section. 

t purchase standards for which the quality 
ic lly and analytically by a method of the 

oice. ay this can be demonstrated is to prepare and 
ut' ns' a high standard, a low standard, and a 

ta et concentration (see sections 6.2.1.3 and 6.2.1.4 
lier must then demonstrate that the analytical 
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results for the high standard and low standard are the 
difference in theoretical concentrations. This is do e by the 
Student's t-test in part 6.3.1.3 which follows. f is is achieved, 
the supplier must then demonstrate that the concint ation of the 
ta.rget st3.ndard lies mid'.vay between the concent}at ns of the low and 
high standards. This is done by the StUdena, 't-test. The standard 
is certified to be within 10 percent of the ar ~ ation. 

6.2.1.3 If the procedure above is used, t upplier mus~~t 
that the follOWing have been achieved. ~ 

/ 

Two solutions of identical concent at· n must be prepared 
independently from neat materials aliqu~f the first 
solution must be diluted to the ·nt ded coice~ration (the 
"target standard"). One aliquo taken ro the second solution 
and diluted to a concentratio target 
standard. This is called the " . h s 
aliquot is taken from the second so tion 
concentration 10 percent less that the 
called the "low standard"; 

Six replicate analyses 
must be performed in t 
high standard, low stan 

The mean and 
calculated. 

vari",n-...--r 
VI 
,!,p . 

/' 
/ 

a 
This is 

Eq. E-2 

Eq. E-3 

high 

variance, 
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Tv" 
__ 1_ + V

2 
+ V

1 0.81 
1.21 

3 

,~ 

/ / 

'( / "'-
/,~ ~ 

Eq. E-4 

If the square root of IJp is less than o/le ,Percent Mz ,~n 
Mz2/10,OOO is to be used as the value o~ in all sUD quen 
calculations. ~ 

The test statistic must be calculaIe7:: 
I ,/ I." /) 

TEST STATISTIC" PR...,: / / 
/ ,_ "n.s / ( 

. 3 , 

Eq. E-5 

If the test statistic 
demonstrate a twenty percent difference be Jeen 
standards. In such a c, e, the standards 

lier has failed to 
e high and 1m" 

ceptable. 

The test statistic mus 

TEST STATISTIC '" 

If the test 

bE't\o;een 
dl."e not 

The 95 

Eq. E-6 

supplier has fail~d to 
cO!lcentration is mid\""y 

; sllch ,1 C(1se. the sr.:1ncbrds 

s for the mean result of each 

V (\,5 

Mz ± (2 . 13) ( /') 

V n.5 
(2) 

6 

Eq. E-7 

Eq. E-8 

Eq. E-9 

·t not overlap. It overlap is observed, then 
ailed to demonstrate the ability to discriminate 
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the 10 percent difference in concentrations. I;?UCh a case, the 
standards are not acceptable. In any event, tpe aboratory is 
responsible for the quality of the standards ~mp oyed for analyses 
under this contract. // / 

6.3 REQUESTING STANDARDS FROM THE EPA STANDARDS REPOSITORY 
I 

Solutions of analytical reference materials~a~be 0 red om the 
u.s. EPA Chemical Standards Repository, depend~~n availab· ity. 
Contractor can place an order for standards after demonstra ng t 
these standards are not available from 1 vendors either in 
solution or as a neat material. 

6.4 DOCUMENTATION OF THE VERIFICATION 

It is the responsibility of each 
documentation to show that the chemica stan 
performance of CLP analysis conform to th equire ents previously listed. 
Weighing logbooks, calculations, chromatogram mass ectra, etc, whether 
produced by the laboratory or purchased from che . al s ly houses, must 
be maintained by the laboratory and may be subject t revi during 
on-site inspection visits. Do umen of standards aration may be 
required to be sent to EPA fo ve ct compliance. In 
those cases where the documenta io is s th analyti~al 

results of data packages sent to PA, . n is to be kept on 
file by the laboratories for a per d 
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SECTION 7 

METHOD SPECIFIC QA/QC REQUIREMENT 

7 1 The purpose of this section is to outline the mi im 
(OC) operations necessary to satisfy the analytical 

control 

with the determination of the semivolatile organic 
C. using the procedures in Exhibit D. This secti 
comprehensive quality control document, but rath r a guide to the 
OC operations that must be addressed during ana ys's of semivolatiles ca~~red 
on PUF/XAD-2. The laboratory is expected to dr ss these operations in 
;:, p:,['ing :he quality assurance plan and Sta ar Operat~Procedures 
,\ i ',,'11,Ssed in Sections 2 and 3. / / 

7.2 The specific QC operations that must 
organics analysis include the following: 

7.2.1 Testing and Spiking of PUF/XAD-2 

7.2.2 GCjMS Instrument Perform~ .. __ ~Check and Ion Patterns; 

7.2.3 GCjHS Initial and 

7.2.4 Internal Standard 

7.2.5 Blank Analysis; 

7.2.6 

7.2.7 Performance 

7.2.8 

7.2.8.1 
sampling 
GCjHS or 

Conti in~ion; 

Area and ~~~. e; 

preparing PUF/XAD-2 cartridges for 
is, laboratory is required to analyze by 
or 10 percent, whichever is greater, of the 
pared PUF/XAD-2 cartridges, and confirm 
lati s per cartridge assembly (filter and 

10 g. If the total semivolatiles exceed 
ected or cleaned until acceptable. 

spike each cartridge with 
D. 

the Mass Spectrometer and Ion Abundance 

7.2.9.1 
or field 

'nit~at' g any data collection act~v~t~es involving QC 
ecessary to establish that a given GC/MS system 
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meets the instrument performance criteria specified in hibit D. The 
purpose of this instrument performance check is to~ns re correct mass 
calibration, mass resolution, and mass transmission. rh's is accomplished 
through the analysis of decafluorotriphenylphosphin (0 PP). 

7.2.9.2 The required frequency of DFTPP analysis /(once e ry 12 hours on 
each GCjMS system) is described in detail in Ex bi 

7.2.9.3 The key ions produced during the 
respective ion abundance criteria are 

7.2.9.4 The documentation includes Form 

7.2.10 Initial Calibration of the GCjKS 

7.2.10.1 Prior to the analysis of s after 
instrument. performance criteria have met, 
initially calibrated using calibration sta 
compounds, surrogates, and internal 

7.2.10.2 The detailed 

7.2.10.3 The GCjMS is 

relative 

7.2.10.4 Calibration 
interest are prepared 
1't1F/XAD-2 cartridges. 

7.2.10.5 
internal 

7.2.10.6 

7.2.10.7 

7.2.11 

target compounds of 
and spiked onto the 

concentrations of 
in Exhibit D. 

described in Exhibit D. 

are calculated as described in 

calibrated, the calibration must 
each GCjMS system. 

according to the procedures and 
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: x:::::: 
7.2.11.3 The continuing calibration of the GC/MS sys ,S evaluated on 
the basis of the magnitude of the response factors a e percent 
difference between the average RRF of each compound ro the initial 
calibration and the RRF of that compound in the co tin . 
standard. The minimum response factors of each c m nd 
in the continuing calibration and the percent di fe enc 
criteria given in Exhibit D. 

7.2.11.4 The documentation includes, Form vr'~V, Form VlI-AAS, GC)Ms 
data system printout for the analysi·s of t~i s~ivolatile calibration / 
standard, and the mass spectrum of each t~g~ compound. 

7 2 12 I 1 S d d A d R . I.T · I ,/7/ ., nterna tan ar rea an etent~/ ~Jlles I 
/ : 

7.2.12.1 The response of each of the 'nte~l scAnd rds in all 
calibration standards, samples, and blan . is~ci 1 to the provi~ion of 
reliable analytical results, because the qu titat determination of 
semivolatile compounds by these procedures is 
standards added immediately prior to analysis. 

7.2.12.2 The specific compoun 
Exhibit D. Each internal stan 
the level specified in Exhibit 

s are given in 
D-2 cartridge at 

7.2.12.3 
quanti tat ion ion of 
analyses. 

7.2.12.4 The 
are evaluated 
The area of the in 

retention 
standard, as 

7.2.12.5 
not meet 

7.2.13 

7.2.13.1 
the entire 
surrogates 

January, 1992 

of the primary 
monitored for all 

ime of each internal'standard 
p,'ocedures in Exhibit D. 

mple ust be within ±40 percent 
the associated initial or 

or continuing calibration 

internal standards do 

on 'ncludes Form VlI-AASV; and a GCjMS data 
ly is of each semivolatile sample, blank. and 

ert fied clean PUF/XAD-2 cartridge carried through 
dure. The field blank is spiked with the 
the field along with cartridges used for air 
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sampling. The laboratory method blank cartridg~ never aves the 
laboratory. The purpose of a laboratory method blank As 0 determine the 
levels of contamination" associated with the processi~ 
samples at the laboratory, while the field blank modit 
due to cartridge handlin~ during sampling. .j 

/ , 

7.2.13.2 A laboratory method blank shall be a~yz dee 
on each GC/MS system while a field blank must e alyzed 
per SDG, as described in detail in Exhibit D.~ 

. I / 
7.2.13.3 For the purposes of this protocol, a~ acceptable blank m~' 
contain less than or equal to the Contrac Re.<1'uired Quantitation Limit 
(see Exhibit C) of any single target com ou~. or le shan 10 
~g/cartridge for total semivolatiles, wVic~ver is es . 

7.2.13.4 If a laboratory blank excee s th~limil f r contamination 
above, the Contractor shall consider th ~~a~ca system out of control. 
The source of the contamination must be in tigat and appropriate 
corrective actions taken and documented before urthe sample analysis 
proceeds. The requirements for reanalysis of asso 'ated mples are given 
in Exhibit D. 

7.2.13.5 The documentation in 
I-AASV for the blank analysis, rm 
blank, Form IX for surrogate reco 
system printout for the analysis 0 

7.2.14 Surrogate 

7.2.14.1 The 

Summary Form, Form 
'nter 1 standards in the 

and a GC/MS data 

calculated from 

recovery 

are added to each PUF/XAD-2 cartridge 
the concentrations described in 
e compounds are added to the 

compounds are calculated 
The recoveries must be within 

Exhibit D. If the recovery of anyone 
limits, the Contractor shall follow 

7.2.14.4 
printout 

includes Form IX-AASV and a GC/MS data system 
f each sample and blank. 
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7.2.15 Performance Evaluation (PE) Samples 

1.2.15.1 Performance evaluation samples are intend assist the Agency 
not be informed in monitoring Contractor performance. The 

~s to which compounds are contained in the PE sam 
concentrations. 

7.2.15.2 The Laboratory shall extract, analy 
the PE sample once per sample delivery group 

7.2.15.3 The laboratory will 
from the Agency. The samples 
,'xtniction procedure required 
add internal and surrogate compounds t 
procedures in Exhibit D. 

1.2.15.4 Each laboratory shall 
using the procedure described in 
compounds listed in Exhibit C. 

7.2.15.5 The laboratory shall 
acceptance criteria as detaile 

7.3.8.5.1 The PE sample must 
the DFTPP tuning and 
technical acceptance 

7.3.8.5.2 The 

7.3.8.5.3 
laboratory 
criteria. 

7.3.8.5.4 

~he PE sample 
ivolatile target 

system.meeting 

Exhibit D. 

with a 
acceptance 

D. 

of the surrogates in the PE 
as outlined in Exhibit D. 

the most 

time shift between the PE sample and the most 
analysis for each of the internal 

,I dlllwry. 1992 

o seconds. 

re overy for each of the target compounds must 
ec sion and audit accuracy, as outlined in 

Page E- 30 



Exhibit E Semivolatile Organics Analysis of Ambient Air 

SECTION 8 

REGIONAL DATA REVIEW 

8.1 Contract laboratory data are generated to meet 
Regions. In order to verify the useability of data 
each Region reviews data from the perspective of en 
functional aspects of data quality. General guidel 
been developed jointly by the Region and the Nati 
Region uses these guidelines as the basis for da a 
Regions may augment the basic guideline review 
based on Region-specific or site-specific con 
the sites under investigation, vary based on 
investigation and the Regional response app 
circumstances. 

8.2 Regional data reviews 
are part of the collective assessment process. 
done at the Sample Management Office, which is 
contractual discrepancies, and the.r iew done 
to evaluate Contractor and method p formauc~ __ ~ 
are integrated into a collective re ie 
laboratory administration and manage nt 
action to correct deficiencies in the 

January, 1992 

the 

additional review 
reviews, like 

e problems under 
pecific 

site 
review 
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SECTION 9 

LABORATORY EVALUATION SAMPLES 

9.1 Although intralaboratory QC may 
performance that can be tracked over time, an exte 
program is an essential feature of a QA program. 
Contractor and method performance, Contractors p 
comparison studies conducted by the EPA. Resul 
laboratory evaluation samples will be used by 
Contractor's continuing ability to produce ac 
results are also used to assess the precisio 
methods for specific analytes. 

9.2 Sample sets may be provided to participa "ng 
on an SDG-by-SDG basis as a recognizable QC samp 
recognizable QC sample of unknown composition; or no 
material. The laboratory evaluation samples may be sen eithe 
Regional client or the National Pro Office, and may be 
action. 

9.3 Contractors are required to ana ze 
package and all raw data within. the co 

9.4 AC a minimum, the results are evalua 
quantification, and sample contamination. 
quantification of target co re based 
population E 
evaluation 
particular 
sample are 
to use the NIST/EPA/ 
maximum number of n 

9.5 
determine 

orted values using 
any given laboratory 

d· ficulties with a 

samples will 

a score of 90 percent or above. 

the Contractor shall describe the 

as 
a 

ive action(s) taken in a letter to the APO, 
ys of receipt of notification from EPA. 

9.5.3 For 
APO·or TPO 

January, 1992 

the Contractor shall be notified by the 
for its unacceptable performance. The 
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Contractor may expect, but EPA is not limited to, the f 
reduction of the number of samples sent under the cont ac 
sample shipment to the Contractor, a site visit, a fu 
analysis of remedial PE samples, and/or a contract s nc 
Cure Notice. 

NOTE: A Contractor's prompt response demonstrat' g 
has ,been taken to ensure the Contractor's capab" 
requirements will facilitate continuation of iu 

January. 

wing actions: 
, suspension of 
ta audit, 

on, such as a 
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SECTION 10 

GC/KS TAPE AUDITS 

10.1 Periodically, EPA requests from Contractors the GC 
corresponding to a specific Case in order to accomp sh tape 
uenerallv, tape submissions and audits are requeste f r the 
reasons. 

10.1.1 Program overview; 

10.1.2 Indication of data 
data reviews; 

10.1.3 Support for on-site audits; 

10.1.4 Specific Regional requests. 

10.2 Depending upon 
specific Case, or a laboratory eval 
audits provide a mechanism to asses 
to ensure the consistency of data re rt 
on the GC/MS tapes. This function pro 'de 
requirements and checks adherence of the Co 
In addition, tape audits enable EPA 
accuracy of the analytical methods. 

10.3 The GC/MS tape shall 
samples, blanks, laborat y 
continuing calibration, • n 
The specific 
Exhibit B. 

10.4 Upon 

January. 1992 

titation reports for 
'a1 calibrations, 
with the Case requested, 

tapes are discussed in 

the 
EPA' 
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SECTION 11 

ON-SITE LABORATORY EVALUATIONS 

11.1 At a frequency dictated by a contract laborator~ s 
Administrative Project Officer(APO)/Technical Projec Of 
authorized representative will conduct an on-site 1 
On-site laboratory evaluations are carried out to 
ability to meet selected terms and conditions spe 
evaluation process incorporates two separate go 
Evaluation and an Evidentiary Audit. 

11.2 QUALITY ASSURANCE ON-SITE EVALUATION 

11.2.1 Quality assurance evaluators i spec 
to verify the adequacy and maintenance 0 inst 
of personnel meeting experience or educatio equir 
acceptable performance of analytical and QC pro 'dure 
should expect that items to be monitored will incl 
to the following items: 

Size and appearance 

Quantity, age, availabilit 
of instrumentation; 

Availability, 

Reagents. 

the 

ce and performance 

programs; 

and review, and 

analysis/data package inspection 

11.2.2 
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11.3 EVIDENTIARY AUDIT 

11.3.1 Evidence auditors conduct an on-site laborato 
determine if laboratory policies and procedures are 
evidence handling requirements as stated. The evi 
of the following three activities. 

11.3.1.1 Procedural Audit 

The procedural audit consists 
standard operating procedures and 
following laboratory operations: 

Sample receiving; 

Sample storage; 

Sample identification; 

Sample security; 

Sample tracking (fr 

11.3.1.2 Written SOPs 

11. 3.1. 3 

analysis); and 

iew and examination. of the 
te and complete for the 

ec iving, sample storage, 
, s e tracking (from receipt 

1 project file organization 

of review and 
documentation. The 

document numbering system; 

activity recorded on the documents; and 
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Error correction methods. 

11.4 DISCUSSION OF THE ON-SITE TEAK'S FINDINGS 

The QA and evidentiary auditors discuss their 
Administ~ative Project Officer (APO)/Technical Pr je 
to debriefing the Contractor. During the debrie in , t 
their findings and recommendations for correcti e ctions 
Contractor personnel. . . 

11.5 CORRECTIVE ACTION REPORTS FOR FOLLOW· 
EVIDENTIARY AUDIT REPORTS . 

11.5.1 Following an on-site evaluation, QA 
which discuss deficiencies found durin th 
forwarded to the Contractor. The Con 

prior 

11.5.2 
resolve the deficiencies 
may expect, but the Age 

priate corrective action to 
~ -site reports, a Contractor 
to, the following actions: 

reduction contract; 

• 

contract sanction, such as 
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SECTION 12 

12.1 

many areas 

12.1.1 Laboratory Control Sample; 

12.1. 2 Blanks; 

12.1.3 GC/MS Instrument 

12.1.4 Initial and Continuing 

12.1.S 

12.2 

against its peers. 
laboratories. The resu 
overall evaluation of 
determine if correcti 
indicated in.order t 

12.3 

January, 1992 

to 
is 

in 

analysis 
output from required or desired 
of Contractor QA/QC problems 
an individual case. 

Program, the data base provides the 
formance-based criteria in updated 
y criteria have been previously used. The 
contract laboratories is carefully 

nt ng theoretical and research-based 
It is a~continuously monitored set of QC and 

of\what is routinely achievable and 
la~oratories in mass production analysis 
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of environmental samples. This, in turn, assists the Agency' 
objectives of obtaining data of known and documented quali 
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SECTION 13 

DATA MANAGEMENT 

13.1 Data management procedures are defined as proced re 
acquis~t~on or entry, update, correction, deletion, 
computer readable data and files. These procedures 
aud contain a clear definition for all databases a 
resubmit deliverables. Key areas of concern incl 
(including personnel and security), documentatio 
quality control. 

13.2 Data manually entered from hard-copy m 
error rates estimated. Systems should prev 
out-of-range data and alert data entry per onne 
entry error rates must be estimated and reco d 
reentering a statistical sample of the data ente 
discrepancy rates by data element. 

13.3 The record of changes in the 
originally generated, submitted, ~n 
allow traceability of updates. Doc 
each change: 

13.3.1 Justification or rationale 

of corrections and 
UD~~~d must be 

the 

data 

13.3.2 nge or changes. Data changes 

source 

13.3.3 Change doc 
the original deliv 

13.3.4 
a part 
resubmission. 
inspected; 

13.3.5 

13.4 

utilization 

January, 1992 

r group independent of the 

cording to the schedule of 

as 

rove changes to originally 

hanges may be requested by laboratory 
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13.4.1 A software test and acceptance plan including t 
test results and acceptance criteria must be developed 
available in written form. 

13.4.2 System changes must not be made directly t pro 
generating deliverables. Changes must be made fi st 
system and tested prior to implementation. 

13.4.3 Each version of the production system 
identification number, date of installation, 
archived. 

13.4.4 System and operations documentati n 
maintained for each system. Documentati n 
and an operations and maintenance manu 

13.5 Individual(s) responsible for the fol 
identified: 

13.5.1 System operation and maintenance including 
training; 

oped and 
manual 

and 

13.5.2 Database integrity, 
quality control; and 

ud~~Ludating and 

13.5.3 Data and system security, 
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SECT~ON 1 

SAMPLE CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a or from the 
environment. An essential part of hazardous waste inv stigatL 
that the evidence gathered be controlled. To accompl sh n 
sample identification, chain-of-custody, sample vi g, and 
procedures have been established. 

1.1 SAMPLE IDENTIFICATION 

1.1.1 To assure traceability of sample 
Contractor, the Contractor shall have a 
identification of samples throughout th 

1.1.2 Each sample and sample prepara n 
with the EPA sample number or a unique labo tory 
unique laboratory identifier is used, it shall 
EPA sample number. 

1.2 CHAIN-OF-CUSTODY PROCEDURES 

1.2.1 Because of the nature 0 

of EPA samples must be traceable om 
until t~ey are introduced as eviden 
Contractor shall have procedures 
maintained and documented. 

1.2.2 . A sample is 

1.2.2.1 It is 

1.2.2.2 It 

applies: 

possession. 

1.2.2.3 It locked it up. 

to the 

1.2.2.4 (secure areas shall be 

1.3 

January, 1992 

designate a sample custodian responsible 

esignate a representative to receive 
sample custodian is not available. The 

co tainers and sample bottles shall be 
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inspected upon receipt by the sample custodian or his 

1.3.3 The condition of the custody seals (intact/ t 
inspected upon receipt by the sample custodian or h s/h 

1.3.4 The sample custodian or his/her represe 
the presence or absence of the following docume 
sample shipment: 

1.3.4.1 Airbills or airbill stickers. 

1.3.4.2 Custody seals. 

1.3.4.3 EPA custody records. 

1.3.4.4 EPA traffic reports or 

1.3.4.5 Sample tags 

1.3.5 The sample custodian or 
date all forms (e.g., custody r 
and airbills) accompanying the 

1.3.6 
problems such as absent documents, 
custody seals, and unsatisfactory 
bottle}. 

1.3.7 

sign and 
acking lists, 

vr~im~le receipt. 

of discrepancies and 

1.3.8 n 
the sample custod·an 

corded on Form AADC-l by 
e as samples are received 

and inspected: 

1.3.8.1 

1.3.8.2 custody seals on shipping 

of airbills or airbill stickers. 

1.3.8.6 sticker numbers. 
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1.3.8.7 Presence or absence of EPA custody 

1.3.8.8 Presence or absence of EPA traffic 
lists. 

1.3.8.9 Presence or absence of sample tags. 

1.3.S.10 Sample tag identification numbers c 
sample numbers. 

1.3.S.11 Verification of agreement or non ag 
reGorded on shipping documents and sampl 

1.3.8.12 Problems or discrepancies. 

1.4 SAMPLE TRACKING PROCEDURES 

The Contractor sh~ll maintain records doc 
handling from ~eceipt to final analysis. 
documentation of the-movement of samples 
designated laboratory storage 
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SECTION 2 

DOCUKENT CONTROL PROCEDUI.ES 

The goal of the laboratory document 
aL~ documents for a specified SDG will be 
completed. Accountable documents used by contract 
~ut not be limited to logbooks, chain-of-custody r~~~~. 

~ch sheets, and other documents relating to the s 
The following document control procedures have b en 
a11 laboratory records are assembled and store fo 
available upon request from the EPA prior to 

2.1 PREPRINTED LABORATORY FORKS AND LOGBO 

2.1.1 
related 

2.1.2 The Contractor shall 
laboratory documents which is 
analysis of EPA samples. 

ntered into 
e compiled, 

ed logbook 

on all 

2.1.3 Pre-printed 
laboratory and be da 
responsible for per or 

ain the name of the 
si ed by the person 

time an activity is 
performed. 

2.1.4 

2.1.5 

2.1. 

January. 1992 

chronological order. Entries in 
ent run logs and extraction logs, 

logbooks shall be sequentially 

all be maintained so as to enable a 
ence of individual instruments. Because 

opies of the instrument run logs to the EPA, 
the option of using only laboratory or EPA 
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sample identification numbers in the logs for sample ID 
government agency or commercial client 
confidentiality of commercial clients. 

2.1.8 Corrections to supporting documents and r da 
by drawing a single line through the error and en ero 
information. Corrections and additions to suppo ti 
data shall be dated and initialed. No informat 
or rendered unreadable. All notations shall be 
portions of documents shall be crossed out. 

than 

2.2 CONSISTENCY OF DOCUMENTATION 

2.3 

2.4 

2.2.1 The Contractor shall assign 
responsible for the organization and as em 

2.2.2 
legible. 

All copies 

2.2.3 Before releasing analytical results, the umen 
officer shall assemble and cro.ss eck the information 
custody records, laboratory be h 
and other relevant data to ens 
sample or sample delivery group 

2.3.1 In order 
analysis records, 
serialized number 

and 

control 
s Ie tags, 

rument logs, 
each particular 

the CSF. 

and assigned a 

CSF IF - Region - 75-2-0240). 

2.3.2 
bench 
preparation reco 
analysis, custody 
inventoried. 

2.3.3 (DCO) shall be responsible for 
genera are placed in the CSF for inventory 

The DCO shall place the sample tags in 
Fi ure E-l of Exhibit E is an example of a 

The 
location. 

EPA laboratory documents in a secure 
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2.5 SHIPPING DATA PACKAGES AND CSF 

2.5.1 The Contractor shall document shipment of d i 
to the recipients. These shipments require custod~ se 
containers placed such that they cannot be opened it out 
breaking the seal. The Contractor shall documen t 
the date, and the method (carrier) used. 

2.5.2 The Contractor shall purge the CSF 
appropriate EPA Region 180 days after the r 

2.5.3 A copy of the transmittal letter 
NEIC and SMO. 

2.5.4 The Document Control form is 
inspection of shipping containers and s lese 
submit one original FORM AADC-l for each sn 

2.5.5 The Contractor shall sign and date 
examine the shipping containers, record the 
custody seals and their conditi ns. 

2.5.6 The Contractor 
follow the instructions 

2.5.7 . The Contractor 
with each SDG package. 

January, 1992 

sent to 

receipt and 
shall 

samples and 
g-In Sheet. 

Control Form 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

The Contractor must have written standard operati g p cedures (SOPs) 
for receipt of samples, maintenance of custody, sample identi ation, sample 
storage, tracking the analysis of samples, and assemb y f mple 

3.1 SPECIFICATIONS FOR WRITTEN STANDARD OPERATIN 

3.1.1 

3.1.2.1 

3.1.2.2 

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.2.6 

3.1.2.7 

3.1.2.8 

an 

January, 1992 

contract 

documentation 
u ed by EPA as 
ust have 

Sample receipt and 

Sample storage. 

d .. logbooks. 

systems. 

of laboratory operation and 

of contractually-required quality assurance 
or each individual dat~ package. 

and reporting. 
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3.1.2.12 Chain-of-Custody. 

3.1.2.13 Document control, including Case file pr 

3.1.3 The Contractor shall have a designated s 
responsible for receipt of samples and have writ 
his/her duties and responsibilities. 

3.1 4 The Contractor shall hav~ written 
in of the samples. The procedures shall 
documenting the following information: 

3.1.4.1 

3.1.4.2 

3.1.4.3 
lists. 

Presence or absence of EPA 

Presence or absence of air 

Presence or absence of EPA 

3.1.4.4 Presence or absence 
containers and their conditio 

3.1.4.5 

3.1.4.6 Presence or absence 

3.1.4.7 Sample tag 

3.1.4.8 Condition 

3.1.4.9 

3.1.4.10 Verif'ca 
receiving doc 

3.1.4.11 

and/or sample 

of information on 

with SKO. 

describe sample condition 
upon 

areas. 

January. 1992 

maintenance of the 
in and shall demonstrate security of the 

ry reas. The SOPs shall specifically include 
ar as for EPA samples in the laboratorY. and 

Ie ontamination. The SOPs shall include a 
ho have access or keys to secure storage 
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3.2 

3.1.6 The'Contractor shall have written SOPs for tra 
performed on any particular sample. The 'tracking SOP 
following: 

3.1.6.1 A description of the documentation used 
receipt, sample storage, sample transfers, sampl 
sample analyses. 

3.1.6.2 A description of the documentation 
calibration, and other QA/QC activities:. 

3.1.6.3 Examples of the document format 
used in the sample receipt, sample stor 
analyses. 

3.1. 7 The 

3.1.8 If the Contractor assigns unique labo 
SOPs shall include a description of the method use 
laboratory id~ntifier and cross- eference to the 

3.1.9 If the Contractor use ff~~~Laddition.to 

sample identification numbers, t e 
definitions. The Contractor shal 
method by which the laboratory main 

3.1.10 The Contractor shall have wri 
assembly of all documen~-~~ 
and managerial review 
basis. The procedur s 
pages. sample track'ng 
printouts, raw dat s 
documents having ef 
submission to EB 

3.1.11 The 

'3.1.12 

----- lude their 
the 

and 

SOPs for laboratory safety. 

SOPs for cleaning of glassware 
under this contract. 

SOPs for traceability of standards 

3.2.1 this contract may receive 
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EPA-designated confidential 
information must be handled separately from other do 
under this contract. To accomplish this, the 
the handling of confidential information have been 

3.2.2 All confidential documents shall be 
designa~ed Document Control Officer (DCO). 

3.2.3 Any samples or information received 
confidentiality shall be handled as "confid 
file shall be maintained to store this inf rm 
segregated from other nonconfidential inf rm 
confidential samples shall be treated as co 
confidential information, the DCO logs he e 
Confidential Inventory Log. The info 
authorized personnel but only after it bee 
by the DCO. The documents shall be returne to 

generated from 
Upon receipt of 

into a 
de available to 

conclusion of each working day" Confidential orm ·on may not be 
reproduced except upon approval by the.EPA Contra "ng 0 The DCO 
will enter all copies into the cument control syste 
this information may not be di t upon appr l'by the EPA 
Contracting Officer. The DCO move and r he cover page of 
any confidential information of shall keep a 
record of the disposition in the Log. 
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EXHIBIT G 

GLOSSARY OF TERMS 

Aliquot - A measured portion of a field sample taken 

Analysis Date/Time - The date and military time (24 
introduction of the sample, standard, or blank into 

Analysis Group - An analysis group is a set of 
samples (as defined below) for the purpose of 
Control (QA/QC), such that the QA/QC required y 
prepared and analyzed at a frequency of once pe 

Analysis Run - The actual instrumental an ysi 
from the time of instrument calibration thro 
sample. All sample preparation analyses during e 
to the QC protocols set forth in Exhibit E of this 
specified in the individual methods. 

Analytical Preparation,Method - A 
otherwise release the compound(s) i 
final solution containing the compou d( 
or other analysis methods. 

Analytical Sample 

·to dissolve or 
.......,......," ... , x and provide a 

or instrumental 

calibration and continuing 
a defined as analytical 

will be i 

January, 1992 

no -EPA), duplicate samples, 

of less than 1.0 
ASTM D1193-77, 

for variable background 
of target 

time. 

Ie ~olume at which point a particular component 
luate from the PUF/XAD-2 cartridge. 

an analytical curve based on the response 
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or other measured characteristic of known standards. 

Calibration Standards - A series of known standard solut' 
instrument stability and reliability (preparation of th 

Case - A finite, usually predetermined number of samp es 
given time period from a particular site. Case numb 
Sample Management Office. A Case consists 
Groups. 

Coefficient of Variation (CV) - The standard 
arithmetic mean. 

Continuing Calibration - Analytical standar 
verify the initial calibration of the anal 

Contract Required Quantitation LLmit (CRQL) 
acceptable under th~ contract. Generally defined 
standard deviation of seven replicate analyses 

hours to 

quantitation 
more) times the 

nk. 

Control Limits - A range within wh.i 
to be compliant. Control limits ma 
if exceeded, or advisory, requiring 

must fall 
acr~~~corrective action 

Correlation Coefficient - A number (r) w 
dependence between two variables (e.g., c 
dependent they are the closer the value to 
the least squares line. 

Cryogen - A Ii-quified 
cryogenic trap of the 
(bp - 195.8°C). 

Day 

DOl 

isotope 
quality 

flagged. 

of 

in the 
is liquid nitrogen 

omputer system that allows 
vs. intensity data throughout 

calendar day. 

contain deuterium (hydrogen 
used as tracers for system 

Duplicate -
orig.inal sample 

ample that is treated the same as the 
ine the precision of the method. 
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EBCDIC - Extended Binary Coded Decimal Interchange Code. 

External Standards-- Target analytes analyzed at a 
to sample analysis, to determine calibration factors. 

Extractable - A compound that can be partitioned into 
the sample matrix and is amenable to gas chromatogra 
semivolatile organic compounds. 

Field Blank - Any blank PUFjXAD-2 cartr-idges 
and sent to the field, along with cartridges 
which ambient air is not sampled. 

Field Sample - Material received to be analy 
multiple containers and identified by a uni 

Holding Time - The elapsed time expressed in ays 
the sample by the Contractor until the date of 

In-House - At the Contractor's facility. 

Initial Calibration - Analysis 
different specified concentrations; us 
range of the response of the analyti 

prj or 

from 

in single or 

of receipt of 

a ies of 
rity and dynamic 
get analytes. 

ltiplying by three the 
,standard solution (each 

x-5x IDL on three 

Interferents 
interest. 

Internal Standards 
extract at a known c 
used as the basis fo 

Laboratory 

Laborator 
analytic 
thus cont 

January, 1992 

per day. 

the compound of 

~ard, blank, and sample 
Internal standards are 

compounds. 

'~uot spiked with "known concentration of 
the analytical proc-edure in order to 

olut-ion produced by performing the 
ut the addition of a sample. The solution 
ns of reagents ,as, all other analytical 

erived from the preparation process. For 
of variable concentrations, the 1MB should 
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match the maximum reagent concentration used in the sample 

Laboratory Receipt Date - The date on which a sample is 
Contractor's facility, as recorded on the shipper's del' e 
sample Traffic Report. Also referred to as VTSR (vali at 
receipt). 

Linear Range - The concentration range over which 
linear. 

Mass Spectral Interference - Defined as the 
standard quantification ion due to presence 
"noise" at the same mass. 

Matrix - The predominant material of which 
composed. 

is 

Megabore® Column - One of two types of capillary co ns, 
narrow bore, for the analysis of target compounds unde 

the 

Method Detection Limit (MOL) - The 
signal, due to an analyte, which is 
standard deviation of a series of me 
method blanks. In practice, a method 
higher than an instrumental detection 

MS-SCAN - The gas chromatograph 
where the instrument is pro~~im~ 
to disregard all others. 

laboratory, contract, 
documentation of any 
with corrective acti n 
specifications are in 

Narrow-Bore Capillary 
the wide-bore (Ke~~~u 
under this con 

a 

s en separate 
e substantially 

o a mass selective detector 
mass for target analytes and 

ta p age which includes 
'fication, and descriptive 
ssing the samples, along 

Complete SDG Narrative 

columns, the other being 
analysis of compounds 

- A sample of known composition provided by 
by EPA to evaluate Contractor performance. 

January, 1992 

followed with respect to 
methods, data reporting and 
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Qualitative Accuracy - The ability of an analytical system 
identify compounds. 

Quantitative Accuracy - The ability of an analytical 
measure the concentration of an identified compound. 

Reconstructed Ion Chromatogram (RIC) - A mass spectr 
representation of the separation achieved by a gas 
total ion current versus retention time. 

Recovery - A determination of the accuracy 
comparing measured values for a fortified (spi d) sample 
spike values. Recovery is determined by the 01 

%Surrogate Recovery measured 

Relative Response Factor (RRF) - A measure 
response of an analyte compared to its internal 
Factors are determined by analysis of standards 
calculation of concentrations of anarJ __ __ 

the following equation: 

where: 

Resolution 

A 
C 
is 
x 

area of the 

RRF 

between peaks on a 
chromatogram. calculat d 
peaks by the peak hei ht 

the valley between the 
resolved, multiplied by 

100. 

concentration 

times the 

January. 1992 

from the 

time window is determined for each analyte 
njection to elution of a specific chemical 

Th window is determined by three injections 
a 24-hour period as plus or minus three 
absolute retention time for that analyte. 

Page G-5 



Exhibit G Semivolatile Organics Analysis of Ambient Air 

Rounding Rules - The following are the rules for rounding 

If the figure following those to be retained is le s 
is dropped, and the retained figures 
11.443 is rounded off to 11.44. 

If the figure following those to be retained 
figure is dropped, and the last retained 
example, 11.446 is rounded off to 11.45. 

If the figure following those to be reta· 
figures other than zeros beyond the fiv , 
the last-place figure retained 
number or it is kept unchanged 
is rounded off to 11.44, while 

If a series of multiple operations is to 
divide, multiply), all figures are carried 
Then the final answer is rounded to the proper n 
figures. 

See forms instructions 

Run - A continuous 
associated quality 

Sample Delivery Group (SDG) - A 
identify a group of samples 
samples within a Gase, re 
from all samples in an S 
defined by one of the f 

the figure 
an example, 

samples and all 
contract. 

which samples in a Gasa are 
of the first sample in the· Gase 

e D livery Groups by sample collection 

Report w 

Selected A plot of ion abundance vs. time or scan 
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number for ions of a specified mass. 

Semivolatile Organic Compounds - Target compounds 
between 1 x 10-1 and 1 x 10-7 mm Hg, and which are 
method. 

Standard Analysis - An analytical determination made 
target compounds; used to determine response factor. 

Static Calibration - Calibration of an analytica 
~oncentrations of calibration gas, obtained fro 
cylinders or prepared from standard stock solu 

Stock Solution - A standard solution which c n 
standards. 

Surrogates Compounds - Compounds added to ev 
used to evaluate analytical efficiency by measu 
brominated, fluorinated, or isotopically labelled c 
detected in environmental media. 

Target compound - The semivolatile 
determine; the compound of interes 

Tentatively Identified Compounds (TIC) 
are not target compounds, internal stan 
peaks are subjected to mass spectral libr 
identification. 

Time - When required to r 
expressed as Military 

other 

10 

item, time shall be 

Traffic Report (TR) -
sampler, which accomg 
which is used for d 

by the 
ment to the laboratory and 

and receipt by the laboratory. 

received 
receipt 

January, 1992 

time period for GCjHS system 
1 or continuing calibration) begins at 
a lysis that the laboratory submits as 

ne. ti period ends after 12 hours has 
clock. 

The date on which a sample is 
as recorded on the shipper's delivery 
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PREFACE 

The purpose of this contract is to provide the u.s. 
Protection Agency (EPA) with chemical analytical 
procedures, and an analysis structure which will generat 
documented quality. The methods for the analysis of ie t 

ironmental 
lity control 

a of known and 
was developed 
needs of with the guidance of the air toxics workgroup to ensu~ t 

regional, state and local air pollution programs wer~'addres 

The samples to be analyzed are of ambient ai';: lecte 
vicinity of known or suspected hazardous waste si s and may con 
potentially hazardous organic and/or inorganic ial in high 
concentrations. The Contractor should be awar the potential hazard 
associated with the handling and analyses of es samples. It is the 
Contractor's responsibility to take all nece sa measur. ;and precautions to 
ensure the health and safety of its employe s. The Co r tor is responsible 
for providing a safe working environment a d aking i ployees aware of the 
potential hazards of working with thes pIes. 

Procedures specified herein reparation and 
analysis of air samples for the presence and quan . atio 
parameters. The Contractor shall employ safe handlin roc 
generally accepted laboratory practOces in the performan ontract 
requirements and shall follow the uality nce and qua 0 y control 
(QA/QC) program specified herein. 

The data obtained under this EPA to determine 
the 
the 

requires 
control, and 

/ 
/ 

December, 1991 
Revision MAAOI.O 
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2.2 Analyze Samples for I nr~~'a 

Quant it at ion of Specifi Pa 
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Exhibit A Metal Analysis of Ambient Air 

GENERAL REQUIREMENTS ~ 
SECTION 1 Z 

The Contractor shall employ procedures specifie9iin t· Contract in the 
preparation and analysis of the ambient air samples ~o;~ pre 
quantitation of the metal parameters indicated in ,ihi;rit C. 

The Contractor shall employ proven techniq~':i~ identify an easu 
the metal parameters presented in the Target Co,po~nd List (TCL) as spe ·f"ed 
in Exhibit C. The Contractor shall perform sa pl~preparation, analysis 

I 
procedures, and quailty control procedures as prrscribed" Exhibit D, and 
meet specified sample preservation and hold" g 'ime req 

For all 
adhere to the 
Exhibit E and 

shall 
in 

Following sample analysis, the Contractor shal 
and shall report analytical activities, sample data, 
documentation as designated in Exh" ~ xhibit B 

control 
contai 11 reporting 

and deliver abIes requirements for thi 
reporting forms and forms instruct~ n 

ing copies of the data 

G 

The samples 
hazardous waste sites 
at high concentratio 
hazards associated 
Contractor's respo 
health and safety of ~ 

December, 1991 

this contract, Exhibit 
the text without 
Glossary definitions 

information included in the 

r are from known or suspected 
organic and/or metal materials 
uld be aware of the potential 
of these It is the 

the 

be aware of the importance of 
g era ted under this contract, as it is 

blic health or welfare and the 
generated under this contract may be used in 

r sponsible parties in the enforcement of 
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Exhibit A Metal Analysis of Ambient Air 

2.1 

SECTION 2 

SPECIFIC REQUIREMENTS 

For each sample, the Contractor shall perform 

TASK I: RECEIVE AND PREPARE AMBIENT AIR S~Jr .L..O"'" 

2 .1.1 The Contractor 
of-custody and document 

2.1.2 The Contractor shall provide t 
and instrumentation for analyses of th 
than the quantitation limits specifie 
provides the Contractor with the spec ic 
for ambient air samples and an appropria 
that shall be used. 

2.1.3 The Contractor shall prepare and analyze s 

na tical expertise 
qual to or lower 
In Exhibit D, EPA 

the 
maximum holding time specified in . 't D, even if are less 
than the maximum data submiss on time allowe 

2.1.4 amD!es-z~eived under this 
and 

caution. 
and recautions to 

2.2 TASK II: 

2.2.1 For e 
perform the analy 
accompanies the samp 
specific anal~tical requ 

2.2.2 

to 

of 
for 

2. 
of 

samples must 'ni ially be run undiluted (i.e., final product 

December, 1991 

ed re). When an analyte concentration exceeds 
linea ra ge, appropriate dilution [but not below the 

it ion limit (CRQL)] and reanalysis of the 
d, as specified in Exhibit D. 
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Exhibit A Metal Analysis of Ambient Air 

2.3 

2.2.4 For the purpose of this contract, e 
defined as analysis for all of the TCL constituents ·de 
C in accordance with the methods and quality contro ( 
Exhibit D and performance of related QA/QC as spec fi tl in 
Laboratory Control Samples (LCS) and spike sample/analy shall each be 
considered a separate full sample analysis. Aifllot QA/ requirements 
are considered an inherent part of this Contra a dare ·nclu in the 
contract sample unit price. 

TASK III: PERFOBH REQUIRED QUALITY ASSUIUU''',o£. 
PROCEDURES 

2.3.1 All specific QA procedures pre 
procedures prescribed in Exhibit D sha 
Contractor. Records documenting the 
maintained in accordance with the doc 
in Exhibit F, 
requirements. 

2.3.2 The Contractor 
QA/QC procedures, including th a 
of standard reference solutio s f m EPA, N 
traceable thereto, where avail le t 
standard solutions designed to 
equipment and procedures, from 
quantitation, produce reliable 
QA/QC requirements. 

2.3.3 Additional rterly or more frequently; 
SDG) , in the form of 
e Evaluation Samples (PES) 

i.e., with each Cas 
Laboratory Control 
for metals submit ed 
verification of . 

Contrac analysis, and in the form of 

2.3.3.1 
of data 

or 
form, including 
information, col 

as d scribed in Exhibit D and E. 

other than those designated by EPA will be 
ch data are unacceptable. Resubmission in 
dditional cost to the Government will be 

forms may be submitted in the hardcopy data 
forms are in exact EPA format. This means 

December, 1991 Page A-3 



Exhibit A Metal Analysis of Ambient Air 

2.3.4 The Contractor shall provide analytical equ' me t and technical 
expertise for this contract as specified by 

2.3.4.1 Inductively coupled plasma (ICP) emis 
the capability to analyze metals sequentially 

2.3.4.2 Inductively coupled plasma-mass 
capability to analyze metals (optional). 

2.3.4.3 Atomic absorption (AA) spectro 
furnace and flame analysis capabilities. 

2.3.4.4 The Contractor shall have, 
for all target compounds listed in 
samples from the Sample Management ice 
EPA for use in the Preaward Performance valuati 
the target compounds and thus shall not be 
unless or until they 
standard materials. 

with 

2.3.5 The minimum functio to meet the terms 
and conditions of this contrac 
designate and use qualified key rs 
The EPA reserves the right to revi w 

ontractor shall 
r ese functions. 
qualifications and 

experience. 

2.3.5.1 Project 

2.3.5.2 

2.3.5.3 

2.3.5.4 

2.3.5.5 

2.3.5.6 (lCP) Operators. 

Spectroscopist. 

Plasma-Mass Spectrometer (ICP-MS) 

Co pI d Plasma-Mass Spectrometer (ICP-MS) 

Atomic Absorption (GFAA) Operators. 

2.3.5.11 a ation Laboratory Supervisor. 
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Exhibit A Metal Analysis of Ambient Air 

2.3.5.12 Sample Preparation Specialists. 

2.3.5.13 Chemist (back-up). 

NOTE: The Contractor shall designate a Sample 
Control Officer. 

2.3.6 The Contractor shall respond within ~ ~ ys to req sts 
data recipients for additional information o~~lanations tha 
from the Government's inspection activitiej / 

2.3.7 The Contractor is required to re ai,/unused 
used sample containers for a period of days afte 
unless otherwise instructed in Exhibit Exhibi 

2.3.8 The Contractor shall adhere 
control procedures described in Exhibit 
therein, shall be required to show that all 

-0 -custody and document 
tation, as described 

followed. This documentation 
Purge (Exhibit B). 

2.3.9 

2.3.9.1 
containers broken) or 
Reports not with hi 
correspond) the 
The Contractor 

2.3.10 

are being strictly 
omplete Case File 

___ ·~l=ity will be scheduled 
Admin~s rative Project 

MO personnel by 
of sample scheduling, 

sure that samples are 

or 

in 

2.3.10.2 Each samples within a Case; or 
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Exhibit A 

2.3.10.3 Each seven calendar day period during whi h 
Case are received (said period beginning with the 
sample in the SOG). 

2.3.11 Data for all samples in an SDG must be 
one package) in the order specified in Exhibit 
EPA number of the first sample received in th 
are received together in the first SOG shipm n 
lowest sample number (considering both alp 
the first group of samples received under 
reported on all data reporting forms. 
that the last sample in the SOG is rece' e 

2.3.12 The Contractor is responsib1 
samples are received, through proper s 
and communication with SMO personnel. 

2.3.13 

2.3.14 

a SOG shall 

2.3.15 
shall be used by 
this contract bo h 

2.3.16 

of Ambient Air 

samples in a 
ipt of the first 

B) 

abe led with an 
form bearing 

e sample. The 
date of sample 

container. 

11 accept all samples scheduled by SMO, 

accepted. 

December, 1991 

b r of samples received in any calendar month 
y imitation expressed in the contract. Should 

to ac pt additional samples, the Contractor shall 
tr ct requirements for analysis of those samples 
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Exhibit A Metal Analysis of Ambient Air 

SECTION 3 ~ 

DETAILED TECHNICAL & MANAGEMENT REQUI~~ 

The Contractor shall have the following technic .{ and nagement 
capabilities: 

3.1 PERSONNEL 

3.1.1 Project Manager 

3.2.1.1 Responsible for all 
meet all terms and conditions 

3.1.1.2 Education: Minimum 
scientific/engineering discipline. 

3.1.1.3 Experience: Minimum of three 
including at least one year in a 

3.1.2 Inorganic Laboratory 

3.1.2.1 Responsible for all ec 
laboratory to meet all terms an 

3.1.2.2 Education: 

3.1.2.3 

3.1.3 

3.1.3.1 

3.1. 

experience, 

Inorganic 

in chemistry or any 

of laboratory experience 
t least one year in a 

of 

degree in chemistry or any 

years of laboratory experience, 
experience with QA principles and 

he management and quality control of all 

December, 1991 

e, software, documentation, and procedures), 
performing quality control on automated 
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Exhibit A of Ambient Air 

3.1.4.2 Education: Minimum of Bachelor's degree 
intermediate courses in programming, information n 
management systems, or systems requirements anal si 

or more 
database 

3.1.4.3 Experience: Minimum of three years 
systems management or programming including 
software used for data management and gener 

3.1.5 Program Analyst 

3.1.5.1 Responsible for 
of software and programs; generating, 
control procedures on analytical 

3.1.5.2 Education: Minimum of 
intermediate courses in programming, in 
systems, or systems requirements analysis. 

3.1.5.3 Experience: Minimum of 
applications programming inc 
used for data management an 

3.1.6 

3.1.6.1 

contract. 

3.1.6.2 
scientific/engin 
spectroscopy. 

3.1.6.3 

3.1. 7 

and maintenance 
erforming quality 

ated de1iverables. 

or more 
information 

systems or 
with software 

and maintenance 
of the 

greein chemistry or any 
ized training in rcp 

experience with 

tion and maintenance of the rcp 
and conditions of the contract. 

degree in chemistry or any 

year of applied experience with 
en al samples; or in lieu of educational 

ti nal years of experience operating and 
,b.t-·y." ...... ntation. 
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Exhibit A Metal Analysis of Ambient Air 

3.1.8 ICP-KS Spectroscopist (Required if e used.) 

3.1.8.1 Responsible for the operation, interpret ti ,and maintenance 
of the rCP-MS spectrometer(s) to meet all terms onditions of the 
contract. 

/ 
3.1.8.2 Education: Minimum of Bachelor's digr 
scientific/engineering discipline and speci~d 
ICP-MS spectroscopy. /~} 

3.1.8.3 Experience: Minimum of one ye oj applied 
rCP-MS analysis of environmental sample atd a min' 
applied experience with rcp analysis 0 e vi~onme a 

3.1.9 

3.1.9.1 Responsible for the operation d main 
spectrometer(s) to meet all terms and cond1 

3.1.9.2 Education: Minimum of Bachelor's 
scientific/engineering disci 

experience 
of two years 

samples. 

of the rCP-MS 
contract. 

istry or any 

3.1.9.3 xperience with 
rcp and e, in lieu of 

3.1.10 Graphite 

3.1.10.1 Responsi 
spectrometer(s) t 

3.1.10.2 

3.1.10.3 

3.1.11. 3 

December, 1991 

y. ars of experience operating 
ng ICP-MS techniques. 

of the GFAA 
contract. 

degree in chemistry or any 

with AA 

Supervisor 

1 technical efforts of sample preparations 
ions of the EPA contract. 

degree in chemistry or any 

years of laboratory experience, 
e year of supervisory experience. 
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Exhibit A Metal Analysis of Ambient Air 

3.1.12 Sample Preparation Specialist 

3.1.12.1 Responsible for all aspects of sample 
terms and conditions of the EPA contract. 

3.1.12.2 Education: Minimum of high school 
course in general chemistry or equivalent. 

3.1.12.3 Experience: 
analytical laboratory. 

3.1.13 Technical Staff Redundancy 

3.1.13.1 In order to ensure continu us 
required work as specified by the co ract, 
minimum of one chemist available at all 
person with the following qualifications. 

3.1.13.2 Education: Minimum of Bachelor's 
scientific/engineering discip, 

3.1.13.3 Experience: 
following areas: Iep 
and maintenance; classical chemi 
preparation for metals analysis. 

3.2 FACILITIES 

e in each of the 
AA operation 
and sample 

as important as the The adequacy 
technical staff for acc as specified by the EPA 
contract. 

3.2.1 

3.2.2 

for 

3.2.3 

Adequate, 
provided with: 

December, 1991 

well-ventilated work space with 
be available for receipt and safe 

well-ventilated work space shall be 
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Exhibit A Metal Analysis of Ambient Air 

3.2.3.1 Benches with chemical resistant tops. 

3.2.3.2 Exhaust hoods. 

/ 
3.2.3.3 Glove box or isolated area in Whi~h prep e 
materials. 

3.2.3.4 Source of distilled or deminerali ed rganic-fr 

3.2.3.5 Analytical balance(s) located 
in temperature. 

3.3 INSTRUMENTATION 

At a min~, the Contractor shall 
operative at the time of the Preaward Sit 
full duration of the contract. 

3.3.1 100 Samples/Honth 

Fraction 

ICP Metals 

GFAA Metals 

the 

with MS 

NOTE: instruments available 

December, 1991 

to ensure continuous operation to 
and turnaround times. 
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Exhibit A Metal of Ambient Air 

3.3.2 200 Samples/Month Capacity Requirements 

Fraction 
No. of 

Instrument(s) 

ICP Metals 1 

GFAA Metals 1 

NOTE: The Secondary Instrument 
Capacity is one GFAA. 

These instruments must be inclu 
equipment. In addition, the Contractor 
instrument parts and circuit boards 
meet contract-specified holding and 

3.3.3 

Further information on in tr 
ancillary equipment may be foun 
Contract. 

3.4 DATA HANDLING AND PACKAGING 

The Contractor 
specified in Exhibit 
required to: 

Provide 

3.5 

operatio 

3.5.1 

r's inventory.of 
an in-house stock of 

operation to 

this 

rts and data packages as 
t Contractor shall be 

s to meet the contract 

report preparations and 

with well-defined 

Responsib echnical efforts for the EPA contract such as 
sample preparation, am 
shooting of all instr 

December, 1991 

sample validation, and trouble-
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Exhibit A Metal Analysis of Ambient Air 

3.5.2 Project Manager 

Responsible for overall aspects of EPA contra 
receipt through data delivery) and shall be the pr ma 
Headquarters APO and Regional Technical Project 0 ficer 

3.6.3 Sample Custodian 

Responsible for receiving 
storage) . 

3.6.4 Quality Assurance Officer 

Responsible for overseeing the 
and reporting directly to upper mana 

3.6.5 Document Control Officer 

Responsible for ensuring that all document ene 
the Complete SDG File for inventory and are de1ive 
EPA Region or other receiver a ted by EPA. 

December, 1991 

the data 

ed are placed in 
e appropriate 
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Exhibit B Metal Analysis of Ambient Air 

CONTRACT 

SECTION 1 ~ 
REPORTS/DELIVERABLES DISTRI~~ 

The following table summarizes the contract r 
requirements specified in the Contract Schedule an 
of each deliverable. NOTE: Specific recipient n 
to change during the term of the contract. The 
Contractor in writing of such changes when theX oc 

Item 

Updated Standard 
Operating Procedures 
(SOPs) 

*Sample Traffic Reports 

**Sample Data Package 
including the Performance 
Evaluation Sample (PES) 

Results of 
Intercomparison 
Study/Preaward 
Performance Evaluatio 
(PPE) Sample 

Complete SDG 

*Verification of 
Parameters 

****Qualiti A 
Plan 

Distrib 

(1) 
(2) 
(3) 

December, 1991 

No. of 
Copies 

2 

3 

***3 

of 

of 

data 
sample 

day of January, 
April, July, and 

October. 

Submit copy within 7 
days by written request 

by APO. 

ystems Laboratory-Las Vegas 

Distribution 

(1) (2) (3) 

X X 

X 

X X X 

X X 

X 

X 

As Directed 
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Exhibit B 

* Also required in each Sample Data Package. 

** Concurrent delivery of these items to 

*** An SDG is a group of samples within a Case, r 
seven days or less and not exceeding 20 samp 
in the SDG are due concurrently. (See Exhi 1 

description). 

**** See Exhibit E for description. 

NOTE: As specified in the Contract Schedul 
Supplies and Materials), unless otherwise 
shall dispose of unused sample volume and 
earlier than 60 days following submission 

Address 

(1) USEPA Contract Laboratory 
Sample Management Office 
P.O. Box 818 
Alexandria, VA 22313 

For overnight delivery 

300 North Lee 
Alexandria, VA 

(2) USEPA Environment 
P.O. Box 93478 

For overnight 

(3) 

street address: 

of Ambient Air 

vernment Furnished 

no 

of he EPA APO, will provide the Contractor with 
for. th 10 EPA Regions. SMO will provide the 

eg'onal name/address lists as necessary 
t e and identify other client 
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Exhibit B Metal Analysis of Ambient Air 

SECTION 2 

REPORT DESCRIPTIONS AND ORDER OF DATA DE~ 

The Contractor shall provide reports and other ~li e 
the schedule specified in Section F of the IFB, "S ED 
required content and form of each deliverable is 

All reports and documentation shall be: /) 

Legible; 

Clearly labeled and completed in 
Exhibit; 

in this 

Arranged in the order specified in 

Paginated; and 

Single-sided. 

If submitted documentation 

Section 3 of t 
properly 
required 
format. 

the 

sub it or resubmit data as a 
ough an APO/TPO action, the 

and shall be sent to all 
Region). A cover letter 
delivered, to which EPA 

each deliverable item cited in the 
ee Section F of the IFB "SCHEDULE 

ollows in this Section. Items submitted 
in the order listed. Additionally, the 

2.1 UPD 

2.1.1 

December, 1991 

the order presented herein. 

ubmit updated copies of all required Standard 
hat were submitted with the Prebid Performance 

The updated SOPs must address any and all 
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.Exhibit B 

issues of laboratory performance and 
in the review of the PPE sample data 
Documentation. 

2.1.2 The Contractor must supply 

2..1.2..1 Evidentiary SOPs. 

2..1. 2..2. Sample receipt and logging. 

2.1.2.3 Sample and extract storage 

2.1.2.4 Preventing sample co~tami 

of Ambient Air 

2.1.2.5 Security for laboratory and s 

2.1.2.6 Traceability/equivalency of 

2.1.2.7 Maintaining instrum nt 

2.1.2.8 Glassware 

2.1.2.9 Technical 

2.1.2.10 Internal rev~'~~ 
individual data pac ge. 

2.1.2.12 
preparation. 

2.1.2.13 

Data 

required QA/QC data for each 

data reporting. 

trol, including case file 

including: 

data review; 

and accuracy; 

identifying systematic errors; 

December, 1991 

are complete and compliant 

1 QA inspection procedure (demonstrated by 
personal notebooks, internal PE samples, 
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Exhibit B 

Frequency and type of internal audits 
checks, perceived trouble areas); 

Demonstration of problem 
resumption of analytical 
(i.e., QA feedback); and 

Documentation of audit reports 
corrective action, etc. 

2.1.2.14 Data Handling. 

2.1.2.14.1 Data Management 
that are clearly defined for 
or re-submit deliverab1es specifY1 

Metal Analysis of Ambient Air 

update, correction, deletion, storage, 
readable data and files. Key areas of co ern 
organization including personnel and securit , 
operations, traceability, and quality control. 

2.1.2.14.2 

must 
must include the 

December, 1991 

be subjected to 

form of corrections and 
mitted, and/or resubmitted 
of updates. Documentation 

each change: 

changes or changes. Data 
rating the deliverables; 

according to the schedule 

reinspected as a part of the 
nspe ion process prior to submission. The 

. st the changes must be reinspected; 

approve changes to originally 

may be requested by laboratory 
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Exhibit B Metal Analysis of Ambient Air 

2.1.2.14.4 Life Cycle Management procedures m 
computer systems used to generate and edit con 
Such systems must be thoroughly tested and do 
utilization. 

2.1.2.14.5 A software test and acceptanc 
requirements, test results, and acceptan 
developed, followed, and available in w 

2.1.2.14.6 System changes shall not 
systems generating deliverables. C 
development system and tested prior. 

2.1.2.14.7 Each version of the p ductI 
identification number, date of instal 
and archived. 

2.1.2.14.8 System and operations documentation 
and maintained for each sy umentation 
manual and an operations 

2.1.2.14.9 Individual(s) 
shall be identified: 

System operation 
training; and 

to production 
first to a 

be 

functions 

Database data updating and QC. 

2.1. 2 .14.10 

2 .2 SAMPLE TRAFFIC a..r..CUD.. 

2.2.1 
shall 

2.2.2 

La 

December, 1991 

in 

TRs for all samples in an 
Sheet attached. 

items: 

price from contract; 
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Exhibit B Metal Analysis of Ambient Air 

Case number; and ~ 

List of EPA sample numbers of all samples in thej£OG identifying the 
first and last samples received, and their daLes of re ipt. 

NOTE: When more than one sample is received in !,f~e/~irst las 
shipment, the "first" sample received would be ~7!lowest sam e n 
(considering both alpha and numeric deSign~ti n~, and the "last amp 
received would be the highest sample number co~sidering both alpha d 
numeric designations). / 

2.2.4 Each TR shall be clearly marked thfthe SOG N 
sample number of the first sample in th SO~. 
entered below the laboratory receipt d te the 
sample received in the SOG shall be cle ly m 

2.2.5 If samples are received at the 
all the samples on one multi-sample TR 
SDG. In this instance, the laboratory 
photocopies of the TR, and subm· 

2.3.2 The sample 

Cover page; 

Sample data 

• Raw data; 

multi-sample TRs, 
be in the same 

the pro riate number of 
SOG er sheet. 

consecutively paginated, 
in an SDG. These 

reanalyses, blanks, 

ix units as follows: 

learly labeled "Cover Page." The Cover Page 
name; laboratory code; contract number; Case 

umber (appears on cover page of SAS); EPA 
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Exhibit B Metal Analy-sis of Ambient Air 

sample numbers in alphanumeric order, showing EPA 
referenced with laboratory ID numbers; and comme 
detail any problems encountered in processing t 
package. 

The Cover Page shall contain the 

"I certify that this data package is in c 
conditions of the contract, both technic 
other than the conditions detailed abov . 

This statement shall be directly fo1 
Laboratory Manager or his designee with a 
the signer's name and title, and the date of S1 

Sample data shall 
all samples in the 
number order. 

2.3.2.3 

completeness, 
the data contained 
he Laboratory 
following 

Sheet, for 
EPA sample 

The quality c the following forms: 

NOTE: 

Method 0 

December, 1991 

duplicate forms m~st be 

[FORM II - AAIN]; 

dards (Quarterly) [FORM III - AAINJ; 

Check Sample [FORM V - AAIN]; 

- AAIN]; 

e [FORM VIII - AA1N]; 

itions [FORM IX - AAIN]; 
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Exhibit B Metal Analysis of Ambient Air 

ICP and ICP-MS Serial Dilutions [FORM X - AAIN] , 

Method Quantitation Limits (Quarterly) [FORM 

ICP-MS Tuning and Response Factor 

ICP-MS Internal Standards Suuunary 

Preparation Log [FORM XV - AAIN]; 

Analysis Run Log [FORM XVI - AAIN]; 

Standard Solutions Source {FORM I 

2.3.2.4 Raw Data 

2.3.2.4.1 For each reported value, 
raw data from the instrument used to 
for raw data for quarterly verifications . st 
Raw data shall contain all instrument readouts 
results, including those re that may fall be 
Quantitation Limit (MQL). 11 ICP, and GFAA 
provide legible hard copy 0 

(i.e., stripcharts, printer 
sequential instrument readout 

2.3.2.4.2 

units for 

[FORM XII -

1 truments must 
trument readout 
y of the direct 

shall be: Iep, 
for 

2.3.2.4.3 
appropriate 
following: 

ith EPA sample number and 
identify unequivocally the 

Initial 

Duplicates; 

December, 1991 

pIes (by EPA sample number) and all 
olumes used to obtain the reported values. 
and dilutions are consistent for all 
general statement outlining these 
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Exhibit B Metal Analysis of Ambient Air 

• Spikes (indicating standard solutions used, fi 
concentrations, volumes involved). If spike ·nf 
concentration, volume) is consistent for a ven 
statement outlying these parameters is suff ci 

Instrument used, any instrument 
other apparent anomalies on the 
data voided or data not used to 
written explanation; 

Data and EPA sample number 
clearly and sequentially identifi 

All calculations for sample and 
percent recovery, coefficient of 
linear fit; 

Time and date of each analysis. Instrument 
submitted if they contain rmation. 
not automatically provid 
entered on all raw data f i ·t1a~~~-·~ 

verification and blanks, as weI 
linear range analysis standa 

Integration times for 

2.3.2.5 

These 

Date; 

Sample 

analyses 

of 

sample changes or reactions 

December, 1991 

and SOG Cover Sheet shall be submitted 
is Exhibit for all of the samples in the 

ed in increasing EPA sample number order, 
umeric designations. 

Page B-IO 



Exhibit B Metal Analysis of Ambient Air 

TABLE B-1 

Codes for Labelling Metal Data 

Sample 
Duplicate .. 
Sample Spike 
Instrument Calibration Standards: 

ICP and ICP-MS . . . . . . 
Atomic Absorption ..... . 
Initial Calibration Verification 
Initial Calibration Blank 
Continuing Calibration Verification 
Continuing Calibration Blank 

Interference Check Samples: 
Solution A 
Solution AB 
CRQL Standard for AA 
CRQL Standard for ICP and 

Laboratory Control Samples 
Preparation Blank . . 
Linear Range Analysis Standard 

NOTES: 

1. When 

2. 

3. 

4. 

December, 1991 

· ... /'. 
· .. (;. 

· S·~· ;or blank standar: 
IO/~U. S10, etc. 

rcv 
rCB 
CCV 
CCB 

rCSA 
rCSAB 

CRA 
CRr 
LCS 

PB 
LRS 

than field samples, the wOw, 
be added to the EPA Sample 

p 'cate must be formatted 

fix for the standards 
standard in ".glL. 
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Exhibit B Metal Analysis of Ambient Air 

2.4 RESULTS OF INTERCOMPARISON/PERFORHANCE EVALUATION S 

The reporting of analytical results for Intercompa 
Performance Evaluation (PPE) sample analyses include 
specified in part 2.3 for reporting of sample data. 
carried through the ~ same process as an anal 

2 . 5 COMPLETE CASE FILE PURGE 

be 

2.5.1 atory records 
een previously 
submitted to EPA 

as a deliverable. These items shall b with their Document 
Inventory Sheet FORM AADC-2 (see Exhib' 
numbering and inventory procedure). Thes 'tems but are not 
limited to, sample tags, custody records, sam e tra 
analysts' logbook pages, bench sheets, instrumen eado 
printouts, raw data summaries, instrument logbook pa s 
instrument conditions), corresp and the documen 

2.5.2 Shipment of the Complete 
overnight courier, priority mail 
seals, which are provided by EPA, s 
and a document inventory and transmi 
is not required to maintain any docume ts f 
submission of the Complete DG should 
maintain a copy of the 

2.6 VERIFICATION OF IN 

2.7. epare a written Quality Assurance Plan (QAP) 
that are implemented to achieve the 

grity, validity, and useability; ensure that 
reme 5 st s are maintained in an acceptable state of 

stability and rep ducibil'ty; detect problems through data assessment and 
established correcti ac ion procedures which keep the analytical process 
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Exhibit B Metal Analysis of Ambient Air 

reliable; and document all aspects of the measurement 
provide data which are technically sound and legally 

2.7.2 The QAP must present, in specific terms, 
organization, objectives, functional guidelines, 
activities designed to achieve the data quality 
contract. Where applicable, SOPs pertaining to ea 
included or referenced as part of the QAP. 
during on-site laboratory evaluation and upo 

/ 
~ 

/ 
I 

/ 

/ / 
! 

December, 1991 

order to 
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Exhibit B: Form Instructions Guide of Ambient Air 

SECTION 3 

FORM INSTRUCTIONS GUIDE 

This section 
required Data Reporting Forms for analysis of meta 
air. This section is organized into the following 

• General Information and Header Informati n 

Cover Page - [COVER PAGE - AAIN] 

• Analysis Data Sheet [FORM I - AAIN] 

Initial and Continuing Calibration 

CRQL Standards/Linear Range 

• Blanks [FORM IV - AAIN] 

ICP Interference Check Sam 

• Duplicates [FORM VII - AAIN] 

Laboratory 

Factors (Annual) [FORM XII -

December, 1991 

- AAIN] 

[FORM XIII - AAIN] 

[FORM XIV - AAIN] 

- AAINJ 

AADC-IN-l] 

[FORM AADC-IN-2] 

Page B-14 



Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

3.1 GENERAL INFORMATION AND HEADER INFORMATION it 
3.1.1 Values must be reported on the hardcopy fo cording to the 
individual form instructions in this Section. Eac fo submitted must 
be filled out completely for all analytes. Multip~e be 
submitted in place of one form if the information1on 
submitted on one form. / 

3.1.2 

round 

3.1.3 

3.1.4 
must be 

3.1.5 Six pieces 0 

each data reporting 
No., SAS No., and 
and must match on al 

3.1.5.1 
identify 

3.1.5.2 
hyphens, 

or 

de , deleted, or 
1Z~~~~~n a proval of the 

i.e., "Lab Code", 
orms, except that 

Contractor 

the header sections of 
Contract, Lab Code, Case 
be entered on every form 

to 

EPA contract, including 

is an a babetic abbreviation of up to 6 
~~~~~~~~~E~A, to identify the laboratory and aid in 

ode shall be assigned by the EPA at the time 
~~_n~o~t be modified by the Contractor, 

If a change of name or ownership occurs 
ode will remain the same until the 
e EPA to use another lab code as~igned by 
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.Exhibit B: Form Instructions Guide Metal Analy'sis of Ambient Air 

3.1. 5.4 The "Case No." is the EPA-assigned Case 
characters) associated with the sample and recorde 

5 

3.1.5.5 

leave "SAS No." blank. 

NOTE: Some samples in 

3.1. 5.6 The" SOG No. n 

number is the EPA sample 

the 

~en several samples are received toget 
the SOG number must be the lowest sample n er 
and numeric designations) in the first group 0 

the SOG. 

not. 

The SDG 

3.1.6 The EPA sample number is the unique 1 . ing number given in 
the TR that accompanied that s lruumber is as igned by the EPA 
and it must be used exactly as a i ed. 

3.1.6.1 The "EPA SAMPLE No." m t: b en ered on several of the forms. 
This number appears either in the u er r ght hand corner of the form, 
or as the left column table summ iz g data from a number of 

appropriate. 

3.1. 7 

Oecemoer, 1991 

A SAMP nte ed into the triple-spaced 
must be centered on the 
box. 

associated with 
In 
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.Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

Raw Data Result Specified Format on Form 

5.9 6.3 (to three decimal places) 

5.99653 6.3 (to three decimal 

95.99653 6.3 (to three decimal 

995.99653 6.3 (to three decimal 

9995.996 6.3 (to three decimal 

99995.9 6.3 (to three 99996.0 

999995.9 6.3 (to three invalid 

NOTE: 6.3 stands for a maximum of six si and up to three 
decimal places. 

3.1.8 Before evaluating a number for being i 
control in relationship to a certain limit, the num r be 
rounded using EPA rounding rul s significance r 0 ted for that 
limit. For instance, the co rol limit for is ± 10 percent of the 
true value. A percent recove 0.4 would considered in 
control while a value of 110.6 of control. In 

3.2 COVER 

3.2.1 
an SDG, 
comments. 
Manager to autho 
with the SDG. 

3.2.2 

3.2.3 
order, 

December, 1991 

while a 

samples analyzed within 
ation and general 

s1gned by the Laboratory 
d deliverab1es associated 

sequence -

ers ~ be listed in ascending alphanumeric 
ollowing Cover Page if applicable. 
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Exhibit B: Form Instructions Guide of Ambient Air 

3.2.4 Under "Lab Sample ID," a laboratory sample . de ification (up to 
ten characters) may be entered for each associated PA sample number. If 
a laboratory sample ID is entered, it must be ed identically (for 
each EPA Sample No.) on all associat\~d data. 

3.2.5 Enter "Y" or "N" for "YES" or "NO," r sp 
each of the two questions concerning ICP and 
question must be explicitly answered with a I or an "N." 
question must be answered with a "Y" or "N" if the answer to the 
question is "Y." It should be left blank f 
question is "N." 

3.2.6 Under "Comments," enter any p ob nt red, both technical 
resolution performed and administrative, the corrective a 

for all of the samples in the SDG. 

3.2.7 Each Cover Page must be signed, in 0 by the Laboratory 
the release and 

with an SDG. 
Manager or the Manager's designee, and dated to 
verify the contents of all data and deliverables as 

3.3 ANALYSIS DATA SHEET [FORK I -

3.3.1 This form is used to ta 
for target analytes (Exhibit C). 

3.3.2 Complete the header 
instructions and as fo~~~ 

3.3.3 For 
for the sample, 

3.3.4 

3.3.5 
(to two 

3.3.6 

en 

+=-..... _.11 e analysis results 

header 

identification 

dat (formatted MM/DD/yy) the 
ecorded on the TR [i.e., the 

the air volume sampled 

date (formatted MM/DD/yy) the 

abstract services register 
If a case number doesn't exist, 

3.3.8 
result 
result is 

"CONCENTRATION," if the analytical 
equal to the MQL, report the result. If the 
QL, report the CRQL value. 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

NOTE: Analytical results must be reported 
the result value is less than ten, and to three sign' 
the result value is greater than or equal to ten. 

/ 
NOTE: The requirement for reporting results ~c two or 
figures applies to FORM I-AAIN only. Follow th~' sPF' ic 
for.r~porting all other results on required fOyms Is des 
Ex.h1b1t. ~/ 

f'.._ 

3.3.8.1 Under "p.g/L," enter the value ~tai'ned (to two signifi 
figures if the result value is less tha~!te~ and to three significant 
figures if the result value is greater ~havor equ to ten) for the 
analyte. /;' / 

3 3 8 2 U d " / 3 " h il~' b . Id . . f' . . . n er p.g m, enter tea 0 ta1~e to two s1gn1 1cant 
figures if the result value is less an t nd 0 three signi'ficant 
figures if the result value is greater n or e ual to ten) from the 
following equation: 

Analyte Cone. _ 9 L 
air, ~g/m3 - ----~~~~~~~~~~~--~~~~~ Eq. B-1 

3.3.9 Under the 
qualifiers 
qualifiers 
Cover Page 

3.3.10.2 
meanings 

E 

N 

December, 1991 

included on the 

of result qualifiers. 

"B" if the reported value 
han the CRQL but greater than 

orted value was obtained from 

Specified entries and their 

timated because of the presence of 

correction(s) is 
esult concentration; 

on/exposure precision not met; 

ecovery not within control limits; 

Page B-19 



Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

3.4 

S The reported value was 
Additions (MSA); 

* Duplicate analysis not within contro 

+ Correlation coefficient for the MS 

NOTE: Entering "S," or "+" is mutually 
these qualifiers can appear in the same 

3.3.10.3 M (Method) qualifier: 

"Ph for ICP; 

"PM" for ICP-MS; 

"A" for Flame Atomic Absorption; 

"F" for Graphite Furnace Atomic 

NR if the analyte is 

3.3.11 Under "Comments," ente an 
the analyte results and note an si 
sample analysis (e.g., MSA determ 
and administrative, the corrective 
for the sample in the SDG. 

3.4.1 
calibrations solut 

3.4.2 

3.4.3 
maximum) 
maximum). 
EMSL-Cinc' 

1 

te, the following: 

ents concerning 
at occurred during 

rferences), both technical 
en, and resolution performed 

of 

ording to the header 

or 

s of FORM lI-AAIN if more calibration 
sources 

3 .4.5 Under"Y "e ter the number of the wavelength or mass number 
for which the results each analyte are reported on the form. The 
wavelength number is a number assigned to each wavelength used when more 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

than one wavelength is used to obtain data for analyt 
wavelength number of "1" is assigned to the longest 
the analyte in the SDG. A wavelength number of "2" 
second longest wavelength and so on. A mass numb 
~he greatest mass used for the analyte in the SD . 
assigned to the second greatest mass and so on. 
blank if a single wavelength or mass is used t 
analyte in the SDG. 

3.4.6 Under "INITIAL CALIBRATION True," 
(in pg/L, to three decimal places) of eac 
Calibration Verification Solution. 

3.4.7 Under "INITIAL CALIBRATION ~= 
concentration (in pg/L, to three deci 
measured in the Initial Calibration 

3.4.8 Under "INITIAL CALIBRATION XR," ent 
whole number) of the percent recovery computed a 
equation: 

concentration 
Solution. 

3.4.9 Under ter the true 

A 

found 

following 

Eq. B-2 

concentration (in 
Continuing Calibr 

) of each analyte in the 

3.4.10 Under" 
concentration 
in the 

NOTE: 

Verification, 
Continuing Calib 

December, 1991 

measured 

Found" columns. The 
va s for the first Continuing 

o umn to the right must contain values 
alibration Verification. The column to the 

no second Continuing Calibration 

is required to report mUltiple 
if cations, then the column to the left on the 

va ues for the third Continuing Calibration 
the right must contain values for the fourth 

ification, and so on. 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

3.5 

3.4.12 Under "CONTINUING CALIBRATION %R," 
nearest whole number) of the percent recovery 
following equation: 

%R = Found (CCV') x 100 
True (CCV) 

Where True (CCV) is the true concentration 
(CCV) is the found concentration of the an yt 
Calibration Verification Solution. 

NOTE: The form contains 
Entries to these columns 
entries to the "Continuing Calibratio 

the 

Eq. B-3 

3.4.13 Under "M," enter the method 

3.4.14 If more than one wavelength or mass is 
analyte, then submit additional copies of 

3.4.15 

3.5.1 

for each an yte must follow 
starting with the 

t, continuing to 
iate. F r ins ce, the first ICV 

ir t FORM lI-AAIN. In a run 
must be reported in the 

nd the second CCV must be 
fo The third CCV must be 
on FORM II-AAIN. On the 

ri ht CCV column must be left 
e; if a second run for an 

be reported on a third FORM 
ion as explained before. 

specific comments 
any significant problems encountered 
(i.e., percent recovery outside the 

ce both technical and administrative, the 
nd resolution performed for the ICV and CCV. 

Limit Standards (CRQL) 

an 

3.5.1.1 This fo s used to report analyte recoveries from analyses 
of the CRQL Standards. 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

3.5.1.2 Complete the header information 
instructions and as follows. 

3.5.1.3 Under "CRQL," enter the sources of thEj CR: L Standards for 
"ICP Source," "ICP-MS Source," and "GFAA Source? analy s in their 
respective fields (twelve characters maximum etch, s ex ined in part 
3.4.3. / I 

3 . 5 .1. 4 Under "YOMN," ~r 
explained in part 3.4.5. / 

3.5.1.5 Under "True," enter the true co (in ~g/L, to three 
ource Solution 

ith the SDG. 
decimal places) of each analyte in 
that was analyzed for analytical s 

3.5.1.6 Under "INITIAL Found," en 
~g/L, to 
Standard 

3.5.1.7 Under "INITIAL %R," enter rest whole 
following number) of the 

equation: 

%R = Eq. B-4 

3.5.1.8 Under 
to three 
Solution 

3 . 5 . 1. 9' Under 
number) of the 
equation: 

NOTE: 

(in pg/L, 
Standard 

Eq. B-5 

reported there must be a final one. 
If a CRQL Standard was required to 

(to avoid exceeding the 8-hour 
"FINAL_FoundR section of this form. 

ta dards analyses were required or analyses 
t n one wavelength or mass per analyte, 

of FORM I1I-AAIN in the appropriate order. 

der 0 r orting CRQL standards for each ana1yte must 
. al order in which the standards were run starting 

with III ~IN and continuing to the following FORM 111-
AAIN as appropriate. en multiple wavelengths and masses are used for 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

one analyte, all the results of one wavelength 
proceeding to the next wavelength or mass. 

3.5.1.12 Under "Comments," enter any CRQL-spe 
tbe analyte results, any significant problems 

ents concerning 
uring the 

CRQL standard analysis (e.g., percent recover 0 e 
limits), both technical and administrative, he corrective 

rol 

and resolution performed for the standard. 

3.5.2 Linear Range Standards 

3.5.2.1 FORM lII-AAIN is also used 
the quarterly analyses of the Linear 

3.5.2.2 Complete the header info 
instructions and as follows. 

3.5.2.3 Under "LRS," enter the 
"ICP-MS Source", and "GFAA Source" analyses in res 
(12 characters maximum each), as ined in part 3. 

3.5.2.4 Under 
to three decimal 
was analyzed for 

from 

3.5.2.5 
p.g/L, to 

found concentration (in 

Solution analyzed a 

3.5.2.6 
number) 
equation: 

3.5.2.1 

in the LRS 

v 1 e (to the nearest whole 
according to the following 

Eq. B-6 

enter the found concentration (in p.g/L, 
alyte measured in the LRS Solution 

IR," enter the value (to the nearest whole 
ery computed according to the following 

Final Found x 100 
LRS True 

Eq. B-7 

3.5.2.9 nalyses were required or analyses were performed 
using more than on elength per analyte, submit additional copies of 
FORM lII-AAIN in the appropriate order. 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

3.5.2.10 The order of reporting the LRS for each 
the chronological order in which the standards wer r starting with 
the first FORM III-AAIN and continuing to the fo1 ow' g FORM III-AAIN as 
appropriate. If mUltiple wavelengths or masses sed for one 
analyte, all the results of one wavelength or be reported 
before proceeding to the next wavelength or 

3.5.2.11 Under "Comments," enter any LRS­
the analytes results, any significant prob 
LRS analysis (e.g., percent recovery outs'de 
technical and administrative, the correc 
resolution performed for the standard. 

3.6 BLANKS [FORM IV - AAIN] 

3.6.1 This form is used to report 
Initial Calibration Blank (ICB) , the 
and the Preparation Blank (PB). 

3.6:(2 Complete the header information 
instructions and as follows. 

3.6. j Under "YOMN," enter 
results of each analyte are rep 
number is a number assigned to ea 
than one wavelength or mass is use 
SDG. A wavelength number of "1" 
used for the ana1yte in SDG. 
to the second longest wave len h 
assigned to the gre 
number of "2" is a si 
field must be lef b 

er for which the 
wavelength or mass 
used when more 

ta'n data for an analyte in the 
d to the longest wavelength 

th number of "2" is assigned 
mass number of "1" is 
yte in the SDG. A mass 

gre t st mass and so on. The 
length or mass is used to obtain 

3.6.4 
~g/L, to' three de 

(ICB)," enter the concentration (in 
of each analyte in the most recent Initial 

Calibration 

3.6.5 ncentration of each analyte 
o e the MQL or below the negative value 

3.6.7 Unde "CON NG CALIBRATION BLANK 1," enter the concentration 
(in ~g/L, to thr decim places) of each analyte detected for the first 
CCB analyzed after B. Enter any appropriate qualifier, as 
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3.7 

explained for the "Initial Calibration Blank," in th 
column immediately following the "CONTINUING CALIB 
column. 

3.6.8 If only one CCB was analyzed, then leav t 
"Conc. 2" and "Conc. 3" blank. If up to three CB 
complete the columns labeled "Conc. 2" and "Co 
the instructions for the "CONTINUING CALIBRA 
more than three CCBs were analyzed, 
FORM IV·AAIN as appropriate. 

3.6.9 Under "PREPARATION BLANK 
~g/L, to three decimal places) of each 
appropriate qualifier, as explained f 
column immediately following the "PREP 

3.6.10 Under HM," enter the method 

3.6.11 If more 
analyte, submit 

3.6.12 The order of reporting 
the chronological order in which 
first FORM IV-AAIN and moving from 
following FORM IV-AAIN as explained 
wavelengths or mass are used for the 
results of one waveleng~~~ 
the next wavelength 0 

3.6.13 Under "Co 
concerning the a 
during the reB, 
limi ts), both t 
and resolution 

(in 

3.3.10.3. 

an 

for each a alyte must follow 
Tnm-~arting with the 
and continuing to the 
When multiple 

s of one analyte, all the 
orted before proceeding to 

and specific comments 
·cant problems encountered 

anks outside the control 
, the corrective action taken, 

3.7.1 ICP Interference Check Sample (ICS) 
. struments used in SDG analyses. 

information according to the header 

3.7.4 0.," enter an identifier that uniquely 
identifies the specific instrument within the Contractor laboratory. No 
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Exhibit B: Form Instructions Guide 

two ICP-MS instruments within a laboratory 
Number. If ICP is used leave blank. 

Metal Analysis of Ambient Air 

3.7.5 For "ICS Source," enter the lCS source ( el 
maximum each), as previously explained in part 3 4.3. 
include the name and number identifying it (e. 
laboratory must use the identification suppli 

3 • 7 • 6 Under "WOMN, tI enter the wavelength 
results of each analyte are reported on th 
is a number assigned to each wavelength 
wavelength is used to obtain data for a 
wavelength number of "I" is assigned t 
the analyte in the SDG. A wavelength 
second longest wavelength and so on. 
the greatest mass used for the analy~ in 
is assigned to the second greatest mass 
left blank if a single wavelength or mass 
analyte in the SDG. 

3.7.7 Under "TRUE Sol. A," 
three decimal places) of eac 

3.7.8 
three 

e 

elength used for 
assigned to the 
"1" is assigned to 

A mass number of "2" 
The field must be 

(in JLg/L, to 
A. 

to 

3.7.9 
JLg/L to 

the found concentration (in 

analysis of Solution 

JLg/L to three de 
analysis of Sol 

3.7.11 Under 
number) of 
equation: 

re 

December, 1991 

in the initial 

concentration (in 
in the initial 

value (to the nearest whole 
to the following 

Eq. B-8 

enter the found concentration (in JLg/L, to 
analyte measured in the final analysis as 

(positive, 
or mass used for 
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3.7.14 Under "FINAL FOUND %R," enter the value (to 
number) of the percent recovery computed according 
equation: 

of Ambient Air 

whole 

%R:: Final Found Solution AB 
True Solution AB 

Eq. B-9 

NOTE: For every initial solution reported 
However, the opposite is not true. If an 
in the middle of a run (to avoid exceedin 
reported in the "FINAL FOUND" section of thO 

as required to 
8-hour limit), it 

3.7.15 If more ICS analyses 
FORM V-AAIN as appropriate. 

copies of 

3.7.16 The order of reporting 
temporal order in which the standards were ru star . g with the first 
FORM V-AAIN and continuing to the following FORM s appropriate. 
When multiple wavelengths or masses are used for one naly e, all the 
results of one wavelength must be re d before proce 'ng to the next 
wavelength in the same manner. 

3 . 7 .17 Under "Comments," enter ts concerning the 
ountered during the rcs 
control limits), both 

analyte results, any significant 
analysis (e.g., percent recovery ou 
technical and administrative, the cor ecti e action taken, and resolution 
performed for the sampl~--~ 

3.8 SPIKE 

3.8.1 
recovery which 
the pre-digest 

3.8.2 

3.8.3 
characte s 
form we,-e 
the EP,A 

sPi1a 

3.8. 

number 
than 
SDG. 

December, 1991 

for the spike sample 
known quantity of analy~e ~o 

according to the header 

enter the EPA sample number (7 
samp om which the spike results on this 
ber must be centered in the box. Note that 

elude the spike sample suffix for which the 

he wavelength or mass number for which the 
eported on the form. The wavelength or mass 

to each wavelength or mass used when more 
is used to obtain data for an analyte in the 

is assigned to the longest wavelength 
A wavelength number of "2" is assigned 

and so on. A mass number of "I" is 
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Exhibit B: Form Instructions Guide Metal Analysis of Ambient Air 

assigned to the greatest mass used for the analyte in th 
number of "2" is assigned to the second greatest mas 
field must be left blank if a single wavelength or 
data for an analyte in the SDG. 

3.8.5 Under "CONTROL LIMIT %R," enter 
value was greater than or equal to one-fourth 
If not, leave the field empty. 

3.8.6 Under "SPIKED SAMPLE RESULT 
~g/L, to three decimal places) of each an 
Enter any appropriate qualifier in the " , 
following the Spiked Sample Result (SSR 

3.8.7 Under "SAMPLE RESULT (SR), n 

three decimal places) of each analyte asur 
the EPA sample number box) on which the m 
Enter any appropriate qualifier in the "C" 
following the Sample Result (SR) column. 

3.8.8 Under "SPIKE ADDED 
three decimal places) of each ana 
added concentration is specifi 
reported must be that specific c 

SDG. A mass 
so on. The 

is used to obtain 

(in'~g/L, to 
If the spike 

lue added and 

3.8.9 
percent 

nearest whole number) of the 

NOTE: %R must be re 
value of zero 
than the MQL. 

3.8.10 Under 

December, 1991 

equation: 

Eq. B-10 

e ative, positive or zero. A 
if the analyte value is less 

to 

used or enter "NR" if the analyte is 

for spike sample analysis of 
of FORM VI-AAIN must be submitted 

pi s of FORM VI-AAIN for each sample on which a 
sis was performed. 
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3.9 

3.8.13 Under "Comments," enter any spike sample spe 
concerning the analyte results, any significant pro le 
during the spike sample analysis (e.g, percent re ov y 
control limits), both technical and administrativ. , the 
taken, and resolution performed for the samPle.~ ~ 

DUPLICATES [FORM VII - AAIN] ~ 

3.9.1 This form is used to report results 
determining the precision of the method. 

3.9.2 Complete the header information 
instructions and as follows. 

3.9.3 In the "EPA SAMPLE No." box, e 
characters maximum) of the sample from 
this form were obtained. The number must be 

3.9.4 Under "WOMN," enter the wavelength or mass 
results of each analyte are re the form. 
number is a number assigned t 
than one wavelength or mass is se 
SOG. A wavelength number of "1" 
used for the analyte in the SOG. 
to the second longest wavelength an so 
assigned to the greatest mass used fo 
number of "2" is assigt! ...... __ o.L 

field must be left b nk if a 
for an analyte in S 

comments 

rrective action 

on 

r which the 

is 
mass 
The 
data 

concentration (in the required 
places) of each analyte in the 

sample number box) on which a 

nCR 

3.9 

3.9.8 Under 
the Relative 

pe ormed. Enter any appropriate qualifier in the 
di tely following the "SAMPLE (S)" column. 

( ),' enter the concentration (in the required 
decimal places) of each analyte measured in 

d in the EPA sample number box). Enter any 
"C" qualifier column immediately following 

er the absolute value (to one decimal place) of 
Difference for all analytes detected above the MQL 
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3.10 

in either the sample or the duplicate, 
following equation: 

RPD = Is - DI x 100 
S + D 

2 

3.9.9 A value of zero must be substituted f 
concentration is less than the MQL in 
concentration is less than the MQL in both 
empty. 

3.9.10 Under nQ," enter n*n if the dup ic 
out of the control limits. If both s pI 
greater than or equal to five times C QL, 
or equal to 20 percent to be in contro 

to the 

Eq. B-ll 

values are less than five times CRQL, the 
between the two values must be less than or e 
control. If both values are below the CRQL, the 
applicable. 

3.9.11 Under HM," enter the 

3.9.12 

required duplicate 

concerning the a 
during the dupli 
control limits), 
taken, and reso 

3.10.1 
Sample 

was not required 

ica ple analysis of 
FORM VlI-AAIN must be 

each sample on which a 

the Laboratory Control 

according to the header 

appropriate source solution identifier 
EPA for the LCS solution that was 

e was analyzed by a certain method or if the analyte 
alyzed, then leave the appropriate spaces empty. 
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3.10.5 Under "WOMN," enter the wavelength or mass 
results of each analyte are reported on the form. 
number is a number assigned to each wavelength or 
than one wavelength or mass is used to obtain dat for 
SDG. A wavelength number of "1" is he 
used for the analyte in the SDG. A 
to the second longest wavelength and so on. 
assigned to the greatest mass used for the a 
number of "2" is assigned to the second gre te 
field must be left blank if a single ng 
data for an analyte in the SDG. 

3.10.6 Under "M," enter the method 

3 .10.7 Under "LIMITS," enter the low 1im1 
nearest whole number) in the left column, 
concentration value (to the nearest whole n er) 
each ana1yte in the LeS according to the ± 20 pe 

3.10.8 Under "TRUE," enter th 
places) of each analyte in th 

of Ambient Air 

which the 

for 

3.10.9 Under "FOUND," enter the 
places) of each analyte measured x 

~~.n-~o three decimal 

3.10.10 Under "C," 
value of the Les. 

3.10.11 
percent recovery c 

3.10.12 

ana te 
analys' 
technical 
performed for 

December, 1991 

arest whole number) of the 

Eq. B-12 

than the MQL, a value of 

FORM VIII-APIN as appropriate, if 
n addition, submit additional copies of 

one wavelength was used to determine an 

any LeS specific comments concerning the 
problems encountered during the LCS 

co ery outside the control limits), both 
, the corrective action taken, and resolution 
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3.11 METHOD OF STANDARD ADDITIONS [FORM IX - AAIN] 

3.11.1 This form is used to report the results of 
the Method of Standard Additions (MSA) for GFAA an 

3.11.2 Complete the header information 
instructions and as follows. 

3.11.3 Under "EPA SAMPLE No.," enter the EP 
characters maximum) of the sample from whic 
results on this form were obtained. 

NOTE: Only field samples and duplicate 
thus the EPA sample number usually has 

3.11.4 A maximum of 32 samples can be ntere 
additional samples required MSA, submit a itiona 
Samples are listed in alphanumeric order per 
FORMs IX-AAIN as appropriate. 

3.11. 5 Under "An," enter the 
for each parameter for which 
The parameters must be in alph 

using 

this form, 

If 

Submit additional 

NOTE: parameter must be reported 
ding to the alphabetic 

ance, results for Al 

3. 
( to 

December, 1991 

Bl22 would be reported in 
Ca ium) in BBB120 etc. 

"SECOND," "THIRD," 
places) of the 

dd d, Found," enter the concentration in ~g/L 
) the analyte added in the left column and 
( three decimal places) of the analyte 

ri tion) after second addition to the sample 
ight column. 
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3.12 

3.11.6.4 Under "THIRD, Added, Found," enter the co 
(to three decimal places) of the analyte added in 
the found value in ~g/L (to three decimal places the analyte 
(excluding sample contribution) after third add'tion t 
analyzed by MSA in the right column. 

NOTE: The "ZERO, Found," "FIRST, Found," "S 
Found" must have the same dilution factor. 

3 .11. 7 Under "Final Cone.," enter the fi 
~g/L to two decimal places) in the sampl 
according to the following formula: 

concentration (in 
by MSA computed 

Final Cone. = (-l)x 

NOTE: The final concentration of 
value for that parameter which is 
sample. 

Eq. B-13 

the 

3.11.8 Under "r," enter the c rre 
places) this obtained for the lea 
the following points (x,y):(O. 
Found"), ("SECOND, Added," "SECO 

~~~~yoefficient (t 

Found"). 
ordinary least square 
following formula: 

3.11.16 
than or equal 

3.11.17 

3.1 

3.12.3 
characters maxim 
results on this form 
box. 

line representing 
, Added," "FIRST, 
, Added," "THIRD, 

us calculated using the 
un eighted) according to the 

Eq. B-14 

If r is greater 

ter any significant problems encountered 
both technical and 

for 

for ICP serial dilution. 

formation according to the header 

No." box, enter the EPA sample number (seven 
t e sample from which the serial dilution analysis 

e e obtained. The number must be centered in the 
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3.12.4 Under "WOMN," enter the wavelength h1 h the results 
of each analyte are reported on the form. The wavel gt number is a 
number assigned to each wavelength used when more t an ne wavelength is 
used to obtain data for an analyte in the SDG. A ;lav ength number of 
"I" is assigned to the longest wavelength used fo,r the alyte in the 
SDG. A wavelength number of "2" is assigned to l:.~e cond ngest 
wavelength and so on. The field must be left ~lan if a ingI 
wavelength is used to obtain data for an anal~ n the SD . 

3.12.5 Under "Initial Sample Result (I)," n~ the concentration n 
~g/L, to three decimal places) of each an ~t in the original sample 
(reported in the EPA sample number box) w ich a s ·al dilution 
analysis was performed. Enter any appr ri te qual·fi in the "e" 
qualifier column immediately following th "Initi S mple Result (I)" 
column. 

NOTE: The Initial Sample Concentration yte does not have to 
equal the value for that ana1yte reported on IN for that sample. 
It is the value of the analyte concentration (un rrec d for dilution) 
that is within the linear range of the instrument. 

NOTE: The 

concentration (in 
in the luted sample 
G-~~~a1 dilution 

a qualifier in the "C" 
e " erial Dilution Result (S)" 

decimal 

Eq. B-15 

used to calculate % Difference in the 
reported on this form. A value of zero 

he analyte concentration is less that the 
ation in (I) is less than the MQL 
ifference" field empty. 

3.12.8 Under '''Q, , enter if the percent difference is greater than 10 
percent and the or1g a sample concentration (reported on FORM I-AAIN) 
is greater than SOx the MQL reported on FORM X1I-AAIN. 
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3.13 

3.12.9 Under "M," enter the me thod used. 

METHOD QUANTITATION LIMITS [FORM XI - AAIN] 

3.13.1 This form documents the Method Quantitat on it ( 
instrument that the laboratory used to obtain ta for t 
instrument and wavelengths or masses used to 
must be included. 

3.13.2 Complete the header information 
instructions and as follows. 

3.13.3 For "Date," enter the date (fo at 
values were determined (or became eff cti 

3.13.4 Enter the instrument ID numbers 

on which the MQL 

"ICP-MS ID No. ," and "GFAA ID No." (twelve c acte 
These ID Numbers are used to uniquely identify e 
laboratory uses for CLP analyses. 

3.13.5 Under "\lOMN," enter t 
results of each analyte are re 
number is a number assigned to 
wavelengths or masses are used 
A wavelength number of "1" 
the analyte in the SDG. A 
second longest wave len 
the greatest mass use 
is assigned to the co 
left blank if a si gle 
analyte in the SD . 

3.13.6 

ave length or mass 
~-w~n two or more 

an analyte in the SDG. 
longest wavelength used for 

of "2" is assigned to the 
number of "1" is assigned to 

SDG. A mass number of "2" 
on. The field must be 
ed to obtain data for an 

to charge ratio (m/z, to four 
for which an MDL has been established 

n. If more than one wavelength is used for 
f FORM XI-AAIN as appropriate to report the 

" enter the integration time (in seconds, to 
each measurement taken from each instrument. 

GROUND," enter the type of background correction used 
er "BS" for Smith Hieftje, "BD" for Deuterium 

Arc, or "BZ" for Zeeman background correction. 
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3.14 

3.13.10 The Contract Required Quantitation 
must appear in the column headed "CRQL". 

3.13.11 Under "MQL," enter the MQL (in ILg/L 
determined by the laboratory for each analyte an 
for which the ID Number is reported on this fo 
to ~ significant figures if the MQL value is es 
significant figures for values above or equal to 00. 

3.13.12 Under "M," enter the method used t 
wavelength or mass used. 

3.13.13 Use additional copies 
wavelengths are used. Note that the d 
the analysis dates in the SDG data pa 

must not exceed 
them by more than 

three months. 

3.13.14 Under "Comments," enter alternative and 
the conditions under which they are used, any S1 

encountered during the MQL anal sis, the corrective 
resolution performed for the s p 

lCP AND ICP-HS INTEREJRMENT 
AAIN] 

3.14.1 This form documents 
Factors for each Iep and/or 
to obtain data for the 
masses used to genera e 

3.14.2 The correct on 
months). A copy 
factors must be 

3.14.3 

1) [FORM XII -

Interelement Correction 
that the laboratory used 

ent and wavelengths or 
be included. 

nnually (every twelve 
ual interelement correction 

ackage on FORM XII-AAIN. 

to the header 

(formatted as MM/DDfYY) on which these 
r use. This date must not exceed 

yses e in the SDG data package. Also, it 
e than twelve calendar months. 

nt r the instrument ID number (twelve 
p oduce the data for the SDG. If more than 

mit additional FORMs XII-AAIN as 

o. " enter the instrument ID number (twelve 
used 0 produce the data for the SDG. If more than 
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3.15 

one ICP-MS instrument is used, submit additional FO as 
appropriate. 

3.14.7 Under "WOMN," list the wavelength in nano 
places) for ICP or the mass to charge ratio (m/ , 
for ICP-MS used for each analyte. If more th 
is used, submit additional copies of FORM XII-

3.14.8 
correction factor (negative, positive or 
10 characters maximum) for each correcte 
Iep-MS. If an analyte was not correcte 
the header of a column, a zero must be 
correction was determined to be zero. 

3.14.9 Use additional copies of FORM 
correction factors for more than six analytes 

column, enter 
decimal places, 
ed by ICP and/or 
that is listed in 

the 

if 

uir' g 3.14.10 Columns of correction 
interelement correction must b 
XII-AAIN according to the alp be . 
starting on the first FORM XII­

st ting on FORM 
ne~~wemical symbols 

XlI-AAIN as appropriate. 

ICP-MS TUNING 

3.15.5 
characters maximum 
one ICP-KS instrument -
appropriate. 

e following FORM 

to the header 

code (two characters maximum) 
ore instruments or analyte masses are used, 

IN as appropriate. 

date (formatted as MM/OD/yy) on which the 
e etermined for use. This date must not 
d tes in the SOG data package. 

" enter the instrument ID number (twelve 
o produce the data for the SDG. If more than 

used, submit additional FORMs XIII-AAIN as 
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3.15.6 For "Run No. ," enter the run number 
which is the number that applies to a continuous an 
consisting of prepared samples and all associated 
measurements as required by the contract. 

i 
/ 

3.15.7 Under "Analysis Time," enter the initial" a according 
I 

to the following: / / 
z... ;' 

3.15.7.1 For "Initial Time," enter the tiI¥~ military form ) 
at which each initial tuning solution an~ysis was performed. 

/ / 
3.15.7.2 For "Final Time," enter the t~e;<' in mili format - HH :MM) 
at which each final tuning solution a al~is wa~er 

3.15.8 For "% Relative Abundance," ter(the inliti and final percent 
relative abundance according to the low~ 

3.15.8.1 Under "Initial," enter the 
decimal places) calculated from the 
the isotopes listed, as a result of 
solution at the beginning of 
in the first column from th 

3.15.8.2 Under "Final," enter 
decimal places) calculated from 
the isotopes listed, as a result 
solution at the end of each ICP-MS 
first column from 

3.15.9 

percen 
intensitie 
analyzing the 

- S 

two 
of 

in the 

and final percent 

easured response factor (in counts 
umber) in the 100 ppb tuning solution 

ICP-MS run, for each mass to charge ratio 

3. 

December, 1991 

from the left in the Response Factor Section 

,n enter the observed mass (to four decimal 
solution at the beginning of each ICP-MS 

ratio listed in the first column from the 
Section of the Form. 
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3.16 

NOTE: The values measured and reported in the Tunin, sponse Factor, 
and Mass Calibration Sections of the Form must be w'th' the control 
limits listed in the second column from the left h of the Sections. 

NOTE: For every initial solution reported ther 
However, the opposite is not true. If a tuni g 
be analyzed in the middle of a run (to avoid 
it must be reported in the "Final" section 0 

rep-liS INTERNAL STANDARDS SUMMARY [Fa 

3.16.1 This form is used to report the 
levels for ICP-MS. The relative inten it 
standards in all analyses performed . 
the FORM XIV-AAIN. 

NOTE: A run is defined as the continuous ity 0 analyses performed 
by an instrument throughout the sequence initiate by, d including, the 
initial and the final tuning solution, the first req 'red alibration 
standard and terminated by, an the CCV and nk following 
the last required analytical field samples and 
all quality control analyses (~ cl , calibration 
standards, ICVs, CCVs, ICBs, CCB s, LCSs, PBs, 
duplicates, and matrix spikes) ass must be reported 
on FORM XIV-AAIN. The run must be and inclusive of all 
analyses performed on the particular 

3.16.3 
including instrumen 
analyses per run w 
XIV-AAIN as appro 
of FORM XIV-AAIN 

3.16.4 

con 
mea 

3.16.7 
characters 
one ICP-MS 

more than 32 analyses 
e. If more than 32 
tlditional copies of FORM 

be started on the first line 

thod code (two characters maximum) 
ents or analyte masses are used, 

appropriate. 

run number (two characters maximum) 
ppl'es to a continuous analytical sequence 

and all associated quality assurance 
e contract. 

I enter the instrument ID number (twelve 
produce the data for the SDG. If more than 

sed, submit additional FORMs XIV-AAIN as 
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3.16.8 For "Start Date," enter the start 
which the analyses was started. This date 
analysis dates in the SDG data package. 

3.16.9 For "End Date," enter the end date 

Metal Analysis of Ambient Air 

on 

which the analyses run was ended. This date mu t 
analysis dates in the SDG data package. 

3.16.10 Under "EPA SAMPLE No. ," enter the 
sample in the SDG and of all other prepara 
spikes, LeSs, PBs, and repreparations (al 
B-2 of this Exhibit). All EPA Sample N 
increasing temporal (date and time) ord r 
next FORM XV-AAIN if applicable. The na 
analyses not associated with the SDG, bu 

to the 

the reported analytical run, must be orte 
identified with the EPA SAMPLE NUMBER of as 
"ZZZZZZ" need not have 

3.16.11 Under "Time," enter the time (in military 
which the analysis was perfo d. 

HH:MM) at 

NOTE: 

3.16.12 Under "Internal 
the internal standard 
the internal standard 
were reported. 

3.16.12.1 In 

/ 

where/ 
;So 

,I 
/' /' 

/ 

3.16.13 

December, 1991 

and time 

the chemical symbol of 
der field provide to indicate 
differences in that column 

ifference (to the nearest 
e internal standard in the 

i tensity of the internal 
sample analyze listed on the 

difference (%D) is calculated 

Eq. B-16 

the internal standard in the blank 

standard in the EPA sample number 

if the %D for a field sample, duplicate, 
the second time·after being run at a 

e percent relative intensity is less than or 
the field empty. 
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NOTE: A comment on the appropriate FORMs 
explaining which analytes are affected by 

NOTE: Columns of internal standard %D must be 
starting with the internal 
XIV-MIN and proceeding to 

3.17 Preparation Log [FORM XV - AAIN] 

3.17.1 This form is used to report 
ICP-MS analyses only. In addition, 
must have been prepared in the same man 
dilution or concentration steps. The su 
the samples listed on this form for e ch 
multiplying each analyte's concentrat1 (in 
the dilution factor (DF) listed on the fo 

3.17.2 All field samples and all quality contro repa 
duplicates, spikes, LCS's, PB's and reprepared samp 
the SDG must be reported on FO Only the pre 
associated with the SDG may b itted on 

, or VII-MIN 
be included. 

3.17.3 Submit one FORM XV-AAIN ... ...,~_ ... an 32 

for 

by 

In 

3.17.4 Complete the 
instructions and as 

3.17.5 
Target 

3.17.6 

3.1 
the 

3.17.9 For" 
analysis run was 

December, 1991 

to the header 

as identified in the 

r the instrument ID number (12 
the identifier that distinguishes each 
in the SDG. If more than one instrument is 

of FORM XV-MIN as appropriate. 

r the date (formatted MM/DDjYY) on which 

the date (formatted MM/DDjYY) on which the 
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3.17 .10 Under "EPA SAMPLE No. ," enter the EPA samPle~er of each 
sample in the SDG and of all other preparations, su9h a duplicates, 
spikes, LCSs, PBs, and repreparations (all formatt~ a cording to Table 
B-2 of this Exhibit). All EPA sample numbers mus~'be listed in ascending 
alphanumeric order, continuing to the next FORM XV-AAIN applicable. 
If a sample was reprepared, list the same EPA spmpye ber'n the order 
of increasing preparation date. " I 

~/ 
3.17.11 Under "PREP. DATE," enter the date ~atted I1M/DD 
each sample was prepared for analysis by t~e method indicated 

:~:~:2 se:::: ~;i:: :::e." enter t ~'~:l V~l (; in mL, to the 
nearest whole number) of the preparat' each s~e prepared for 
analysis by the method indicated in s ct'on of the form. This 
field must have a value for each 

3.17.13 Under "Time," enter the time 
which each analysis was performed. 

3.17.14 Under "DF," enter th 
which the final product of p 
analysis performed. 

NOTE: A DF of "1" must 
analyzed without adding 
solutions to the sample 
preparation. 

NOTE: For EPA 

that specified b 
reported in suc 
values on the ppr 
supplied with 
true value of 

two imal places) by 
iluted for each 

paration product was 
f dilutant or any other 

at sample taken for 

CVs, ICSs, and LCSs, a DF must 
t a dilution different from 

with the solution. The DF 
ould make the reported true 

s ution equal those that were 
For instance, if the ICV has a 

- Instrument readout DF 
- in ",giL x 

Eq. B-17 

analysis 

December, 1991 

er he percent recovery (to two decimal places) 
ke analyzed. Leave the field blank if the 

s not an analytical spike. 
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3.18 Analysis Run Log [FORM XVI - AAIN] 

3.18.1 This form is used to report the sample an 
instrument used for analyses in the SDG. This 
where conditions for reporting on FORM XV-AAIN 

run log for each 
analysis run 

FORM XV-
AAIN is analyte and method specific. 

3.18.2 A run is defined as the totality n 
instrument throughout the sequence initiat d 
required calibration standard and termina ed 
continuing calibration verification and la 
required field sample. 

3.18.3 All field samples and all q, 
tuning solutions, calibration standar 
CRrs, lCSs, LRSs, 
spikes, and spike addition analyzed 
must be reported on FORM XVI-AAIN. 
inclusive of all analyses performed 
the run. 

3.18.4 Submit p 

st 

last 

32 analyses 
including instrument calibration we 
32 analyses were performed in the 
XVI-AAIN as appropriate. 

in run. If more than 

3.18.5 Complete the 
instructions and as 

3.18.6 

consisting of p 
measurements a 

3.18.7 

3.18.8 

additional copies of FORM 

wo characters maximum) 
inuous analytical sequence 

iated quality assurance 

code (two characters maximum). 

(formatted MM/DDfYY) on which the 

.," enter the instrument identification 
ma imum) which is the identifier that 

inst e t used for analysis in the SDG. If more than 
sed, su mit additional copies of FORM XVI-AAIN as 

3.18.11 Under "EPA LE No. ," enter the EPA sample number, including 
the QC suffix of each sample (formatted according to Table B-2 of this 
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Exhibit). All EPA sample numbers must be 
(date and time) order of analysis, continuing to the ne 
for the instrument run if applicable. The analysis da e and time of 
other analyses not associated with the SDG but an yz by the instrument 
in the reported analytical run must be reported. 'Those alyses must be 
identified with the EPA Sample No. of "ZZZZZ". 

3.1S.l2 Under "PREP. DATE," enter the date (£ 
each sample was prepared for analysis by the m 
header section of the form. 

3.1S.13 Under "VOLUME," enter 
whole number) of the preparation for ea 
the method indicated in the header sec 
have a value for each field listed. 

3.1S.14 Under "TIME," enter the time (in 
If an 

NOTE: A "1" must be en 
without adding any 
the "Volume" 
that sample. 

NOTE: 

to the nearest 
ed for analysis by 

This field must 

product was analyzed 

provided with the solution. 

December, 1991 

t which would make the reported true 
solution equal those that were 

For instance, if the lCV has a 
r aluminum at a 20 fold dilution, and if the 

40 fold dilution, a DF of "2" must be entered 
rected instrument reading is compared to a 
his example, FORM II-AAIN will have a true 
the dilution used. The found value for the 
dilution listed on FORM XV-AAIN using the 

Eq. B-18 
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3.18.16 Under "ANALYTES," enter "X" in the column of th 
analyte to indicate that the analyte value was 
analysis to report data on any of the forms in 
empty for each analyte if the analysis was not 
particular analyte. 

3.19 STANDARD SOLUTIONS 

3.19.1 This form is used to report the sou 
on an analyte-by-analyte basis for ICVs, C 
LCSs standards used for QC analyses in th 

3.19.2 For EPA supplied solutions, 
EPA solutions must be identified usin 
solutions identification. 

3.19.3 For non-EPA supplied solutions, enter 
the available twelve spaces to unequivocally iden . y 
and the solution used. 

3.19.4 Complete the header 
as follows: 

3.19.5 Under "ICV Standard Source, 
(twelve spaces maximum) for each ana 
reported on FORM ll-AAlN. " 

e instructions and 

source 
were 

3.19.6 Under "CCV St 
source (twelve space 
were reported on FO 

the continuing calibration 

3.19.7 Under tIC 
quantitation li 
which the CRl 

3.19.8" Under 

December, 1991 

te for which the CCV results 

for 

ce," enter the linear range standard 
each analyte for which the LRS results 

ource," enter the interference check sample 
maximum) for each analyte for which the 

ORM V-AAlN. 

urce," enter the laboratory control sample 
maximum) for each analyte for which lCS 

VIII-AAlN. 
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3.20 SAMPLE LOG-IN SHEET [FORM AADC - IN - 1] 

3.20.1 This form is used to document 
shipping containers and samples. One 
for each shipping container. 

of 
required 

3.20.2 If the samples in a single shipping co 
more than one SDG, then the original FORM AAD 
the deliverables for the SDG of the lowest p 
of FORM AADC-IN-l must be placed with the li 
SDG(s). The copies should be identified 
of the original should be noted on the 

3.20.3 Sign and date the airbill (if 
container and record the presence/ab nce 
condition (i.e., intact, broken) in it Record the 
custody seal numbers in item 2. 

3.20.4 Open 

Record 

3.20.5 

December, 1991 

(Le., TRs, 
~~~.~ify if there is an 

AADC-IN-l. 

the 
the 

or 

d complete the header 
d on all the documents and 

n item 9 on FORM AADC-IN-l. 

s observed during receipt, sign and date 
the chain-of-custody record, the TR, and 

AADC-IN-1. For each sample number 
sampled in standard cubic 
Record the appropriate 

aborato numbers if applicable. The log-in 
at he top of FORM AADC-IN-l, and the date and 

th laboratory should be recorded in items 10 
ns and spaces. 

ms observed during receipt (e.g., data on air 
one or more samples) or if an answer marked 

ent*") was circled, then contact SMO and 
the problem on a CLP Communication Log. 
and date the forms as specified in the 
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.Exhibi t B: Form Instructions Guide Metal Analysis of Ambient Air 

preceding paragraph and note, where appropriate, the 
problem. 

3.20.9 For "Sample Transfer," enter the fraction esi nation (if 
appropriate) and the specific area designation (e.g., re 
number) in the Sample Transfer block located in he of 
FORM AADC-IN-l. Sign and date the sample tran 

3.21 DOCUMENT INVENTORY SHEET [FORM AADC - IN 

3.21.1 This form is used to record the i 
Delivery Group Case file (CSF) documents 

3.21.2 Organize all EPA-CSF documents as 
Assemble the documents in the order s eci 
Exhibit B, and stamp each page with tn conse 
number the DC-IN-2 form}. Inventory the 
numbers and recording page number ranges in 
AADC-IN-2. If there are no documents for a 
"NA" in the empty space. 

3.21.3 Certain laboratory sp if~·~~. 
fit into a clearly defined cate 0 ~~~_L 

2 to determine if it is most app 
26, 27, or 28. Item 28 should be 
These types of 
under each appropriate item." 

December, 1991 

the Complete Sample 
to the Region. 

L~~~t~~o the CSF may not 
sh uld review DC-IN-

ce t under items 25, 
e is no appropriate item. 

or listed in the blanks 
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Data Reporting Forms 

SECTION 4 

DATA REPORTING FORMS 

1. Cover Page - [COVER PAGE - AAIN] 

2. Analysis Data Sheet [FORM I - AAIN] 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

ll. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Initial and Continuing Calibration Ver fi 

CRQL Standards/Linear Range Standard 

Blanks (FORM IV - AAIN] 

ICP Interference Check Sample [FORK V - AAIN] 

Spike sample Recovery [FORM V, 

Duplicates 

Laboratory Control Sample 

20. Document 

December, 1991 

- AAIN] 

(Annual) 

AAIN] 

AAIN] 

B-52 

B-53 

B-54 

B-55 

B-56 

B-57 

B-58 

8-59 

8-60 

8-61 

8-62 

8-63 

8-64 

8-65 

8-66 

B-67 

8-68 

B-69 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROORAM 

Metals in Ambient Air 

COVER PAGE 

Lab Name: Contract: ----------------
Lab Code: --------------
Case No.: -------------

EPA Sample No. 

------~~~--------

SAS No.: ____ ~-...::....:,__-------

SDG No.: 
----~-~~-~~------

'Y' for Yes or an 'N" for No 

Comments: 
-------~-=--~----~~--~~------------------------------

Sigoature: ____ --"' _______ _ Name: ------------
Date: Title: -------------

Revision MAAOI.O COVER PAGE - AAIN 



U. S. ENVIRONMENTAL PROTECTION AGENCY 

Lab Na 

Lab Cod 

CaseN 

SASN 

SDGN 

me: 

e: 

0.: 

0.: 

0.: 

( 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 / 
7439-97-6 ( 
7440-02-0 
7440-09-7 
7882-49-'l 
7.1lA1\C)2-4 
1~~ 
t;f44QI28-o 
7490-31-5 
7~62-2 
1~6 

CONfRACT LABORATORY PROG 
Metals in Ambient Air 

ANALYSIS DATA SHEET 

Contract: ~ 

Lab Sample ID: LL ~ 
Date Received: ~ 
AU- Volume .i1". m ~ 
Date Analyz ~ 

1/ 17 
co~-6Er .. ~~,ATlO_tt'" j 

ANALYTE p,g/L ~ ~3( ~ "g/m 
C 

Aluminum .~ ~ 
Antimony ~ ~ 
Arsenic ~ ~ 
Barium I( ..,-. ----BeryUium '" "" -h / 
Cadmium '\ '" I I -1-1 

Calcium 
'\ '" J 

Chromium '\ / 
Cobalt _ '\ \ 
IComf ~. '\ -""-IraV' ~ \ '\ } 
I~d/ 1\ V ~ Y 
.Magt{esium ~ M 
M' / L ~ / 
M~um/ / 
~kel '-../ / 
Potass~ . "- r--... 
1~.lenium ~ ~ 
Silve~ ~ ) 

~ '" '-../ 

TbaUi~ \ 
Tin \ 
Vanadium ) 
Zinc I 

n~:~~// Comme 

~ / 
"-J 

Revision MAAOl.O FORM I - AAIN 

EPA SAMPLE NO. 

I 
~ 
~ ~ 
~/ 

Q M 

I 

12191 



Lab Name 

Lab Code 

SAS No.: 

: 

SDG No.: 

: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONfRACf LABORATORY PROORAM 

Metals in Ambient Air II 
INITIAL AND CONfINUING CAl.IBRATION/~ON 

Contract: /f'.... 
Case No.: 77 ~ ~ 
IDitial Calibratiftn~: ~~ 

~ 
Concentra tion Units: p.g1L 77;' 

W ! ~CO~~G CAUBRATION (CCV) 0 INITIAL CAUBRATION 
ANALYTE M (ICV) ~NO.:---'; I CCVNo.: 

N True Found 'MIR True" hfounch %R True Found 
Aluminum '-......,. -.......... 
Antimony r-...... ") 
Arsenic / -r---- """ P' 
Barium ~ ~ i---

~ r---
Beryllium '\. .'\ ) r-- / 
Cadmium \.. "- / / 
Calcium '\ V 
Chromium \. I 
Cobalt ./ - .......... "- '\ 
Copper 7 '\ " \.. 
Iron / J " IL_ '\ ) 
Lead / / ) '-......,. V 

Magnesium 1/ / / i;-, -
Manganese I '- / I "'-J 
Moly~num (,., 

'" ~ / / 
Nickel ~ " / . 
Potassium ........ 

r-.... " .. 
Selenium /' -.......... ~ ~ 
Silver / - "t'--, " 1'--..1 
Sodiuuy' / ~ "'-
Thall. / I'\. \ 
Tin,! / \ , 
V~naditlm.. I J 

Zin~ """ / J 

Comments : ~~// 
~ '" 7 
~/ 

Revision MAAOI.O FORM ll- AAIN 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONrRACT LABORATORY PROGRAM 

Metals in Ambient Air 

CRQL STANDARDSILINEAR RANGE ST .. ¥ .. , .... .,. .... ~ 

Contract: 
--~--~~-------------

Lab Name: -------------------
Lab Code: ----------------- SAS No.: 

-+~~~~~~---------

Case No.: -----------------CRQL 
SDG NO.:4::---f-____ ~::__--.,;::""'=:-----
LRS : : 

~7 ICP Source: IC So ce: 
"V 

ICP-MS Source: P- S Source: 

GFAA Source: GF 7') 
Concentration 'ts: ",gIL / 

W 
CRQL STANDARD~ ~ k~R RANGE STANDARDS (LRS) 0 

ANALYTE M INITIAL FINAL """ ~ 
INmAL FINAL 

N True FOUDd %1l' Fouad %Jt M ~ .~R FOUDd Sit:· 

Aluminum r--..... C"-.... _/ 
Antimony l -r- -t---
Arsenic '\ ,,-t--- 17 : .... 

Barium .'\ '\ .V v---~ .. .. ' . . 
Beryllium ~ ~ / j .. .. .. 

Cadmium '\ v V .. . ..... 
Calcium ( ... 

Chromium / ~ '\ '\ 
Cobalt V .r- r--.... 1\ \ ['\ 
Copper / / \ v--.-.. 1,\ V 
Iron / / J - ~ 
Lead / / / ......... 

'" / 
Magnesium I <.. r..... V L ~ .. 

Manganese ~ ~ f ":.: 

Molybdenum ~ <.. .. 

Nickel ............ . ..... 
i'... ~ 

Potassium / ........... " ~ 
Selenium / f-"'--"'" "'- "'-..J 
Silver / V "" \. 
Sodium / / '\ \ .. 

Thallium/ / \ 
Tin Z. "- r..... J 
Vanadium. ~ '" / I 
Zinc '" "" / V 
Comments: ~ --......; / 

"" / 

Revision MAAO 1.0 FORM III - AAIN 

, 

M 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Metals in Ambient Air 
BLANKS 

eoo-" Il 
~~~------------------

SASNo.:! ~ 
Lab Name: ----------------------
Lab Code: ----------------------
Case No.: ---------------------- SDG No/~ /~~ ~ 

Concentration Units: ~ ~ ~ 

ANALYTE 
~ INITIALCALIB. I~~ 
M BLANK CONTINUI C CUB~J RATloN'&LANK 
N (ICB) / / 

Conc. C Conc.1 ;C I~one. 2 IIC leone. 3 C 
Aluminum _~ ~j I 
Antimony ~ (. 
Arsenic 

Barium 

Beryllium 

Cadmium -r---_ 
Calcium I r-r-- I 
Chromium 

"''' II Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Molybdenum II II "'-.1 
Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium / ~ '" 
Tin 1 / [\ \ 
Vanadiwi / \ 

Comments: ~ ~ / / 

~ "-J / 
~ / 

Revision MAAOl.O FORM IV - AAIN 

~ 
PREPARATION 

BLANK 
(PB) 

Cone. C . M 
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.... 

.;'., .. : 



U. S. ENVIRONMENTAL PROTECTION AGENCY 

b Name: 

ab Code: 

ase No.: 

CPID No.: 

La 

L 

C 

I 

C oncentration Units: 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mapsium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium / 

p.gIL 

w 
0 
M 
N 

~ 

Silver / ~ 
Sodium / / 
Thallium / I 
Tin ( "" Vanadium ~ ..... '" 

CONrRACT LABORATORY PROGRAM 

MdaIs in Ambient Air i? 
ICP INTERFERENCE CHECK SAMP 

Contract: 

SASNo.: / /'--... ~ 
SDG~i / ~ ~ 
ICS.! ~ ~ 

IrTNO.:"" ~/ 
TRUE INm'~ND / V ANAL FOUND 

Sol. Sol. Sol."-~~ '~ Sol. Sol. 
A AB A A AS %R 

~ "" I"... 
'" ~ r----- ~L_ " 

" .. '.: 

( --- ,', 

~ r-- .. , 

"''''~ r--, 7 " , 
,', ,-

"- "- / / ,~ fJ .... : ... :.:. ",: 
,::',.: 

'\ '\ j / :".:":':'::" 

'" I .:,' , 
" 

-- .......... 
"\ '\ -, ..... .. 

/ - I\. '\ '\ 
/ "'\ ).....--., "'; 

! ~ ..... ~ v 

I I / / ~ / " .. 

"- 7 '-I' . . ',' ~ 

I 

~ N' / ... : 

~ " " 

~. ~ .. 
,', . 

""'" ...... " "- I 
~ " 

-......::t " .. 
" , 

~ '\ ' ' 

\ \ .' .... 

1 I 

/ / 
Zinc ~ ~ 17 7 

Comments: ~ / 
~/ 

Revision MAAOI.O FORMV-AAIN 

M 
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Lab Name: 

Lab Code: 

Case No.: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Metals in Ambient Air 
EPA SAMPLE NO. 

I I SPIKE SAMPLE RECOVERY Il 
Contract: 

SAS No.: / Z-.. 
SDG No.: L /"--... ~ 

Concentration Units: JLg/L /! ~~ 
W SPIKED SAMPLE # SPIKE 

V 

0 CONTROL RESULT SU T n: ANALYTE M UMJT (SSR) (S ) 

N 'KIR Conc. C l~c. C ;Conc. %R Q M 
Aluminum "- ~ / / 
Antimony ~ / 

Arsenic ......... 
r--... ~ 

Barium ~ ~ 
Beryllium r r---- "J 
Cadmium -~ I~ -r--r-----Calcium \ "\ I r-- / 
Chromium I\, '\. / / 
Cobalt '\ V / 
Copper \. ( 
Iron /' ~ ,,""-
Lead V r-... \ '\ '\ 
Magnesium / / \ l V-~ '\./ 
Manganese / / J k:- ~ 
Molybdenum / L / / ""-/ 
Nickel Z. ~ / / 
Potassium "-...... '-.../ / 
Selenium ~ ~ 
Silver / -... r-.... ~ , 
Sodium ~/ - ~ 

........., V 

Thallium ,I / ~ '\. 
Tin ,I ,I \. \ 
Vanadium / ! \ 
Zinc .~ '" 1 
Comments: ~~ / / 

~ "'J / 
~ / 

""-I 

Revision MAA01.0 FORM VI - AAIN 1 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM EPA SAMPLE NO. 

Lab Name 

Lab Code: 

Case No.: 

: 

Concentra tion Units: "gIL 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassiw;n 

Selenium 

Silver /" 
Sodium / ,.-

Tballiupi / 

Tin I I 
VaPdi~ 
I~ ~ 

w 
0 
M 
N 

f 
~ 

I---

Commen ts: ~ ~ 
~ 

Metals· Amb· t Air m len 

/l DUPUCATES 

Contract: 

SAS No.: / r- ~ 
SDGNo.: / / ~ ~ 

/lV ~ 
CONmOl 

SAMPLE I 
(S) / 

/ DU~TE 
D) 

UMlT Conc. / E. Cine'; C RPO Q 

~ ""I I 

""" Z 
~ ~ 
~ bL 

1---- r-- ""'" V 
"- "\--- ~ 
'\"\ - r--- /. 

.. '\. '\. / I .. 

'\. "-V 
'\ ( 

/-' ~ I\. 1'\ 
L ~ r-.... \ '\. \ 

I / \~ ~ 
I' I r--... i'-tJ 

I .. , .. f f '""'-.. r-J 
~:":'''J I 
~: .'-1. 

' . I 
.~ ~ 

.. 

~.:. ~ ~ .. * r--... . :':., ~I 
~ .. " , .. \ 

.. \ 
J 

/ / 
~ I 
~ I 

"-...J 

Revision MAAOl.O FORM vn - AAIN 

M 
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Lab Name: 

Lab Code: 

Case No.: 

e: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

M~m~Ak· .f( 
LABORATORY CON:::,SAMP/ 

SASNo.: /~ ~ 
SDGNo.: / / ~ ~ 

~ ~. GFAA Soure 

ICP-MS Sour ee: IC71 fum:; ~ 

w u~~ ~( 0 
ANALYTE LCS M FOUND C %R 

USED N LOWER UPPEFt-
Aluminum ~ "'-., 
Antimony ~ / 
Arsenic L -~ "'-.J 
Barium \~ ~ :-- --- -, 

Beryllium '" '" 7 r---. V 

Cadmium '\. .'" I / 
Calcium '" VI 
Chromium .~ ! 
Cobalt ,r'- ....... '" '" Copper / '\ ~ ""-Iron I / "- )- ~ 1 
Lead / / } ~ v 
Magnesium / / r---~ ~ 
Manganese ( / L "'-J 
Molybdenum <.... " ~ ! 
Nickel ~ " L . 
Potassium ~ ~ 
Selenium/ -..... ........... ~ 
Silver / ~ ~I 
Sodi~_ / ~ '\. 
In,fiiw{ "- \ 
I~l \ 

.. 
I~ . ~ j 

Comments : ~~// 
"'" I 
~/ 

Revision MAAOl.O FORM VIII - AAIN 

M 

: 

121 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 
21 

22 
23 

24 
2S 

26 
27 
28 

29 

30 

31 
32 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROGRAM 

Metals in Ambient Air 
STANDARD ADDmON RESULTS !? 

Lab Name: Contract: 

Lab Code: SAS No.: / z... 
Case No.: SOG No.: L~ ~ 
Concentration Units: ",gIL II ~~ 

A D D I~I 0 N~ 
ZERO FIRST !E~ND THIRD ""-

Found Added Found A.d v Found V'A..,dded Found 
L / j L_ 

/ ! I II 

'" 
........., 
~ L_ I 

-""- - l 
I'--.. ..... 

i'.. 
~ ~ 

Ir--~ ~L 
~ --r----~ 

""'" 
.--, -- / 

'\ 1\ :I I I-' 

'\ V) 
f\.' j - .......... .'\ '\ 

/ ~ 1,\ '\ ~ 
I / \ V- '\ I· 

I / ) - , 
/ I / '" I 

!.. ~ I 'I .. 

'" i"-./j 

"" !'.... "- .. 
/" --... '" ~ / ........ - r--..... ~ I 

/ V ~ -'" 
"J 

/ / "'- \ 
/ / ~\ 

( ~ J 
~ " "'" 1 j 

"~ ~ V / 
~ r-.., 

-........; I 

'" / 

Revisior. MAAOl.O FORM IX - AAIN 

~ 
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U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRAcr LABORATORY PROGRAM EPA SAMPLE NO. 

Lab Name 

. 
M$bm~Ak 7Z 

I ICP and ICP-MS SERIAL DILlITIO 

; Contract: 

Lab Code: SASNo.: / /~ ~ 
Case No.: SDGNo.:Z. / ~ ~ 
Coocentratl on Units: p.gIL Ii' ~ 

w Initial 

~~ ~~ 0 Sample Dil . 

Analyte M Result D_ Q M 
N (I) C 

Aluminum ~ ~ 
Antimony ~ ~ 
Arsenic rl-- ~ J 
Barium / ---- "" 
Beryllium '\. " r--- ~ 
Cadmium \.. I\. / r ---.1 
Calcium "- " / / 
Chromium I\. V / 
Cobalt "- 1.. 
Copper ~"'" '\. '\. 
Iron / .....--.... '\. '\. 
Lead j / '\ Iv ........... '\./ 
Magnesium / / J "'-. v 

MaDganese V / V ~ / 
Molybdenum / <r-... / / ---..;-

Nickel '" I'-.... ~/ / 
Potassium ~ I.. 
Selenium ~ .......... 

t-". 
Silver / r---... "'-. "- ..... 
Sodium/ /' -.. ~ I"--. 

11 / ~ \. 
Tin/ / '\. \ 
v, .. , \ 
I(inc ~ J I 

Comments: ~~ II 
~ "-..J / 
~I 

" 

Revisior. MAA01.0 FORM X-AAIN 1 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONfRACf LABORA1ORY PR~ 

Me1als in Ambient Air 

METHOD QUANITrATION / 
Lab Name: Contract: 

Lab Code: SASN;~ ~ ~ 
Case No.: SOON.: L ~ ~ 
Date: ICPti ~ ~ 
GFAA ID No.: c. tion Units: p.gIL ~ 

LL .. w 

I,~ ~ 0 WAVE-

:( M LENGTH CRQL. MQL 
ANALYTE N (om) r--..,( G OUND (J.£gIL) (J.£gIL) M 

Aluminum "'-- 1"- 226 . 
Antimony ............ ~ 92 
Arsenic ~ Cl 92 
Barium II -- t---. ............ V 11 
Beryllium ~ 

~ --~ 7 
Cadmium '\ ~ / ~ L 18 
Calcium '\ '\ II - 381 
Chromium '\ '\ j I 44-
Cobalt '\ -'- 5S 
Copper L--""" 

\ '\ 37 
Iron / 1'\ '\ ~ 126 
Lead L ~ , .... '\ l 118 
Magnesium / I ) v """ V 89 
Mangaae&e I II ! ~ "f IS 
Molybdenum I ~ L L ...... 

~ 33 
Nickel -"- ~ L L 52 
Potassium ......... ...... ...., L 758 
Selenium ~ ........ 577 
Silver /" -... ............... ............... 229 

Sodium / - "'" '-... ! 592 
TbaIIium / / '" '" 

....., 
S62 

Tin / I '" \ 15S 
Vanadium ! / ~ 26 

Zinc / ,,," 1 1 444-

Comments: ~~ / j' 
~ ~ I I 
~ "'-I L 

"'--L 

Revision MAA01.0 FORM XI - AAIN 12191 



Lab Name: 

Lab Code: 

Case No.: 

ICPID No.: 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROORAM 

Metals in Ambient Air ::t 
ICP AND ICP-MS INTERELEMENT CORRECTION, 'It; ORS (ANNUAL) 

Contract: 

SASNo.: l'~~ 
SDGNo.: LL ~ ~ 
Date: !'--V ~ ~ 
ICP-MsrNt ~/ 

w .L..1 ~ ~l'r..IUn..EMENT 0 CTION FACI'ORS FOR: 
ANALYTE 0 1, ~. / II M 

N ""'7 - -
Aluminum ........ 

['-... ( 
Antimony ~ ~ 
Arsenic "-... ~ 
Barium r r----- ~/ 
Beryllium ~ ----b, 

Cadmium \ .'" - 1:7_ ~ l 
Calcium '\ "- V / -
Chromium ~~ L 
Cobalt '\ II 
Copper ~ '\ '\ 
Iron I ---. \ ~ 
Lead L ~ ~ _~L 
Magnesium / / j .- "'-. t-=-. 

Manganese / / / J ~ / 
Molybdenum t.. ~ / / 
Nickel .~ "'-.JL 
Potassium .......... r--... ~ 
Selenium .,.- --...... ~ ~ 
Silver/ - '~ "-... 

t'--. L 
ISodj6m. / ~ ~ -
I~lli~ '\ \ 
~in / \ 
~Vana~ ) 
Z~ ~ / / 

Comments : ~~LL 
~ "V / 

~j 

Revision MAAOl.O FORM XII - AAIN 1211 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONfRACf LABORATORY PROO 

Me1aIs in Ambient Air 

ICP-MS TUNING AND RESPONSE FACfO 

Lab Name: ~cc __ ~_~_~~ __________ ___ 
---------------------------Lab Code: ------------------------- SAS No.: --,I---I-__ ~..,..-__ ~ _______ _ 

Case No.: -----------------------Date: 

Run No.: --------------------------

mJz 

(0.20 - 1. 

( 1.00 

IISIn/"eo (0.75 - 2.(0) 

mJz 

Filial 

"eo 

20Sn (204.8744 - 205.0744) 

Revision MAAOI.O FORM xm - AAIN 12191 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

IS 

16 

17 

18 
19 
20 
21 
22 
23 

24 
2S 
26 
27 
28 
29 

30 
31 
32 

Lab Name: 

Lab Code: 

Case No.: 

RWl No.: 

Start Date: 

End Date: 

EPA 
SAMPLE 
NUMBER 

/ 
/ 

/ I 
/ 

! '" ~ 
.......... 

Revision MAAOl.O 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

Metals in Ambient Air 

ICP-MS INTERNAL STANDARDS Sv~"'~.L"'~'-' 

Contract: --------------------
SASNo.: --------------------

II ~ 
r. L.rStaudards~ For: 

/ V ~ :/-Time - Q -I Q Q -
( '" / / 

"-., 'V / 
~ ~ 
~ ~ 

"'-

"" 7 
i ---f-,. """-/ 

~ -~ -- -......, 
l\. "- 7r-- / 
'\ '\ V / 

'\ ~ / 
'\ V 

/- '" '\ 
V " '\ '\. 

/ / 1\ )- '\ J 
/ / ) ....... r--.. v 

/ 1/ L~ 7 
I ( I r--V 
~ ~/ / 

.':-- -
~ ""-

,/ - .......... ~ ~ 
- '" "",/ 

/ ~ '\.. 

'" \ I I 
~ / V 

r--... ~ / J 
~ "'-o / 
~ I 
~ 

FORM XIV - AAIN 

Q 
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Lab Name 

Lab Code: 

Case No.: 

Run No.: 

: 

Start Date 

End Date: 

: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 
27 

28 
29 

30 

31 

32 

U. S. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACT LABORATORY PROORAM 

Metals in Ambient Air 

/! PREPARATION LOO 

Contract: 

SAS No.: L ~ ~ 
SooNo.: iL ~ ~ 
ADalyte: ~L ~ '-.... 17-: ~ ) m-nID; ~ 

I' 

EPA FiDal V~ I/f SAMPLE PREP. VOl~.( ~R 
No. DATE (mL) 

~ ""- / 
~ ~ 

b-" ~ 
.~ 2 --- t--- "'-/ , 

~ ~ '" '\ 
7 r t-- I 
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Lab Name: 

Lab Code: 

Case No.: 

u.s. ENVIRONMENTAL'PROTECTION AGENCY 
"CONTRACT LABORATORY-PROGRAM 
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Lab Name: 
" 

Lab Codct: 

Case No.: . 

u.s. ENVIRONMENTAL PROTECTION AGENCY 
CONTRACf LABORATORY PROGRAM 

MeIaIs in AmbiaJl Air :;Il 
STANDARD SOLtmONS SOUR 

CoDtract: 

SDG No.: / ~ 
SAS No.: / /~ ~ 

_Z/ ~~ 
ICV CCV CRQL V~ __ ICS ~u:r 

ADalyte Stadanl SbtudanI :1 Stadad 
Source Source / Source ~ Source Source 

Aluminum / V / / 
Antimony / / / 
Arsenic / ~ / / 
Barium "'-.. "..J V 
Beryllium ......... 1--. Z. 
Cadmium "'-.. ......... 

I'-... 
Calcium '" "-., 
Chromium r- r---- ~/ 
Cobalt <- I~ r-----
Copper '\. '\. -- 7 
Iron " '\. / / --Lead '\. '\. / / 
Magnesium '\. v I 

MaDgIDCSC - " \ 
Molybdenum / '" '\. '\. 
Nickel / ~ \ '\ ') 
Potassium / I 

, ~ ,...~ V 
Selenium / / / --.... "-7 

Silver / / / / 
'" J ]ballium ( ............. / / 

Tin '" "-I / 
VaJIIldium ......... ...... " Zinc "'" 

-...... 
I'-... 

Commoats~ //--..........~ ~ 
/ / "'\.\ 

/ / \ 
~ ~ ) 

~ 
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SAMPLE LOG-IN SHEET 

ILab Name: Page: of 

:!:-.;.:-,...,! By (Print Name): ~n :!:-_ .. ....;! by (Signature): 

ICase Number: /~ Sample Delivery ~TMR IGroupNo.: 

s~:( 6 REMARKS: 

~ 
EPA ~NDmON 1.1 

ISAS Number: SAMPLE 7 LAB lI::AUM.J: 

f) ::~ .-
# # SMIt»MENT ~---

CIRCLE THE APPROPRIATE -ETC. 

RBSPONSE: I I I') 
1. Custody Seal(I) Pre&eIltI~ II I I I 

IDtactIBrobIl j .<.... I I 
2. Custody Seal Nos.: "'f'-.,. ~ V / 

~ ~ 
3. Cbain-of-Custody PreIeatI Abseat. ........ 

i"--... ~ 
Records ~ "7 

4. Traffic Reports or PraeatI Abseat. I ----r---.... ,V 
Packing Lilt \~ - r------, 

S. Abbill AilbiDIStil:k« \.~ 7 L ---.I 
PraeatI AbIeat. '\. "- I I 

6. AiJbill No.: \. V I 
"- \. -

7. Sample Tags Do , .... ~ \. \. 1n.r.7:.. ___ 
SamplcTag I :. \ .""" '\ 7,,;'Z Nunabers oa '\ V-"'" ~ Y 7 l -., 

8. Sample Cooditioa: il ~ '--J 

~ I "-J 
9. Does information oa CUItocIy / 

traffic reports, lID umplc tags . 
agree. YealN~ ~ 

10 • .-....... " .... 0 ------- " ~ J 1. Time Rocaived: /- - -... " ~'\. '..J 
~e"''- -~. '" Fraction: I I 

) V 
Area#: ( " By: ~ 
On: .~ II ........ " 

• If~ircled, ~ SMO UId dIJJ;h~/' 
ltevicwedby. ________ _ . Logbook No .. 

Date: Logbook~eN_o._: ___________________ _ 
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Lab Name: 

METAL IN AMBIENT AIR ANAL 
COMPLETE SDG FILE (CSF) 

INVENTORY SHEET 

----------------------------
Case No.: ____ SOO No.: 

SAS No.: Contract No.: ----- --------------~~~ 
All documents delivered in the complete SOO file mu 
(Reference Exhibit B, Section 3) 

1. Inventory Sheet (AADC-2) (Do not number) 

2. Cover Page 

3. Inorganic Analysis Data Sheet (FORM I-AAIN) 

4. lDitial & Continuing Calibration 
Verification (FORM n-AAIN) 

S. CRQL StandardsILinear Range S:tand~ 

(Quarterly) (FORM m-AAIN) ~ 
6. Bhmks (FORM IV-AAIN) 

7. ICP aDd ICP-MS lDtcrference Check Sample -

8. Spike Sample Recovery (FORM VI-AAIN) 

9. Duplicates (FORM VII-

10. 

14. 

15. 

16. 

17. 
18. 
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METAL IN AMBIENT AIR ANALYTES 
COMPLETE SDG FILE (CSF) ,17 

INVENTORY SHEET / / 

23. EPA ShippingIReceiving Documents 

AirbiU (No. of Shipments ---> 
Chain-of-custody Records 

Sample Tags 

Sample Log-In Sheet (Lab & HDC-l) 

Soo Cover Sheet 

24. Misc. ShippingIReceiving Records 

(list all individual records) 

Telephone Logs 

25. Internal Lab Sample Transfer Records & 
Tracking Sheets (describe or list) 

26. Internal Originial Sample Preparation 
(describe or list) 

Preparation Records ______ ~ 

Analysis Records 
~ription _____________ _ 

27. Other Records (describe or . 
Telephone Communicati 1..0 

28. Comments: 

!t~~ 

(Print Name & Tide) 

(Print Name & Tide) 
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Lab Region 

(Date) 

(Date) 
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Exhibit C 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

• 

(2) 

December, 1991 

Metal Analysis of Ambient Air 

TABLE 1 

METALS IN AMBIENT AIR 
TARGET ANALYTE LIST (TAL) AND 

CONTRACT REQUIRED QUANTITATION LIMITS 

CAS RN 

33 
13 
13 

8 
109 

83 
33 
85 
81 
22 

4 
64 

3 and 

6 
9 
92 
11 

7 
18 

381 
44 
55 
37 

126 
118 

89 
15 
33 
52 

758 
577 
229 
592 
562 
155 
26 

444 

5 must be 

od etection limits obtained from actual method 
m t using the procedure in Exhibits D. 

r Hi-Vol filter and 40 mL final extract volume. 
nd 5.11.2 for calcu1ations.-
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Exhibit C of Ambient Air 

TABLE 2 

HETALS IN ADIENT AIll 
TARGET ARALYTE LIST (TAL) AND 

CONTRACT UQUnED QUANTITATION LIllI S 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

(1) The ICP-KS me 
provided the doc 
Quantitation Ltmit 

(2) The CRQL is the 
be me t using the ~IMJ4KU1~' 
may be conside 

(3) 
See 

December, 1991 

FOR ICP-HS ANALYSES 

226 
92 
92 
11 

7 
18 
44 
55 
37 

126 
118 
15 
52 

577 
229 
562 

26 
444 

• Section 4 lIB.y be utilized 
meet the Contract Required 

·on limits obtained in pure water that must 
The method detection limits for samples 

e sample matrix. 

r Hi-Vol filter and 40 IlL final extract volume. 
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Exhibit c 

Interference 
Component 

Al 
Ca 
Fe 
Mg 
Na 
P 
K 
S 
C 
C1 
Mo 
Ti 
As 
Cd 
Cr 
Co 
Cu 
Mn 
Ni 
Se 
Ag 
V 
Zn 

December, 1991 

Metal Analysis of Ambient Air 

TABLE 3 

INTERFERENCE CHECK SA!lPLE COMPONENTS 
CONCENTRATIONS FOR ICP AND ICP-

Solution A 
Concentration (maIL) 

500.0 
500.0 
500.0 
500.0 
500.0 
500.0 
500.0 
500.0 

1,000.0 
3,600.0 

20.0 
20.0 
0.100 
0.050 
0.100 
0.200 
0.100 
0.100 
0.200 
0.100 
0.100 
0.200 
0.100 
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Exhibit C 

TABLE 4 

INITIAL AND CONTINUING CALIBRATION 
CRQL STANDARD CONTROL LIMITS, AND LCS STAND 

FOR INORGANIC ANALYSES 

of Ambient Air 

INITIAL AND CONTINUING CALIBRATION "";'ii"1:.1::;-or 

Analytical Method 

rcp 
rCP-MS 
GFAA 

Analytical Method 

rcp 
ICP-MS 
GFAA 

The LCS 
limits 

December, 1991 

Inorganic 
Species 

Metals 
Metals 
Metals 

110 
110 
110 

X of True Value (EPA Set) 
Low Limit High Limit 

85 
85 
85 

115 
115 
115 

e the same for all inorganics species. The 
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EXHIBIT D 

ANALYTICAL METHODS FOR THE DETERMINAT 
COMPOUNDS COLLECTED ON HI-VOL FILTERS 

INDUCTIVELY COUPLED PLASMA (ICP) ATOMIC EM 
INDUCTIVELY COUPLED PLASMA MASS SPEC''I'1),nVlNI'D 

GRAPHITE FURNACE ATOMIC ABSORPTION 

TABLE OF CO 

SECTION 1 INTRODUCTION . . 

SECTION 2 SAMPLE PREPARATION AND 
RELATED HANDLING PROC 

SECTION 3 SAMPLE ANALYSIS BY ICP 

SECTION 4 SAMPLE ANALYSIS 

SECTION 5 

SECTION 6 

SECTION 7 TABLES 

SECTION 8 

December, 1991 

PAGE NO. 

D-l 

D-3 

D-ll 

D-38 

D-66 

D-89 

D-91 

D-104 



Exhibit D Metal Analysis of Ambient Air 

1. 

1.1 

SECTION 1 

ANALYTICAL METHODS FOR THE DETERMINATION F TAL 
COMPOUNDS COLLECTED ON HI-VOL FILTERS AN~ YZED BY 

INDUCTIVELY COUPLED PLASMA (ICP) ATOMIC EHISS ON SP OMETRY, 
INDUCTIVELY COUPLED PLASMA MASS SPECTROME Y P-MS R 

GRAPHITE FURNACE ATOMIC ABSORPTION (G~~ PECTR TRY 

INTRODUCTION 

SCOPE AND APPLICATION 

1.1.1 The methods specified in 
documented instrument or method detect on 
Required Quantitation Limits (CRQL) abl 
Analytical methods with higher detect 
sample concentration exceeds five times t 
the instrument or method. 

1.1.2 
of the 

in the 

in 

nd cautioned that the collection and 
may not be referred to within the individual 
uality Assurance Protocol of Exhibit E. The 
ents are specified in Exhibit B. Raw data 
ciation with the performance of analyses 
orm to the appropriate provisions of 

1.1.5 ry 
cleaned according 

e to be used in metals analysis must be acid 
manual "Methods for Chemical Analysis of Yater 

December, 1991 Page D-l 



Exhibit D 

and Wastes" or an equivalent procedure (see part 2.1 
be opened and digested in a hood. Stock solutions 
preparing instrument or method calibration standar 
prepared as described in parts 3.6 and 4.6. All ther 
used for QA/QC measurements shall conform to th 
Exhibit E. 

. 
1.1.6 Background corrections are required 

of Ambient Air 

Samples must 
used for 

y be purchased or 
utions to be 

uirements of 

Each GFAA analysis requires a minimum of tw i jections (burns) 
during full Method of Standard Additions SA). 
measurements shall require a minimum of 
Appropriate hardcopy raw data for each 
included in the data package in accor c 
of each set of exposures/injections s all e use 
sample analysis, and reporting as spec' ied 
must be reported in the raw data in conce 

December, 1991 Page D-2 



Exhibit D Metal Analysis of Ambient Air 

SECTION 2 

SAMPLE PREPARATION 

2.1 MICROWAVE EXTRACTION AND RELATED HANDLING PRoe 

2.1.1 Introduction 

2.1.1.1 This Section describes a microw 
extract the metals from the particulate 1 ad 
Following microwave extraction, target a al 
rCP-MS, or GFAA. 

2.1.2 Sample Preservation 

2.1.2.1 Ambient air glass-fiber ers 
half lengthwise with the particulate mat 
protective envelopes. These protective env 
to 30°C until analysis. 

2.1.2.2 The maximum sampl 
days. To be compliant with 
samples within 180 days even 
data submission times allowed 

h~~Gnr~actor must analyze 

2.1.3 Summary of Method 

2.1.3.1 

The metals 
acid/nitric acid 
After cooling, 
material. 

2.1.3.2 
analysis. 
extraction 
analysis. 

2.1.4 

December, 1991 

an the maximum 

system and capping station: With 
to 600 watts (see Figure D-2). 

microwave shall NOT be used for 
er this contract. The oven cavity must be 

1 ventilated. All electronics must be 
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Exhibit D of Ambient Air 

2.1.4.2 PFA Teflon digestion vessels: Capable 0 

pressures of up to 100 psi. Pressure venting ves 
controlled pressure relief at pressures exceedin 120-
mL capacity). 

2.1.4.3 
capacity) . 

Teflon PFA overflow vessel: 

2.1.4.4 Rotating table: For uniform e 
oven. 

2.1.4.5 Volumetric glassware: 50-
borosilicate) . 

2.1.4.6 Bottles: Linear polyethy ne 
caps, for storing samples; Teflon bottl 
standards (500-mL, l25-mL, and 30-mL). 

2.1.4.7 Centrifuge tubes: Polypropylene 
polypropylene, 50-mL (Na1gen 3 equivalent 

2.1.4.8 

2.1.4.9 Rack: Wire 
8090), for holding cenP~~£1 

2.1.4.10 Particle 
handling glass-f· 

2.1 

(Fisher 14-

cutting and 

of 2000 rpm 

sectioning the glass-fiber filter. 
46258-46261. (See Figure D-1). 

Corporation Model 6460 or 

of 

American Chemical Society (ACS) reagent 
(or equivalent), for preparing samples. 

2.1.5.2 
eqiva1ent), 

December, 1991 

spectrographic grade (16M) (or 
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Exhibit D Metal Analysis of Ambient Air 

2.1.5.3 ASTM Type II water (ASTM Dl193). 

2.1.6 Microwave Extraction Procedure 

2.1.6.1 Microwave Calibration Procedure 

2.1.6.1.1 Calibration of the microwave uni 
to its use. In order that absolute power 
from one microwave unit to another, the e 
determined. 

2.1.6.1.2 Calibration 
depends on the type of 
the unit has a precise and accurate Ii 
output power and the scale used i 
then the calibration can be a sing - oin 
power. If the unit is not accurate or the 

2.1.6.1.3 
available 
measuring 

2. 

container 

December, 1991 

is necessary. If 
ation, then the 
F r example, a 

50 percent 
The nonlinear 
estricted in use . 

. 5 Wand becomes 
If 20 - 40 Yare 

tion of the microwave 
to seven times that of the 
ill prevent duplication of 

ha portion of the power scale. 

ni temperature of the water, (Ti ) , to 
ti g temperature should be between 22 and 26°C. 

r t full power, 100 percent (99, 98, 97, 95, 
p rcent power setting) for 120 seconds. The 
lated through the cavity at a rate of at least 

Page D-5 



Exhibit D of Ambient Air 

one revolution every 30 seconds during the irradi Measure the 
final temperature of the water, after stirring, 
while stirring the water (an electronic stirrer si 
works best) within 30 seconds of the end of ir adiati 

bar 

maximum reading. Repeat for a new sample, fo al 
replicates per microwave setting, of distil d 
using a new, clean container. Calculate t 
to the formula: 

where: 
Power 

2.1.6.2.2 

K 

C = p 

M 
T 
t 

Power 

34.87 = Eq. D/IN-2 

Power = 34.87 x T Eq. D/IN-3 

~~amical calories-sec-1 

or specific heat 

Each 

use, new vessels must be annealed before they 
A pretrea ent cleaning procedure must be followed. This 

for he tin the vessels for 96 hours to 200°C. The 

2.1.6.3.2 
1:1 HCl 
reached 
Immerse 

December, 1991 

d during annealing and the sealing surfaces 
he rim) must not be used to support the 

d'stilled water. Immerse in a cleaning bath of 
f three hours after the bath temperature has 

just below boiling. Rinse with distilled water. 
bath of 1:1 HN03 for a minimum of three hours 
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Exhibit D Metal Analysis of Ambient Air 

after the bath temperature has reached a 
boiling. The vessels are then rinsed with copiou 
deionized, distilled water prior to use for any 
contract. Between sample digestions, the PFA 
detergent washed and 1:1 HN03 rinsed followed 
water rinse. 

2.1.6.4 Digestion Procedure 

2.1.6.4.1 Prepare extracting acid (2M H 
analysis. In a 1-L volumetric flask, c mb o 

500 mL of deionized, distilled water,S. 
redistilled spectrographic-grade nitr c 
reagent-grade concentrated hydro chI 
to 1 L with deionized, distilled w 

NOTE: Nitric and hydrochloric acid are 
well-ventilated fume hood. Mixing results 0 

Stir slowly. 

2.1.6.4.2 Prepare nitric a 
analyses. In a l-L volumet ic 
500 mL of deionized distille 
acid. Slowly dilute to 1 L. 

Cool and dilute 

P-MS and GFAA 

2.1.6.4.3 f lded particulate bearing 

CP 

filter 

r as described in the Federal 
and Reference 11). Using 
fold or tightly roll the 

ntrifuge tube. 

NOTE: 
personnel han 
prevents the 
material. 

December, 1991 

required for safety of 
The breathing mask 

the same materials and 
by skin secretions. 

strip from a filter be 
volume for sample and QC sample 

xtracting acid for rcp analysis or 10 mL of 
rCP-MS analysis, using a preset calibrated 
or Class A regular pipette. (The acid 

etely). The sequence of adding the filter 
ifuge tube may be reversed, if more 

ing the results. Place the centrifuge tube 
ntaining 31 mL of deionized water. 

. Page D-7 



Exhibit D of Ambient Air 

2.1.6.4.5 The caps with the pressure release val~ s 
vessels hand-tight, and then tightened 
ft.j1bs. 
Teflon PFA connecting tube. Weigh 
nearest 0.01 g. Place the vessels 
the overflow vessels to the center 

2.1.6.4.6 Place the 12 vessels on 
Any vessels containing 10 mL of acid sol ti 
purposes are counted as sample vessels. r 
at 486 W for 23 minutes. (Based on t 
as previously described). 

2.1.6.4.7 At the end of the'progr 
the microwave vessels and cool it 
the microwave vessels and discard 

2.1.6.4.8 Add 10 mL of deionized 

contents. 
for rcp analysis or 
deionized, distill 

2.2 ALTERNATE SAMPLE P 

2.2.1 

2.2.1.1 

2.2.2 

ac 
el), taking care not to 
e and weigh the bottle and 

d, 1.03M hydrochloric acid 
rCP-MS and GFAA analyses and 
now ready for analysis. 

e tracted by hot nitric acid from the filter. 
pe ature, the extract is allowed to settle. 

30- to lSO-mL capacity (Class A 

2.2.3.2 

December. 1991 Page D-8 



Exhibit D Metal Analysis of Ambient Air 

2.2.3.3 Centrifuge: Capable of maintaining speed rpm 
(International Equipment Company Model UV or equiv 

2.2.3.4 
mL. 

Centrifuge tubes: Polypropylene tube tops, 100-

2.2.3.5 

2.2.3.6 Particl~ mask: To be 
fiber filters. 

2.2.3.7 Template: -fiber filter. 
Federal Register 1978, 

2.2.3.8 Pizza cutter: 

2.2.4 Reagents 

2.2.4.1 

NOTE: Nitric acid fwru~~ 
hood. Stir slowly. 

2.2.4.2 

2.2.5 

2.2.5.1 

2.2.6 

A 

December, 1991 

of concentrated 
and slowly diluting 

well-ventilated fume 

ater must be monitored. 

folded in half with 
in protective envelopes, and 

in the Federal Reference 

twice, and place in a lSO-mL beaker. 
etely cover the sample. Cover the beaker 

mportant to keep the sample covered so that 
on fume hood surface which may contain target 

Page D-9 



Exhibit D 

NOTE: It is suggested that more than one 
to ensure adequate volume for sample and 

2.2.6.3 Gently boil the sample 
fume hood for 30 minutes. Do not 

NOTE: Nitric acid fumes are toxic. 

2.2.6.4 After 30 minutes, remove 
cool to near room temperature. Rinse 
with distilled, deionized water. 

2.2.6.5 Decant extract and rinsing 
Add distilled, deionized water to th 
watch glass and set aside for a minim 
critical step and cannot be omitted sinc 
the filter to diffuse into the rinse 

2.2.6.6 Decant the water from the 
rinse filter 
the rinse 

2.2.6.7 Stopper flask and e 
approximately five minutes or unt·1 

2.2.6.8 Bring 
mix thoroughly. 
with analysis. 

NOTE: er 
because of possi Ie 
final extract 
any suspended 

2.2.6.9 

of Ambient Air 

r be extracted 

etric flask, 
ater, and add 
is 80 to 85 mL. 

for 

istilled, deionized water, and 
or one hour before proceeding 

emove particulate matter 
due to filtration. The 

e traction procedure are now in 0.4SM 

December, 1991 

should be extracted and analyzed, and 
to ensure low levels of metals in the 
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Exhibit D 

SECTION 3 

SAMPLE ANALYSIS 
BY 

INDUCTIVELY COUPLED PLASMA (ICP) 

3.1 INTRODUCTION 

3.1.1 Metals for which this method is appli 
Exhibit C, and are determined by rep after 
digestion. Appropriate steps must be take 
interference effects. 

3.1.2 Table D-l lists analytes along 
typical estimated instrumental detecti 
pneumatic nebulization. Actual workin 

Metal Analysis of Ambient Air 

also 

i:UII~~~arious 

3 . 2 SUHMARY OF METHOD 

.. ~.~~~erating instructions 
to t instructions 

<tii'li;"b"tml&'h't. 

3 . 2 .1 The analyte conce~~~ 
spectroscopic analysis 
nebulizer. The aero 1 
plasma and the meta 
and ionic line emi 5i 
are produced when th 
The spectra are 
line radiation( 
photomultiplier tu s). 
tube will increase in 

the sam Ie line. 

ed by standardizing the instrument with a 
n ds and a blank that are matrix matched to 

Ev ry solution analyzed, such as a dilution, 
cali r , or reference sample must be matrix matched 

3.2.3 t be taken to ensure that potential 
This is especially important for spectral 
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interferences. Recommendations for correcting for int 
briefly summarized below under headings 
interference that is being considered. 

3.2.3.1 Recommended Corrections for Physical 

The use of peristaltic pump to introduc 
nebulizer. 

Frequent (20 percent 
stability standard. 

Adequate rinsing (one minute or or 
using ten percent HN03 or ten p rce t 
humidified argon or a nebulizer ip w 

3.2.3.2 Recommended Corrections for Chemica 

Matrix matching between samples and all 
diluting the sample duri g 

3.2.3.3 Recommended Correcti 

or first 
function 

Optional use 0 

both sides of 

of Ambient Air 

are 
of 

of factors 

side or 

element 

3.2.4 
method 

g calibration standards, calibration and 
s, must be analyzed using two full 

3.2.6 
any analyte is 
reported value 

December, 1991 

's sufficient to meet the method 
"'~~'~Iyte emission line. All exposure 

all quarterly analyses (i.e., 

round) and on-peak (interelement 
made for 

ues of the interference correction(s) made on 
the resulting analyte concentration, the 

agged with an "I" on FORM I-AAIN. 
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3.2.7 If the analyte requ1r1ng dilution 
the interference correction(s) must reflect 
the interferent in the undiluted samples. 

3.2.8 The specific spectral lines that are 

3.2.9 All reported analyte data must have bee 
linear range of the respective analyte emissio 
concentration results in the linear range of 
exceeded, the sample must be diluted such t at 
concentration falls within the linear rang , 

3.3 SAFETY 

3.4 

3.3.1 The toxicity or carcinogenici 
method has not been precisely defined; weve 
should be treated as a potential health h 
responsible for maintaining a current awarene 
regarding the safe handling of the chemicals spec 'ed 
reference file of material handling data sheets shal 
personnel involved in the chem' al a!lt~Y£~ 

INTERFERENCES ~ 
3.4.1 ICP emission spectroscopy i p ne to interelement effects, which 
in practice are experieuced in two on . Interfer'ences that cause a 
translation of the analytical ed by spectral line overlap or 
increase in background al ion recombination 
continuum and/or scat 
matrix and spectral 
that is independent 
of the analytical 
sensitivity, is 
performance pro 
changes in the itat 
metals. Both forms 
particular sample matr 

3.4.2 
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in the multi-metal analysis, although uncertainties m 
whether the correction coefficients employed match t os 
particular sample matrix. 

3.4.3 Rotational calibration 
given matrix and spectral line as a change in t 
calibration. This type of interference includ 
transport effects, often called physical inte 
diffusion interferences; and chemical interf re 
vaporization interference and ionization i 

of Ambient Air 

exist in 
required for the 

interferences can be reduced by matrix ma tandards and 
samples and by the method of standard ad ti ns, (al ho gh standard 
additions can become quite lengthy and . pr cticab f r multi-metal 
analyses) and by the use of internal sand ds. 
correct for any of these interferences t th on 
the accuracy of the matching. Variations' 
sample will cause corresponding inaccuracies 

3 . 4.4 Listed in Table D- 2 are some 
are 

ar relations 
t~~~~ the interferents 

was collected at the 
Iowa 50011), is 

3 . 5 APPARATUS AND EQUIPlll~~"'--"""" 

3.5.1 Computer-c 

• 

• 

3.5.2 Argon gas 

December, 1991 

atomic emission 

detector system such that 
sequential scanning 
control requirements 

ing both off-peak (background correction) 
f first or second order regression 
ed interference) spectral interference 

on the software must be capable of creating a 
ypes of corrections in either concentration 

in ensity data along with net calculated 

Welding grade or better. 
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3.5.3 Assorted laboratory volumetric micropipets. 

3.5.4 

3.6 REAGENTS AND STANDARDS 

3.6.1 In the determination can introduce 
either positive or negative errors in the measu 
contributing contaminants through leaching or surfa deso 
depleting concentrations throu tion. Thus the 
treatment of the samples prior analys~ particu ar attention. 
The following cleaning treatmen ined to be 
adequate to minimize contaminati ttle , whether 
borosilicate glass, linear polyeth en, Ion is used: detergent, 
ASTM Type II water, 1:1 hydrochloric Type I water, 1:1 nitric 
acid, and ASTM Type I water. 

NOTE: Chromic acid 
contract required 

NOTE: 
processing must 
purpose of this 

3.6.2 

3.6.3 

3.6.4 

one of the 
contamination. 

ds and for sample 
lytes of interest for the 

of 

II is used throughout. 

by 

3.6. 
mater~ s. 
Because 0 

be needed 
after the 

ing standard so ut·ons: Standards must be made from ultrapure 

December, 1991 

d single metal solutions will be needed. 
volume (100 mL), multi-metal solutions will 

pIe matrix at 95 percent original strength 
ike volume. 
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3.6.6 No more than five multi-metal stock standards required 
containing metals in the following concentrations: 

Metal 

Na, Al, Ca, As, Se 
Ba, Co, Mn, Ni, Pb, Ag, Tl, V, I{ 

Be, Cd, Cu, Cr, Zn, Sb, Sn, Mo, Fe, 

3.6.6.1 Using the appropriate metal salt 
following standards have been found to b st 

Metals Mixes 

AI, Ba, Be, Fe, Ni, 
Ca, Cd, Co, Cu, Pb, 

Cr 
V 

3.6.7 A single 
metal. 

3.6.8 

3.6.9 
resulting solution 
according to the 

3.6.10 Initial c 

stan 

NOTE: 
known concen 
magnitude of 
corrections. 
corrected by 

December, 1991 

Ag, 
Mg, 

Na, 
Mn, 

TI 
Zn 

for each 

the 
solution 

initial calibration 
for 
the 

Prepare by dilution of the stock 
the EPA. If the solution is 

s all be made using the concentrations in 
1 e run at least five times and the mean 

data. 

c:~ solution(s) (ICS) is prepared to contain 
te fering elements that will demonstrate the 

nd provide an adequate test of any 
ed to verify that the interference levels are 

em within quality control limits. 

Page D-16 



Exhibit D Metal Analysis of Ambient Air 

3.7 QUALITY CONTROL 

3.7.1 Instrument Calibration 

3 • 7 .1.1 Summary 

Prior to the analysis of samples and re 
shall be initially calibrated to determine . 

3.7.1.2 Frequency 

Instruments shall be calibrated da 1y 
each time the instrument is set up. 

3 . 7 . 1. 3 Procedure 

Calibration standards shall be pre 
matrix and at the same concentration 
following sample preparation. 

Calibrate according to . 
procedures using at least 

3.7 .1. 4 Calculations 

of 

x 100 Eq. D-4 

ation standard shall be 

3. 

December, 1991 

95-105 percent). 

to correct the 

is 

dized data and time shall be included in the 
centration should be in pg/L. 
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3.7.2 Initial Calibration Verification 

3 . 7 . 2 . 1 Summary 

Immediately after the ICP system has been ca 
of the initial calibration shall be verifie 
analyte by the analysis of EPA Initial Cal· 
Solution(s) (ICV) at each wavelength used 

3.7.2.2 Frequency 

Each time the 
immediately 
analyzed. 

3.7.2.3 Procedure 

If the ICV solution(s) are not available 
certified solution of an anal te is not availabl 

3.7.2.4 Calculations 

x 100 Eq. D-5 

10 percent of the true 

3.7.2.6 

December, 1991 

ed the technical acceptance 
erminated, the problem corrected, the 
calibration reverified. 

c ncentration (pg/L), true concentration 
cov ry on FORM lI-AAIN. 
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3.7.3 Con~inuing Calibration Verification 

:3 • 7 . 3.1 Summary 

To ensure calibration accuracy during an 
continuing calibration verification solution 
reported for every wavelength used for the 

3.7.3.2 Frequency 

The CCV is run 

The CCV is 
analysis run. 

3 . 7 . 3 . 3 Procedure 

in the 

The same CCV shall be used throughout the naly· 
of samples received. The ana1yte concentrations continuing 
calibration standard shall solution a ractor prepared 
standard solution and sho 

Each CCV analyzed shall re 
of the associated analy~ica1 s 
samples or the preceding analytic 
The duration of ana1~~ ..... 
affect the CCV me 
greater extent t an 
samples. For 
and the blank 

3.7.3.4 

December, 1991 

ercent of the mid-

ditions of analysis for all 
preceding 10 analytical 

les up to the previous CCV). 
r related operations that may 

e applied to the CCV to a 
e associated analytical 

between a CCV analysis 
as the difference in 
immediately preceding 
time between any two 
the CCV. . 

x 100 Eq. D-6 

within ± 10 percent of the true 
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3.7.3.6 Corrective Action 

When recoveries of the CCV exceed the techn° al acceptance 
criteria, the analysis shall be stopped, orrected, the 
instrument recalibrated, the calibration he preceding 
10 analytical samples reanalyzed (or all ince the 
last compliant CCV). 

3.7.3.7 Documentation 

Report the CCV found concentration (~ ~L), 
(~g/L), and percent recovery on FORM 

3.7.4 CRQL Standard 

3.7.4.1 Summary 

To verify linearity near the CRQL, the Co 
ICP standard at two times the MQL or two times 
greater. This standard sha for every 
analysis. 

3 . 7 . 4 . 3 Procedure 

The CRQL s 

x 100 

shall analyze an 
·chever is 
th used for 

whichever 

Eq. D-7 

15 percent of the 

es not fall within the control limit, the 
ted, the problem corrected'and the analytical 

ompliant CRQL standard reanalyzed. 
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3.7.4.7 Documentation 

Report the CRQL standard 
concentration (~g/L), and percent recovery 

3.7.5 Linear Range Analysis (Quarterly) 

3 . 7 . 5 . 1 Summary 

The concentration range over which 
remains linear must be determined and 
range shall be diluted 

3 . 7 . 5 • 2 Frequency 

For all ICP analyses, a linear nge 
shall be analyzed and reported quarte 
each element on the target analyte list 
standard shall be analyzed during a routine a 
under this contract. This. standard shall be run 
used for each analyte 

3 . 7 . 5 . 3 Procedure 

3.7.5.4 

Eq. D-8 

shall be within ± 5 percent 
of 

December, 1991 

linear range standard does not meet the 
ia, then the analysis shall be terminated 
the standard shall be reanalyzed until the 

e concentration of this standard that meets 
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3.7.5.7 Documentation 

true concentration 
FORM I II - AAIN . 

3.7.6 Initial Calibration Blank 

3. 7 . 6.1 Summary 

To verify that the rcp system is n t 
calibration blank (rCB) shall be ana 

3.7.6.2 Frequency 

The rCB shall be analyzed each 
immediately after the lCV. 

3.7.6.3 Procedure 

If the absolute value 0 

result shall be reported. 

3.7.6.4 Calculations 

Not applicable. 

3. 

Metal of Ambient Air 

on 

calibrated and 

s~ tem is not contaminated during the analysis 
ion blanks (CCB) are analyzed. 
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3 . 7 . 7 . 2 Frequency 

Analyze the CCB at a frequency 
whichever is more frequent. 

Analyze the CCB after every CCV. 

3 . 7 . 7 . 3 Procedure 

Metal Analysis of Ambient Air 

A CCB shall be run after the last C 
absolute value of the CCB is greater t 
reported. 

3.7.7.4 Calculations 

Not applicable. 

3.7 . 7 .5 Technical Acceptance Criteria 

The absolute value of the CCB must 

3.7.7.6 Corrective Action 

When the CCB concentratio 

Report the 

3.7.8 

tn~~.~nnical acceptance 
roblem, recalibrate, verify 

ce ing 10 analytical samples (or 
c mpliant CCB). 

sample preparation, a 

e prepared and analyzed with every SDG or 
Ie digested, whichever is more frequent. 

3. 

through each 
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Exhibit D of Ambient Air . 

The first batch of samples in a SDG shall 
the second batch of samples to PB two, etc. 

to PB one, 

3.7.8.4 Calculations 

Not applicable. 

3.7.8.5 Technical Acceptance Criteria 

The absolute value of 

3.7.8.6 Corrective Action 

If the absolute value is less than 
or equal to the CRQL, no correctiv 

If any analyte concentration in s the 
lowest concentration of the analyte in the as ciat be 
10 times the PB concentration. Otherwise, all s es a sociated with. 
the PB and with the analyt ation less tha times the PB 
concentration and above th shall be ted and reanalyzed 
for that analyte. be corrected for 
the PB value. 

3.7.8.7 

3.7.9 

December, 1991 

is below the negative CRQL, 
CRQL associated with the PB 

in ~g/L on FORM IV-AAIN. 

factors, an rcp 

and end of each analysis run or a 
shift, whichever is more 

two solutions: Solution A and Solution AB. 
the interferents, and Solution AS consists of 
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the analytes mixed with the interferents. 
analyzing both solutions consecutively (starting 
all wavelengths used for each analyte reported b 

sis consists of 
Solution A) for 

The ICP ICS shall be obtained from EPA (EM /LV) . 
analyzed according to the instructions suppl·ed 

and 

If the rcp rcs is not available from EB , 
shall be prepared with interferent and a 
levels specified in Table 3, Exhibit C. 
deviation shall be established by init·al 
five times repetitively for each anal teo 

If true values ,for analytes con ai and analyzed by 
ICP are not supplied with the IeS, th ean s al be determined by 
initially analyzing the IeS at lea five epetitively for the 
particular analytes. This mean dete all be made during an 
analytical run where the results for the evio supplied EPA IeS 
met all contract specifications. Additional suIt of this 
initial mean determination is to be used as the e va ue for the 
lifetime of that solution (.e., ·1 the solution· exhausted). 

3.7.9.4 Calculations 

Eq. D-9 

percent of the true 

3.7.9.6 

the 

oncentration (~g/L), true concentration 
ean and standard deviation on FORM V-AAIN. 

reported in the raw data. 
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3.7.10 Spike Sample Analysis 

3.7.10.1 Summary 

To provide information about the effect 0 

the digestion, a known 
sample. 

3.7.10.2 Frequency 

At least one spike sample analysis sh 
group of samples for each SDG. 
sample analysis upon special 
the Contractor will be paid. 

If two analytical methods are used 
for the same analyte within a SDG (e.g., 
samples shall be run by each method used. 

3.7.10.3 Procedure 

3.7.10.4 

to 

fo·r 

e recovery is not within 
he same matrix, level, and 

x 100 Eq. D-10 

be 

percent 
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When the sample concentration is less than the in rument 
detection limit, use SR - 0 only for purposes of al ulating percent 
recovery. 

3.7.10.5 Technical Acceptance Criteria 

Recovery for the spike should be 
amount (i.e., 75-125 percent). 

3.7.10.6 Corrective Action 

If the spike recovery is not with· 
the data of all samples received as 
determined by the same analytical 
letter uN" on FORMs I-AAIN and VI MI 

An except10n to this rule is grant 

f 75-125 percent, 
t spike sample and 

lagged with the 

sample concentration exceeds the spike co entra ·on by a factor of 
four or more. In such an event, the data sh orted unflagged 
even if the percent recovery does not meet the rcent recovery 
criteria. 

3.7.10.7 

The units for 

3.7.11.1 

3.7.11.2 

December, 1991 

and 

be in ISg/L. 

analysis shall be performed on each 
EPA may require additional duplicate 

request by the Project Officer. for which 

th ds are used to obtain the reported values 
n a SDG (e.g., ICP and GFAA) , then duplicate 

ach method used. 
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3.7.11.3 Procedure 

Samples identified as field blanks cannot b 
sample analysis. 

EPA may require that a specific sample b 
sample analysis. 

In the instance where there is more 
SDG and one duplicate result 
the samples of the SDG. 

Duplicate sample analyses 
relative percent difference. 

3.7.11.4 Calculations 

RPD = Is - DI x 100 
S+D 

where: 
RPD 

S 
D 

Duplicates 

3.7.11.5 

-2-

of 

Eq. D-11 

FORM I-AAIN. 

shall be used for original 
or equal to five times CRQL 

shall be used for sample 

times CRQL·level and the other is 

December, 1991 

e s than the MQL, the RPD is not 

added to FORM IX-

s pIe results are outside the control limits, 
all the data for sample.s received associated 

ample. 

Page D-28 



Exhibit D Metal Analysis of Ambient Air . 

3.7.11.7 Documentation 

The results in ~g/L of the duplicate sample 
reported on FORM VIII-AAIN. 

The absolute value of the control limit in 
the "CONTROL LIMIT" column on 

3.7.12 Laboratory Control Samples 

3.7.12.1 Summary 

A laboratory control sample (LCS 
ensure against analyte loss in the 

to 

3.7.12.2 Frequency 

One LCS shall be prepared and analyze or e 
in a SDG, or for each batch of samples, whic 

group of samples 
ore frequent. 

3.7.12.3 Procedure 

A LCS shall be analyzed 
preparations, analytical 
EPA samples received. 

The LCS solution shall 
other EPA Quality As~s~~ 
may be used.) 

3.7.12.4 

3.7.1Z.S 

December, 1991 

t e same sample 
~I~e9~es employed for the 

(If unavaila~le, 
or other certified materials 

x 100 Eq. D-12 

within ± 20 percent of the true 
the exception of Ag and Sb. 

for the LCS falls outside the technical 
he analyses shall be terminated, the 
samples associated with that LCS reprepared 
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3.7.12.7 Documentation 

Report the Les found concentration (~g/L), 
~g/L), and percent recovery on FORM IX-AAIN. 

3.7.13 Performance Evaluation Sample (PES) 

3.7.13.1 Summary 

The performance evaluation sample ( ES 
monitoring the laboratory 
quantification. 

3.7.13.2 Frequency 

One PES shall be delivered, prepar 
of samples in a SDG, or for each batch 0 

frequent. 

3.7.13.3 Procedure 

3.7.13.4 

Not 

3.7.13.5 

of 

t e same sample 
~I~~~es employed for the 

(If unavailable, the 
o for instructions.) 

75 percent of the true value 

ry for the PES falls below 75 percent, the 
ot limited to the following actions: 

e Notice for unacceptable performance; 

of samples shipped to the laboratory; 
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A site visit; 

A full data audit; or 

Require the laboratory 

In addition to the above cited actions, 
provide the Technical and Administrative P 
correction action report on every unaccep 
PES score within seven days of written 
personnel. 

3.7.13.7 Documentation 

Report the PES on Form I-AAIN 

3.7.14 Method Quantitation Limits 

3.7.14.1 Summary 

Prior to sample analysi , (MQL) 
shall be determined for e h instrument used. 

3.7.14.2 Frequency ~ 
MQLs shall be determined w~~~ s of the start of the 

contract and at least quarterly (~ery hree calendar months) until 
the end of the contr.~a __ ~ 

3.7.14.3 

December, 1991 

different 
it were a 
followed by 

MQLs shall be determined and reported 
nalysis of the samples. 
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3.7.14.4 Calculations 

3.7.14.5 Technical Acceptance Criteria 

The MQLs shall be ~ the 

3.1.14.6 Corrective Action 

If an instrument's MQL exceeds th 
instrument cannot be used in this d 
concentration is greater 

3.1.14.1 Documentation 

Metal 

MQLs shall be submitted with each data pa 
FORM XI-AAIN for each instrument used. 
used for the analysis of an within an 
~.analYte shall be used or ~ 

3.1.15 rep Serial Dilution ~ ~ j 

3.7.15.1 Summary 

of Ambient Air 

Eq. D-13 

a alyte, that 
e analyte 

es the reported MQL. 

ruments are 

The presence 
of 

3.1.15.2 

One 

3.1.15.3 

December, 1991 

d for each SDG. 

performed by diluting a prepared 
e dilution must be performed on an 

es. sial dilution is the dilution of the 
o the sample, that contains a concentration 
it 'n the linear range. 

II - 81 x 100 
I 

Eq. D-14 
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where: 
I 
S 

Initial Sample Result; and 
Serial Dilution Result. 

Metal Analysis of Ambient Air 

3.7.15.5 Technical Acceptance Criteria ~ 
If the original sample concentration is~re ter n the 

MQL, the %D should be within ± 10 percent f e initia 
result. 

3.7.15.6 Corrective Action 

If ontro1 limits, 

3.7.15.7 Documentation 

samples received 
FORM XI-AA~N and 

The values for the serial dilution shall be in JJg/L on 
FORM XI-AAIN. 

3.7.16 Intere1ement Correction 

3.7.16.1 Summary 

To 

reported 

3.7.16.2 

intere1emen 
months prio 
thereafter. 

3.7.16.3 

December, 1991 

under this contract, the rep 
determined within three 

and at least annually 

Fe, K, 

factors 
AI, Ca, Fe, K, 

affect the ICP 
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Follow the instrument manufacturer's 
interelement correction factors. 

3.7.16.4 Calculations 

Not applicable 

3.7.16.5 Technical Acceptance Criteria 

Not applicable 

3.7.16.6 Corrective Action 

Not applicable 

3.7.16.7 Documentation 

Results from interelement correction fact det 
be reported on FORM XI-AAIN for all Iep paramete 

3.8 INSTRUMENT OPERATION 

3.B.1 
plasma power, argon 
given. The analyst 
manufacturer of the 

3.8.2 
use of 

of Ambient Air 

for applying 

The 

3.8.3 low may change the emission 

3.8. 
cali 

December, 1991 

use of a digital mass flow controller 
the carrier argon flow. 
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background spectral region shall have 
full exposure time for direct reading 

3.8.5 Selection of the appropriate background spe ra 
analyte shall account for the major interferents w·thin 
for the possibility of analyte line broadening at hi 
One of the best ways to select the appropriate 
is to perform a wavelength scan around the ana 
presence of metals frequently encountered at 
Alternately, if the instrument does not have au 
capability, selection of the background spe tr 
determined on the basis of manual scans 

3.8.6 A calibration blank rinse 
sufficient to prevent carry-over betwe 

3.8.7 The determination of the linear ran 
interference effects, and any type of detectio 
measurement shall be established under the same c ditio 
analysis of the samples, including the background co 

3.9 PROCEDURE 

3.9.1 Calibration 

3.9.1.1 
instrument 
analysis. 
plasma lit 

for each 

the 

3.9.1.2 
computer. 

ration of the instrument 

3.9.1.3 
to align 
commonly 

3.9.2 

3.9.2.1 

December, 1991 

ommended by the manufacturer 
slit. These steps are 
calibration procedure. 

e analysis run, analyze the initial 
1 itial calibration verifications (ICV) , 

d the CRQL standard (CRl). The lCV and LRS 
t deviate from the actual values by more 

shall not deviate from its actual values 
calibration blank values shall not exceed 

heck sample found values shall not deviate 
he true values. If these conditions are not 

tinue the analysis and refer to Exhibits D 
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(Quality Control - Initial and Continuing Calibratio and E for 
additional information. 

3.9.2.2 Upon successful analysis of the ICV, IC , 
all PB extract(s) prepared with the samples. a 
values are not less than or equal to the CRQL, se 
the appropriate action. 

3.9.2.3 If the PB and LCS values are wit 
analyze the spike sample. If the recove 0 

the acceptable ranges, see Exhibit E for th 
Proceed to the analysis of samples 
after consulting Exhibits D and E. 

e acceptable or 

3.9.2.4 The continuing calibration ific s andard (lCV) and the 
continuing calibration blank (CCB) shall analy ed after every 10 
analytical sample analyses. The analyst sha and CCB samples 
after the analysis of the previous sample, but or use of a tip 
wash or other clean out device. CCV concentration lues hall not 
deviate from the actual value by han 10 percent. n addition, 
the absolute values for the B all be lowe the CRQLs. If these 
conditions are not met at any ples 
the analysis and see Exhibits ~----

3.9.2.5 
and CCB. 
required limits, see 

3.9.3 

3.9.3.1 

December, 1991 

un, analyze the ICS, CRI, 
pIes deviates from the 

dditional information: 

be analyzed without any 
ssible if necessary, 
results below CRQL. 

centration obtained when 
the linear range. 

shall 

e air concentration (in ~g/m3), multiply 
lyte values (in ~g/L) by nine times the 

s) used in the extraction and divide by the 
m3 ) sampled and the number of lUx 8" strips 

The factor "9" represents the total area (63 
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in2) of the Hi-Vol filter exposed to the 
exposed area (7 in2) in one l"x 8" strip. 

9 x Interference-Corrected 
Analyte Conc._ Anal te Value, /L 

air, Ilg/m3 - ---=n;;.;;o;;.;;.;;.<...o;;;..f=-'-=':::.=;:..:.."'O;:"""'-~f---:;-""~~..:.....;;;;; 

strips digested x 

3.9.5 Documentation 

3.9.5.1 

December, 1991 

Eq. D-15 
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SECTION 4 

SAMPLE ANALYSIS 
BY 

INDUCTIVELY COUPLED PLASMA-MASS 

4.1 SCOPE AND APPLICATION 

4.1.1 Metals for which 

4.2 SUMHARY OF HETHOD 

4.3 

mass 
system 
determining e S~ 

subtracting ou 
that is corrected 
calculations used. 

December, 1991 

of Ambient Air 

~~~~ination of analytes 
radio frequency 

in a liquid are 
by argon gas into the 

in the plasma gas and by 
into a quadrupole mass 

1 

and 

and 
Data 
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resolution at 10 percent of the peak height, and very 
adjacent masses can contribute to ion signals at the interest. 
Table D-9 shows approximate concentrations at which dj ent masses give 
rise to a contribution of 10 pg/L to the analyte of in erest at a 
resolution of 1 amu at 10 percent peak height, if were chosen for 
quantitation. It should be noted that the info ti . ed in Table 
D-9, was experimentally derived and the interfe en 
occur from several different sources. One int rf ence is 
resolution on adjacent peaks. This has a lar effect at 
the interferant than at one amu greater tha th interferant's 
the trapezoidal peak shape associated with drupole 
Another interference which would be obse the f 
ion. These interferences only cause an . te 
the interferant's mass. It should also emembe 
interferences are not necessarily line 
to extrapolate the values to a particu 
included for its informational content 

4.3.2 

If a correction fo 
to the extent of 

in ICP-HS . 
e. Table D­

affect the 

normalized 

ects associated with the sample 

ces 
elements mo 
matrix compone 
lighter atomic 

December, 1991 

the 

The 

with 
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4.4 

significant suppressions and enhancements. 
contribute deposits on the nebulizer tip of a pneuma ic 
the interface skimmers (reducing the orifice size 
performance). Total solid levels below 0.2 perce 
recommended to minimize solid deposition. lnte 
affected to the same degree as the analyte to d 0 

compensate for these interferences. A minimum of 
standards, listed in Table D-7, bracketing th 
When the intensity level of an internal stan r is less than 30 pe n 
or greater than 125 pecent of the intensit~ of the first standard used 
during calibration, the sample must be re a1 zed aft performing a five 
fold (1:4) dilution. The intensity leve a1 standards for 
the CCB and CCV solutions must agree wi i 
level of the internal standard of the CB 
terminate the analysis, correct the pr em, 
the previous 10 samples at no additional c 

4.3.4 Memory interferences are effects which 
are 

- mass spectrometer: System ~apable of 1 
ith a data system that allows corrections 
the application of the internal standard 
controller for the nebulizer argon and a 

recommended. 

4.4.2 

December, 1991 
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4.5 OPERATIONAL REQUIREMENTS 

4.6 

4.5.1 System configuration: Because of the differ ce 
makes and models of satisfactory instruments, no de ai 
instruction can be provided. Instead, the analyst shou 
instructions provided by the manufacturer of the ular 
Sensitivity, method quantitation limits (MQL's) 
range and interference effects must be establi 
particular instrument. All reported measurem 
instrumental linear ranges. The analyst mus 
data confirming instrument performance and 

IT IS THE RESPONSIBILITY OF THE ANALYST 
CONFIGURATION AND OPERATING CONDITIONS 

INSTRUMENT 
ANALYTICAL 

REQUIREMENTS SET FORTH IN THIS DO _____ .~ 'A QUALITY CONTROL 
RESULTS. DATA CONFIRHING INSTRUHENT PERFORHANC 

The data must include hardcopies and computer media which 
can be readily examined by an EPA audit team. t demonstrate 
defendable choices of instrume~t operating condition whic 
interferences such as oxides. 

4.5.2 

reruns 

4.5.3 

instrument. 

4.6. 

electron 
e e multiplier 

h' h ion currents. This 
s depending on the extent of 
factors are constantly 

e, causes instability, and 
g such periods are required 

der this contract. 

ar ynamic range, and 
for each analyte on a particular 

ined for each configuration 
d with dual detector hardware. All 

ithin the instrumental linear dynamic 
nts from a less sensitive detector 
t the documented instrumental detection 

The analyst must maintain quality 
formance and analytical results. 
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Many more molecular-ion interferences are observed on 
hydrochloric and sulfuric acids are used, as demonst 
Concentrations of antimony and silver above 300 pgl 
(v/v) HCl for stability. 

4.6.2 Internal standards must be used to moni 
that occur from differences between standards 
information must be clearly reported in the r 

of Ambient Air 

which internal standards correct, are primar ly hysical interferen 
Internal standards must be present in all an ards samples at 
identical levels by mixing the internal s rd to solution being 
nebulized prior to the nebulizer. This ed by using a 
second channel of the peristaltic pump al standard to the 
uptake tube. If adding the solution t 
the internal standard must be added in 0 

samples and standards to prevent the POSS1 °lity 0 

internal standard levels. The double spiking sure 
will not occur based upon a single internal stan 
spiking may occur either by adding a 
concentrate to identical volume 0 

by diluting the internal stand rd 
the analyses. One typical ex e 
standards and samples into indivi ua conta' ex$:,·~~~~ 
mg/L solution of the internal stan rd's to each of the containers. 
This adds identical amounts of the i tandard to each solution for 
analysis. The concentrations of the a alyt levels in the standards do 
not have to be corrected~ __ ~ 
dilution is canceled 0 

their dilution. 

HNOs • 
mL conc. 

'ch occurs because the 
e samples are made for 

mL 
Add 10 

solution, stock, 1 mL - 100 pg In: 
al in 10 mL conc. HNOs . Dilute to 1,000 mL 

dard solution, stock, 1 mL = 100 pg 6Li: 
cent enriched 6Li, Li2COs in 10 mL of ASTM 
After dissolution is complete, warm the 

mL conc. HNOs and dilute to 1,000 mL with ASTM 

December, 1991 
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4.6.2.5 Rhodium internal standard solution, stock, 1 
Dissolve 0.3593 g (NH4)3RhC16 in 10 mL ASTM Type I 
cone. HCl and dilute to 1,000 mL with ASTM Type I 

dilute to 1,000 mL with ASTM Type I water. '" 

100 J.'g Rh: 
Add 100 mL 

4.6.2.6 Scandium internal standard solution, st~ k, 1 
Dissolve 0.15343 g SC203 in 10 mL (1:1) hot HNz:[3 5 

4.6.2.7 Terbium internal standard solution, k, 1 mL - 100 
Dissolve 0.1828 g Tbz(C03)3-5HzO in 10 mL ( .1) HN03. After disso i 
is complete, warm the solution to degas. ~d 5 mL conc. HN03 and dilute 
to 1,000 mL with ASTM Type I water. 

4.6.2.8 Yttrium internal standard sol 
Dissolve 0.2316 g Yz(C03)3·3H20 in 10 
and dilute to 1,000 mL with ASTM Type 

4.6.3 

required, 

4.6.3.1 
silver, 

mL - 100 J.'g Y: 
Add 5 mL conc. HN03 

cadmium, lead, 

4.6.3.2 
aluminum. 

Arsenic, chromium, thallium, and 

Antimony, vanadium, iron. 

IV: Bismuth, holmium, indium, scandium, 

4. Rhodium. 

NOTE: 

December, 1991 

sIver to the recommended acid combination 
pitation, add 15 mL o£ ASTM Type I water and 
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warm the flask until the solution clears. 
with ASTM Type I water. For this acid combination the 
concentration must be limited to 2 mg/L. Silver 
is stable in a tap water matrix for 30 days. 

4.6.4 Three types of blanks are required for 
calibration blank is used in establishing and 
curve, the preparation blank is used to monit 

of Ambient Air 

to 100 mL 

solution (SO), lCB, and CCB for possible co am' ation resulting fr 
sample preparation procedure, and the rins bl Uk is used to flush the 
system between all samples and standards. 

4.6.4.1 The calibration blank consis 
Type I water along with the selected 
such that there is an appropriate 
the analytes (see Table D-7). 

4.6.4.2 The preparation blank must contain all 
volumes as used in processing the samples. 
be carried through the comple e pr e and 
concentration in the final slut' n as the Sam~8-B 
analysis (see Exhibit E). 

HN03 (v/v) in ASTM 
internal standards 

4.6.4.3 The rinse blank consists 
I water. Prepare a sufficient qua 

er ent HN03 (v/v) in ASTM Type 
lush the system between 

standards and samples. 

4.6.5 The 
known the 

present 

4. 
provi 
They must e 
The prepared 

December, 1991 

The 

preparing lCS solutions A and AB may be 
Otherwise, refer to Table 3, Exhibit C. 

use according to the instruction provided. 
A and AB must be prepared weekly. 
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4.6.5.2 Mixed ICS solution I may be prepared by addi .903 g 
Al (N03) 3· 9H20 , 2.498 g CaC03 dried at 180°C for 1 hou ore weighing, 
1.000 g Fe, 1.658 g MgO, 2.305 g Na2C03, and 1.767 K 03 to 25 mL of 
ASTM Type I water. Slowly add 40 mL of (1:1) HNO. fter dissolution is 
complete, warm the solution to degas. Cool and 1lute 0 1,000 mL with 
ASTM Type I water. ~ 

4.6.5.3 Mixed ICS solution II may be prepare b~ slowly a 'ng 7. ~4 g 
85 percent H3P04't 6.373 g 96 percent H2S04 , 4 4 g 37 percent Cl, 
10.664 g C60,Ha to 100 mL of ASTM Type I wa er. Dilute to 1,000 m 
ASTM Type I water. 

4.6.5.4 Mixed ICS solution III may be 
arsenic stock solution, chromium stoc 
and zinc stock solution, 10 mL each 
stock solution, and vanadium stock s 
solution. Dilute to 100 mL with two 

dd' g 5 mL each of 
r stock solution, 

olution, nickel 
mL of cadmium stock 

4.6.5.5 lCS A may be prepared by adding 10 mL mixe Ies solution I, 
solution, 

ASTM Type I 
10 mL each of titanium stock .solution, and molybde 

. and 5 mL of mixed lCS solutio • ute to 100 mL 
water. ICS solution A must pre ared fre 1 . 

4.6.5.6 lCS AB may be prepared 
10 mL each of titanium stock solu . 
mL of mixed lCS solution II, and 2 
to 100 mL with ASTM Type I water. 
fresh weekly. 

4.7 QUALITY CONTROL 

equations are 
interference co 
include th 
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4.7.1 Instrument Ca1ibra~ion 

4 . 7 . 1. 1 Summary 

Prior to the analysis of samples and requi ed 
system shall be initially calibrated to dete 
sensitivity. 

4.7.1.2 Frequency 

Instruments shall be 
each time the instrument is set up. 

4.7.1.3 Procedure 

Calibration standards shall be 
matrix and at the same concentration a 
following sample preparation. 

of 

Calibrate according to instrument 
procedures using at least 

4.7.1.4 Calculations 

x 100 Eq. D-16 

libr tion standard shall be 
(i.e., 95-105 percent). 

er's recommendations to correct the 
n is acceptable as long as it is 

ample iter the continuing calibration 

December, 1991 

eck; resloping is acceptable as long as it is 
-mmediately followed by a CCV and a CCB. 

data and time shall be included in the 
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4.7.2 Initial Calibration Verification 

4. 7 . 2 . 1 Summary 

Immediately after the ICP-MS system has be 
accuracy of the initial calibration shall be er· ·ed 
for every analyte by the analysis of EPA In· ia CalL 
Verification Solution(s) (ICV) at each mas 

4.7.2.2 Frequency 

Each time the 
immediately 
analyzed. 

4.7.2.3 Procedure 

within the linear range. 

used in the standards 

4. 7.2.4 Calculations 

4.7.2.6 

December, 1991 

x 100 Eq. D-17 

10 percent of the true 

technical acceptance 
rminated, the problem corrected, the 

e calibration reverified. 

centration (~g/L), true concentration 
on FORM II -AAIN . 
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4.7.3 Continuing Calibration Verification 

4. 7 . 3 .1 Summary 

To ensure calibration accuracy during an 
continuing calibration verification solutio 
reported for every mass used for the analy 

4.7.3.2 Frequency 

The CCV is run at a frequency of 1 
during an analysis run, whichever 

The CCV is also run after the 
analysis run. 

4. 7 . 3 .3 Procedure 

ThesameCCV 

standard solution and shoul 
range levels of the calibrati 

of 

greater extent 
samples. 
and the bla 

two hours 

in the 

s for a Case 

x 100 Eq. D-18 

be within ± 10 percent of the true 
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4.7.3.6 Corrective Action 

When recoveries of the 
criteria, the analysis shall be stopped, 
instrument recalibrated, the calibration 
10 analytical samples reanalyzed (or all 
last compliant CCV). 

4.7 .3. 7 Documentation 

Report the CCV found concentration 
(~g/L), and percent recovery on FORM r -

4.7.4 CRQL Standard 

4.7.4.1 Summary 

To verify linearity near the CRQL, the 
rCP-KS standard at two times the MQL or two t' 
greater. This standard shall be run for every 

the 

shall analyze an 
whichever is 
for analysis. 

4.7.4.2 Frequency 

The CRQL standard shall be~ runt th b 11m~~land end of each 
sample analysis run, or a mini 0 tw. ce per 
is more frequent. 

4.7.4.3 Procedure 

4.7.4.4 

December, 1991 

the rcv solution. 

x 100 Eq. D-19 

± 15 percent of the 

do s not fall within the control limit, the 
t d, the problem corrected and the analytical 

liant CRQL standard reanalyzed. 
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4.7.4.7 Documentation 

Report the CRQL standards found concentratio 
concentration (~g/L), and percent recovery 

4.7.5 Linear Range Analysis (Quarterly) 

4.7.5.1 Summary 

The concentration range over which 
remains linear must be determined and 
range shall be diluted and reanalyze . 

4.7.5.2 Frequency 

For all ICP-MS analyses, a linear 
standard shall be analyzed and reported q ter 
months) for each element on the target analyt list 
C). The standard shall be analyzed during a rout 
performed under this contra standard shall 
masses used for each analy 

4.7.5.3 Procedure 

The standard shall be 
analytical sample (i.e., 
and/or any other proc~ __ ~ 
separate samples). 

4.7.5.4 

x 100 

o 
curve 

ve this linear 

Eq. D-20 

shall be within ± 5 percent 
of 

con 
beyond whi 
dilution of 

December. 1991 

linear range standard does not meet the 
teo ia, then the analysis shall be terminated 

the standard shall be reanalyzed until the 
e concentration of this standard that meets 
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4.7.5.7 Documentation 

Report the linear range standards found c07:ce tr tion (in ~g/L), 
true concentration (in ~g/L) and percent recove y reach analyte on 
FORM I Il-AAIN . 

I ......... 
4.7.6 Initial Calibration Blank ~ 

4 . 7 . 6 . 1 Summary 

4.7.6.2 Frequency 

The ICB shall be analyzed each 
immediately after the lCV. 

4. 7 . 6 . 3 Procedure 

If the absolute value of 
result shall be reported. 

4.7.6.4 Calculations 

Not applicable. 

The absolute 

7.7 

December, 1991 

calibrated and 

MQL, the 

s than the CRQL. 

eet the technical acceptance 
the problem, recalibrate, verify 

the analysis 
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4.7.7.2 Frequency 

Analyze the CCB at a frequency 
whichever is more frequent. 

Analyze the CCB after every CCV. 

4. 7 . 7 . 3 Procedure 

A CCB shall be run after the last 
absolute value of the CCB is greater 
reported. 

4.7. 7 .4 Calculations 

Not applicable. 

·4.7.7.5 Technical Acceptance Criteria 

The absolute value of 

4.7.7.6 Corrective Action 

4.7.8 

of Ambient Air 

shall be 

t the technical acceptance 
problem, recalibrate, verify 

ding 10 analytical samples (or 
pliant CCB). 

sample preparation, a 

prepared and analyzed with every SDG or 
digested, whichever is more frequent. 

December, 1991 

is of ASTM Type I water processed through each 
analysis procedure step. 
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The first batch of samples in a SOG shall 
the second batch of samples to PB two, etc. 

4.7.8.4 Calculations 

Not applicable. 

4.7.8.5 Technical Acceptance Criteria 

The absolute value of the PB must 

4.7.8.6 Corrective Action 

If the absolute value is less than 
or equal to the CRQL, no correctiv 

If any analyte concentration in s the CRQL, the 
lowest concentration of the analyte in the as ciat samples must be 
10 times the PB concentration. Otherwise, all s les ssociated with 
the PB and with the analyte's c ration less tha times the PB 
concentration and above th ~ shall be sted and reanalyzed 
for that analyte. The samp be corrected for 
the PB value. 

then all 
shall 

4.7.8.7 

7.9 

The values 

The 
Solution A 

December, 1991 

~g/L on FORM IV-AAIN. 

factors, an Iep 

e beginning and end of each analysis run or a 
t hour working shift, whichever is more 
t e lCV. 

of two solutions: Solution A and Solution AB. 
the interferents, and Solution AB consists of 
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the analytes mixed with the interferents. 
analyzing both solutions consecutively (starting i 
all masses used for each analyte reported by IC -M 

If the ICP ICS is not available from 
shall be prepared with interferent and 
levels specified in Table 3, Exhbit C. 
deviation shall be established by ini 
five times repetitively for each ana 

If true values for analytes co 
rCP-MS are not supplied with the I 

of Ambient Air 

ysi5 consists of 
Solution A) for 

initially analyzing the rcs at least times repetitively for the 
particular analytes. This mean determinate n sh be made during an 
analytical run where the results for the prev plied EPA ICS 
met all contract specifications. Additionally, res it of this 
initial mean determination 's to ed as the 
lifetime of that solution until the 

4.7.9.4 Calculations 

% Recovery = Eq. D-21 

percent of the true 

4.7.9.6 

the 

c ncentration (~g/L), true concentration 
an and standard deviation on FORM V -MIN. 

eviation shall be reported in the raw data. 
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4.7.10 Spike Sample Analysis 

4.7.10.1 Summary 

To provide information about the effect?Jf ihe 
the digestion, a known amount of analyte is de 
sample. 

4.7.10.2 Frequency 

At least one spike sample analysis 
group of samples for each SDG. EPA 
sample analysis upon special request 
the Contractor will be paid. 

If two analytical methods are 
for the same analyte within a SDG (e. , 
samples shall be run by each method use . 

4.7.10.3 Procedure 

indicated in Table D-3. 

The spike is added bef e the samp e 
digestion) at concentration le;S:Zhe 

Samples identified as field a c ot be used for spiked 
s~ple analysis. EPA may require ~hat specific sample be used for 
the spike sample anal sis. In the 'nst nce where there is more than 
one spike sample SDG le recovery is not within 
contract criteri e same matrix, level, and 
method in the S 

Eq. D/IN-22 
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When the sample concentration is less than the ns rument 
detection limit, use SR - 0 only for purposes of al ulating percent 
recovery. 

4.7.10.5 Technical Acceptance Criteria 

Recovery for the spike should be 
amount (i.e., 75-125 percent). 

4.7.10.6 Corrective Action 

If the spike recovery is not with' t e limit 0 75-125 percent, 
the data of all samples received ass ci th t spike sample and 
determined by the same analytical th tl lagged with the 
letter "N" on FORMs I-AAIN and VI- IN. 

An exception to this rule is granted sit 
sample concentration exceeds the spike conce rati 
four or more. In such an event, the data shal e 
even if the percent recovery not meet the 75-
criteria. 

The units for 

4.7.11.2 

December, 1991 

and 

analysis shall be performed on each 
SDG. EPA may require additional duplicate 

request by the Project Officer, for which 

th ds are used to obtain the reported values 
n a SDG (e.g., ICP-MS and GFAA) , then 

e run by each method used. 
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4.7.11.3 Procedure 

Samples identified as field blanks cannot be 
sample analysis. 

EPA may require that a specific sample be 
sample analysis. 

In the instance where there is more t 
SDG and one duplicate result 
the samples of the SDG. 

Duplicate sample analyses 
relative percent difference. 

4.7.11.4 Calculations 

where: 
RPD 

S 
D 

Duplicates 

and duplicate 
(Exhibit C). 
values less 

below, use 

4.7 

December, 1991 

RPD = Is - DI 
S+D 
-2-

Eq. D/IN-23 

FORM I-AAIN. 

hall be used for original 
or equal to five times CRQL 
all be used for sample 

times CRQL level and the other is 

than the MQL, the RPD is not 

for each analyte will be added to FORM IX­
on precision results. 

p e results are outside the control limits, 
data for samples. received associated 
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4.7.11.7 Documentation 

The results in ~g/L of the duplicate sample 
reported on FORM VIII-AAIN. 

The absolute value of the control limit in 
the "CONTROL LIMIT" column on 

4.7.12 Laboratory Control Samples 

4.7.12.1 Summary 

A laboratory control sample (LCS to 
ensure against analyte 

4.7.12.2 Frequency 

One LCS shall be prepared and analyzed for very 
in a SDG, or for each batch of samples, whicheve . 

4.7.12.3 Procedure 

A LCS shall be 

The LCS solution 
other EPA Quality 
may be used.) 

December, 1991 

t .us e same sample 
procedures employed for the 

(If unavailable, 
r other certified materials 

x 100 Eq. D/IN-24 

ithin ± 20 percent of the true 
the exception of Ag and Sb. 

for the LCS falls outside the technical 
he analyses shall be terminated, the 
samples associated with that LCS reprepared 
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4.7.12.7 Documentation ~ 

Report the LCS found concentration (~g/L), tr~ ;i~ncentration 
~g/L), and percent recovery on FORM IX~AAIN. / 

(in 

4.7.13 Performance Evaluation Sample (PES) 

4.7.13.1 Summary 

The performance evaluation sample (PE 
monitoring the laboratory performance f 
quantification. 

4.7.13.2 Frequency 

One PES shall 
of samples 
frequent. 

4.7.13.3 Procedure 

A PES shall be analyzed or 
preparations, analytical m tho 
EPA samples received. 

The PES solution shall 
contractor must contact 

4.7.13.4 Calculations 

4.7.13.5 Technic 

of 

4.7.13.6 

(;-
Sl.sts 

zed for every group 
, whichever is more 

the 

(If unavailable, the 
for instructions.) 

75 percent of the true value 

PES falls below 75 percent, the 
. ed to the following actions: 

Notice for unacceptable performance; 

of samples shipped to the laboratory; 
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A full data audit; or 

Require the laboratory to analyze remedial 

In addition to the above cited actions, t 
provide the Technical and Administrative Pro ec cers 
correction action report on every unaccept Ie (less t 
PES score within seven days of written or a1 request 0 
personnel. 

4.7.13.7 Documentation 

Report the PES results on Form 

4.7.14 Internal Standards for ICP-MS 

4.7.14.1 Summary 

A minimum of three internal standards, 0 cket 
shall be used to check and correct the rCP-KS s 

the mass range, 
r the presence 

of physical interferences. 

Analyze 
CCB. 

4.7.14.3 Procedure 

Each sample, 
internal standa 
same samp Ie pr 
employed for 

The 
duplicate, 

December, 1991 

x 100 

PES, CCV, and 

t be spiked with the 
each analyte using the 
and QA/QC procedures 

Eq. D/IN-25: 

internal standard in the blank 

standard in the EPA Sample No.; 

e Criteria 

ve of an internal standard for each sample, 
.~am~Le, and PES shall agree within ± 50 percent of 
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the intensity level of the internal standard of th i 
calibration blank standard solution (SOl)' MQLs al 
in Exhibit C. 

The intensity levels of the internal stand 
CCV, and CCB solutions must agree within ± 20 pe 
instensity level of the internal standard 0 th 
blank solution (SOl)' 

CRQLs 

4.7.14.6 Corrective Action 

If the internal standard intensity 
percent of the sample, the sample mus 
five fold (1:4) dilution and reanaly, ed 
percent difference (%D) remains gr 
interference must be suspected, 
flagged with an "E." The analytes 
be listed in the comment section on 
AAIN, and VlII-AAlN. 

If the internal standard 'ntensity level does 
20 percent for the lCV CB, sis shall erminated, the 
problem corrected, and a n w ~l~~~e~started. 

20 
does t agree within ± 

the analysis, correct the 
nce. If the first CCV/CCB 

control limits, then the 
a alytical samples analyzed 
ri 'cation may be reanalyzed 

nstrument shall be 
the affected analytical 

(%D) shall be reported 

4.7.15. 

4. 

the end 

December, 1991 

the method quantitation limit (MQL) 
instrument that will be used. 

det rm' ed within 30 days of the start of the 
arterly (every three calendar months) until 
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4.7.15.3 Procedure 

MQLs (in ~g/L) shall be determined by mUltip yi 
average of the standard deviations (an_I) obtai ed on 
nonconsecutive days from the consecutive anal si 
PB extracts. Each measurement must be perfo e as t 
separate analytical sample (i.e., each mea re ent must 

of Ambient Air 

a rinse and/or any other procedure normal rformed betwee 
analysis of separate samples). MQLs sha 
for each mass and mass number used in 

The quarterly determined MQL for 
used as the MQL for that instrument ur ng that qu 
instrument is adjusted in anyway t at 
that instrument shall be redetermi 
use as the established MQL 
the quarter. 

4.7.15.4 Calculations 

M() 

4.7.15.5 Technical Acceptance 

The MQLs shall be :::;; the 

4.7.t5.6 Corrective 

If 

December, 1991 

remainder of 

Eq. D/IN-26 

Exhibit C. 

or an analyte, that 
less the analyte 

ive times the reported MQL. 

with each data package and reported on 
ent used. If mUltiple instruments are 

lyte within a SDG, the highest MQL for 
rting concentration values for that 

ral and isobaric interferences, 
determined for all masses used for 
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4.7.16.2 Frequency 

Before any field samples are analyzed under t is contract, the ICP 
interelement correction factors shall be determ' e within three 
months prior least annually 
thereafter. 

4.7.16.3 Procedure 

Correction factors shall be determine 
conditions used for sample analysis. If t 
in any way that may affect the intere 
factors shall be redetermined and th 

Follow the instrument manufact 
interelement correction factors. 

4.7.16.4 Calculations 

Not applicable. 

4.7.16.5 Technical Accepta 

Not applicable. 

4.7.16.6 Corrective Action 

Not applicable. 

be reported 0 

4. 8 PROCEDURE 

4.8.1 
computer. 

4.8.2 
at least 
samples 
soluti n 
of Ie s 

determination shall 
parameters. 

Allow 

the 

ti n and resolution checks using the tuning 
nts Li, Co, In, and Tl). The intensities on 

able D-6) for the response factor criteria 
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4.9 

are recommendations which might be helpful when setti g 
but are not required criteria. The mass calibration 
criteria specified in Table D-6, if mass calibratio 
then the mass calibration must be adjusted to the 
resolution must also be verified to be less than 
percent peak height. To verify, the tuning sol 
the beginning and end of each eight hour shift 
criteria. 

4.8.4 Calibration and Sample Analysis 

instruments 
the 

4.8.4.1 Calibrate the instrument for t using the 
calibration blank and at least a singl s co ding to the 
manufacturer's recommended procedure or each de ec r configuration 
which will be used in analysis. FI h the th the rinse blank 
between each standard solution. ation during the 
calibration and sample analysis of the multiple 
integrations for both standardization and s sis. A minimum of 

. two replicate integrations are required for . on and sample 
analysis. The raw data must de the concentrati 0 elements in 
each integration as well as e average. ·tionally, f different 
detector configurations are ed'~W data mus . icate which 
detector configuration is bein us . 

NOTE: Some elements (such as Hg" Mo require extended flushing 
times which need to be determined f eac instrumental system. Run the 
memory tests on the in Table D-7 to verify that memory problems 
will not affect the .ty. 

4.8.5 As 

4.8.6 

least 

4.8.7 

C 

4.9.1 

4.9.2 

af ect data quality must be 
from atrix components on the 

be to assess data quality and 
e boldfaced and underlined, 

These masses must be monitored 

at 

that are more concentrated than the 

ormed, the appropriate corrections must be 

ana yte air concentration (in ~g/m3), multiply the 
alyte values (in ~g/L) by nine times the 
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appropriate volume (in liters) used in the 
volume of air (in standard m3 ) sampled and 
digested for the sample. The factor "9" represents 
in2) of the Hi-Vol filter exposed to .the air stream 
area (7 in2) in one 1" x 8" strip. 

(9) (Interference-correc 

ivide by the 
" x 8" strips 

otal area (63 
ded by the exposed 

Analyte Cone. Value, /L 
In air, Jlg/ ml = ---n-o-.-o....,£"...;s;.;:t==r::..::i;:;p;:;.;s~x&.!-=-a-:':....--T~..;;.;:==~ 

digested s·AW~~ 

4.10 DOCUMENTATION 

4.10.1 Report the air concentration val es 
corrected analyte value in ~g/L om FO 1-

December, 1991 

the interference-

". 
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SECTION 5 

SAMPLE ANALYSIS 
BY 

GRAPHITE FURNACE ATOMIC ABSORPTION 

5.1 INTRODUCTION 

5.1.1 GFAA analysis procedures are provid 
quantitation limits (where required) for t e 
listed in Table 1 the Target Analyte List in 

5.1.2 Because of the differences amon 
satisfactory instruments, no detailed ns 
can be provided. Instead, the analyst . 
provided by the manufacturer of that inst 

5.2 SUMMARY OF METHOD 

5.3 

5.2.1 Using the furnace tech 
absorption spectrophotometer, 
placed in a graphite tube in th 
and atomized. Radiation from a 

5.3.1 

atoms to be measured are 
the temperature of the 

A 

of 

tion from a hollow cathode 
tosensitive device measures 

major effect on 

analyte, interferences can be minimized. 
nitrate to remove alkali chlorides 

te to retain cadmium. 

correction cannot correct for all types of 
en the background interference cannot be 

alternate wavelength, chemically separate the 
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analyte from the interferant, or use an alternate 
correction (e.g., Zeeman background correction). 

5.3.4 Interferences from a smoke producing sample 
be reduced by extending the charring time at a hig 
utilizing an ashing cycle in the presence of air. 
prevent loss of analyte. 

5.4 APPARATUS 

5.5 

5.4.1 Atomic absorption spectrophotometer: 
single or double beam instrument having a ra 
photomultiplier detector, adjustable slit, wavele 
800-nm, background correction. and provo io s for i 

romator, 
range of 190- to 

acing with a 
recording device. 

5 .4.2 Graphi te furnace: Any furnace dev 
specified temperatures is satisfactory. 

5.4.3 

5.5.1 

values 

5.5.2 
solutions at 
least thre 
range by 
flask. 

Because between 
no ailed 
analyst should 

e particular 
~ ecision. linear 
investigated and 

t particular instrument. It 
y that the instrument 
atisfy the analytical 

t maintain quality control 
al ical results. 

andatory for all blanks, 
avoid inaccurate concentration 

repared by diluting stock metal 
are discarded after use. Prepare at 

n raduated amounts in the appropriate 
vo ume of stock solution in a volumetric 
must be prepared using the same type of 

the same concentration. 

required for GFAA analysis; the 
tablishing the analytical curve while the 

ndicate possible contamination resulting 
s used in the sample processing. 
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5.6 QUALITY CONTROL 

5.6.1 Instrument Calibration 

5 . 6 . 1. 1 Summary 

Prior to the analysis of samples and re 
shall be initially calibrated to determine . 

5 • 6 . 1. 2 Frequency 

Instruments shall be calibrated 
each time the instrument is set up. 

5 . 6 . 1. 3 Procedure 

Calibration 
solutions at the 

24 hours and 

Calibration standards shall be prepared usi 
acid or combination of acids, d at the 
result in the samples foll ing 

The instrument shall be 

Not 

December, 1991 

as it is performed after 
~CB, respectively. 

is immediately preceded and 

shall be included in 
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5.6.2 Initial Calibration Verification 

5. 6 . 2 .1 Summary 

Immediately after the GFAA system has been ca11 
accuracy of the initial calibration shall be er·fied 
for every analyte by the analysis of EPA In· i 
Verification Solutions(s) (ICV) at each wa el 

5.6.2.2 Frequency 

Each time the instrument is calibr 
immediately following 
analyzed. 

5.6.2.3 Procedure 

5. 6.2.4 Calculations 

, Recovery = -==-=~~;;;.;;;..;~~;,.;;;;;;= 

5 . 6. 2 . 5 Technical 

samples are 

than those 

Eq. D-28 

o percent of the true 

5.6.2.6 

5.6. 

December, 1991 

the 

concentration (in ~g/L), true concentrat'ion 
overy on FORM ll-AAIN. 

ti accuracy during an analysis run, a 
ibra 0 verification solution (CCV) is analyzed and 

w elength used for the analysis of each analyte. 
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5.6.3.2 Frequency 

The cev is run 

The cev is also run after the last anal 
analysis run. 

5 .6 . 3 • 3 Procedure 

The cev shall contain the analyte 
the mid-range of the calibration c 

The same cev shall 
of samples received. 

If the lev solution(s) are not availa fro 
certified solution of an analyte is not avai le 
analyses shall be conducted on an independent s~ 

of Ambient Air 

two hours 

runs for a Case 

concentration other than t r ~nstrument c ration, but 
within the calibration ra indepen andard is defined as a 
standard composed of the different urce than those 
used in the standards for 

greater extent 
samples. For 
and the bla 

5.6.3.6 

Eq. D-29 

s all be within ± 10 percent of the true 
t) . 

When recover s 0 the cev exceed the technical acceptance 
criteria, the analy is shall be stopped, the problem corrected, the 
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instrument recalibrated, the calibration 
10 analytical samples reanalyzed (or all 
last compliant CCV). 

5.6 .3 . 7 Documentation 

(in ~g/L), and percent 

5.6.4 CRQL Standard 

5 . 6 . 4 .1 Summary 

To verify linearity near 
GFAA standard at two times the CRQ 
greater. This standard shall be 
analysis. 

5.6.4.2 Frequency 

The CRQL standard 
sample analysis run, or a 
is more frequent. 

5.6.4.3 Procedure 

The CRQL standard is 

5.6.4.4 

5.6.4.6 

Metal Analysis of Ambient Air 

x 100 

d the preceding 
les since the 

is 

hours, whichever 

Eq. D-30 

15 percent of the 

does not fall within the technical 

December, 1991 

and 

rd's found concentration (in ~g/L), true 
and percent recovery on FORM III-AAIN. 
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5.6.5 Initial Calibration Blank 

5.6.5.1 Summary 

To verify that the GFAA system is not cont i 
calibration blank (rCB) shall be analyzed af er 

5.6.5.2 Frequency 

The ICB shall be analyzed each 
immediately after the lCV. 

5.6.5.3 Procedure 

If the absolute value of the IC 
result shall be reported. 

5.6 .5.4 Calculations 

Not applicable. 

5.6.5.5 Technical Acceptance 

The absolute value of 

5.6.5.6 Corrective Action 

criteria, term ina 
the calibration, a 

5.6.6 

5.6.6.1 

the technical acceptance 
blem, recalibrate, verify 

tem is not contaminated during the analysis 
blanks (eCB) are analyzed. 

5.6 

10 percent or every two hours, 

every ecv. 
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5.6.6.3 Procedure 

A CCB shall be run after the 

If the absolute value of the 
result shall be reported. 

5 . 6 . 6 . ~ Calculations 

Not applicable. 

Metal Analysis of Ambient Air . 

run. 

5.6.6.5 Technical Acceptance Criteria 

The absolute value of the CCB 

5.6.6.6 Corrective Action 

When the CCB concentration echnical acceptance 
criteria, terminate analysis, correct the pr lem, calibrate, verify 
the calibration, and reanalyze the preceding 10 alyt al samples (or 
all analytical samples t compliant CC 

5.6.6. 7 Documentation 

Report the ICB values 

5.6.7 Preparation Blanks 

5 .6 . 7.1 Summary 

or 

Not 

December, 1991 

preparation, a 

more 

Type II water processed through each 
procedure step (see Exhibit D). 

be assigned to PB one, 
to PB two, etc. 
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5 • 6 . 7 . 5 Technical Acceptance Cri teria 

The absolute value of the PB must be 

5.6.7.6 Corrective Action 

If the absolute value of the PB concen 
equal to the CRQL, no corrective action . 

If any analyte concentration in the 
lowest concentra~ion of that analyte . 
10 times the blank concentration. 0 
with the blank and with the analyte s 
the blank concentration and above he 
reanalyzed for that analyte. The 
corrected for the blank value. 

If the concentration of the blank is belo the 
all samples reported below 10 times CRQL associa 
shall be redigested and re 

The values for 

5.6.8 

5 .6 . 8 .1 Summary 

of Ambient Air 

To provide . 
the digestion, a 

of the sample matrix on 
~s added (spiked) into a 

sample. 

The sp 
digestion) at e 
indicated in Tab 

December, 1991 

met ods are used to obtain the reported values 
in a SOG (e.g., ICP and GFAA), then spike 
e h method used. 

d efore the sample preparation (i.e., prior to 
ntration levels in the Spike Sample solution as 
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Samples identified as field blanks 
sample analysis. 

EPA may require 
sample analysis. 

Metal Analysis of Ambient Air 

In the instance where there is more than 
method per SDG and one spike sample recove 
criteria, flag all the samples for the s __ ~ __ 

5.6.8.4 Calculations 

% Recovery = Eq. D-31 

where: 
SSR = Spiked Sample Result, /L; 

SR Sample Result, ~g/L; and 
SA - Spike Added, ~g/L. 

If the spike analysis is ~~~m 
chosen for the duplicate s 
performed using the results 
sample" (see 5.6.9 Duplicate amp e 
duplicate results cannot be us 
percent recovery. 

When the sample 
detection limit, u 
recovery. 

the same s e that is 
calculations shall be 

as the "original 
I~-..;JUU~I average of the 

determining 

in ± 25 percent of the.spiked 

t or within the limits of 75-125 

December, 1991 

s eceived associated with that spike 
same analytical method shall be flagged 

s I-AAIN and VlI-AAIN. 

ru e is granted in situations where the 
of 

recovery 
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When the digestion spike recovery falls outsi 
acceptance criteria and the sample result does 
the spike added, an analytical spike must be p 
metals that do not meet the specified criteri 
Spike the unspiked aliquot of the sample at 0 

level or two times CRQL, whichever is great r. 

5.6.8.7 Documentation 

Report the spiked sample results, s 
percent recovery for the digestion sp 
AAIN. 

The units for reporting spike 

5.6.9 Duplicate Sample Analysis 

5 .6 . 9 .1 Summary 

5.6.9.2 Frequency 

o obtain the reported values 
I P and GFAA) , then duplicate 
d. 

~~~ be used for duplicate 

for the duplicate 

here is more than one duplicate sample per 
icate result is not within contract 

e s~les for the method in the SDG. 

yses are required for calculation of relative 
percent 
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Duplicates cannot be averaged for 

5 . 6 .9 . 4 Calculations 

RPD = Is - DI x 100 
S+D 

where: 
RPD 

S 

-2-

5.6.9.5 Technical Acceptance Criteri 

A control limit of ± 20 percen 
and duplicate sample values greater t 
(Exhibit C). A control limit of ± CRQL 
values less than five times CRQL. 

If one result is above 
below, use the ± CRQL cri 

For duplicate results les 
absolute value of the CRQL in 
MIN. 

If both sample 
calculated. 

Metal Analysis of Ambient Air 

Eq. D-32 

the other is 

enter the 
column of FORM VIII-

is not 

added to FORM VIII-

du licate sample analyses must be reported on 

December, 1991 

he control limit (CRQL) shall be entered in 
of FORM VlII-AAIN. 
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5.6.10 Laboratory Control Samples 

5.6.10.1 Summary 

A laboratory control sample (LeS) is dige 
ensure against analyte loss in the sample p 

5.6.10.2 Frequency 

5.6.10.3 Procedure 

The LeS shall be analyzed for eacD naly e 
preparations, analytical methods and QA/ 
EPA s~les received. 

The LCS solution shall b~~~Lnp 
ICV solutions may be used) 

If the EPA LeS is unavail 

5.6.10.4 Calculations 

5.6.10.5 

the same sample 
employed for the 

Eq. D-33 

true 

for Ag and Sb in the ,LeS .w:ill be 

Report the 
(~g/L), and perce 

December, 1991 

for the LCS falls outside the technical 
lyses shall be terminated, the problem 

associated with that LCS reprepared and 

concentration (~g/L)t true concentration 
covery on FORM IX-AAIN. 
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5.6.11 Performance Evaluation Sample (PES) 

5.6.11.1 Summary 

The performance evaluation sample (PES) as sts 
monitoring the laboratory performance for an yt 
quantificati~n. 

5.6.11.2 Frequency 

One PES shall 
of samples 
frequent. 

5.6.11.3 Procedure 

A PES shall be analyzed for each a yte 
preparations, analytical methods and QA/Q 

the same sample 
res employed for the 

EPA samples received. 

The PES solution shall 
contractor must contact th 

5.6.11.4 Calculations 

Not applicable. 

5.6.11.5 Technical 

Recovery 
of ana1yte. 

5.6.11.6 

If 

.. 

December, 1991 

oo~~~d from EPA. vailable, the 
~~n-~~~-=·nstructions. 

ercent of the true value 

the 

for unacceptable performance; 

~saEDles shipped to the laboratory; 

to analyze a remedial PES. 
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In addition to the above cited actions, the la 
provide the Technical and Administrative Project 
correction action report on every unacceptable 
PES score within seven days of written or verb 
personnel. 

5.6.11.7 Documentation 

Report the PES on Form I-AAIN 

5.6.12 Analytical Spike 

5.6.12.1 Summary 

To ensure against bias resultin rom 
analyses, the Method of Standard Addit 
special procedures summarized in Figure D­
quantitation. 

'5.6.12.2 Frequency 

All GFAA analyses, for 
one analytical spike. 

require at least 

The frequency of MSA will 
spike. 

recovery of the analytical 

5.6.12.3 

range. 

December, 1991 

within the calibration 

A, a yses require duplicate injections. 
e required for MSA quantitation. Average 

ed for reporting purposes. 

analytical spike will include the LeS and 
lank. The LeS must be quantitated from the 

corrective action, if needed, taken accordingly. 
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MSAs are not to be performed on the LCS 
regardless of spike recovery results. 

Metal Analysis of Ambient Air 

analytical spike recovery is out of the control 1m 
the spiking solution must be verified by respik'ng 
preparation blank once. If the preparation bl nk 
recovery is still out of control, correct th pr 
reanalyze all analytical samples associated it 
analytical spike is not required for the p e-

If the spike recovery is < 40 percen , 
by a factor of five to ten and rerun w' h 
must only be performed once. If afte th 
is still < 40 percent, report data f m 
and flag with an "En to indicate in er 

If the spike recovery is ~ 40 rcen 
concentration is < 50 percent of the 
to the MQL. If the spike is less than 
percent, flag the result with a "W." 

For analytica 
used for QC sam 
an MSA mode on 
run. 

The 

that: 

50 percent of the 
greater than 115 

single injections can be 
struments that operate in 

ine QC samples during that 

the sample concentration; 

100 percent of the sample concentration; 

December, 1991 

ely 150 percent of the sample concentration 
xpressed in ~g/L). 
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5.6.12.4 Calculations 

where: 

% Recovery = SSR - SR x 100 
SA 

Eq. D-34 

SSR = Spiked Sample Result; 
SR - Sample Result; and 
SA - Spike Added. 

RSD = °n-l 
X 

Eq. D-35 

where: 
RSD Relative Standar 

Standard 

x Mean 

5.6.12.5 Technical 

For concentrations > Qicate 
within ± 20 percent of RSD 0 

The analytical spike recover es 0 t e and PB shall be within 
control limits of ± IS percent (i e., M is NOT performed on the Les 

e~~ons must agree 

or PB). 

5.6.12.6 

NOTE: 

by 

December, 1991 

ce c iteria are not met, rerun 
"11 not met, flag the value 

the analytical spike as well as 

chnical acceptance criteria are not 
y respiking and rerunning the PB 

not met, correct the problem and 
associated with the blank. 

pike technical acceptance criteria are not 
d reanalyze all analytical samples 

eco ery is < 40 percent, the' sample must be diluted 
o ten and rerun with another spike. This step 
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must only be performed once. If after 
is still < 40 percent, report data from the initi 
and flag with an "E" to indicate interference pr 

If the spike recovery is ~ 40 percent and 
concentration is < 50 percent of the spike, 
to the MQL. If the spike is less than 85 p 
percent, flag the result with a "W." 

If the sample absorbance or concentr 
spike and the spike recovery is at or b 
percent, the sample must be quantitate 
curve and reported down to the MQL. 

The raw data package must inclu e 
values for both injections, the av 
variation (or RSD). 

recovery 
analysis 

absorbance or 
pIe results 

than ll5 

d concentration 
d the coefficient of 

The data for each MSA analysis must be cl rly ~ 
raw data documentation (using added concentratio as x-variable 
and absorbance as the y-var·a ong with the sl x-intercept, 
y-intercept, and correlati coefficient r the least squares fit 
of the data. . ~ . 

Reported values obtained by SA s b flagged with the letter 
"S" on FORM I-AAIN if the correl io 0 ficient is ~ 0.995. If the 
correlation coefficient is ~ 0.99 fla the data on FORMs I-AAIN and 
XlI-AAIN with a n+". 

5.6.13 Method Quantit 

5.6.13.1 

The 
samples are 

5.6.13.2 

December, 1991 

.~~~p .. al1 be determined before any 

30 days of the start of the 
very three calendar months). 

be determined by multiplying by three the 

e analysis of a standard solution (each 
ent wa er at a concentration three times to five times 

en uf cturer's suggested instrument detection limit 
n cons cutive measurements per day. Each measurement 
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5.7 

must be performed as though it were a separate a 
(i.e., each measurement shall be followed by a r' 
procedure normally performed between the analys's 
samples). MQLs shall be determined and report d for 
used in the analysis of the samples. 

The quarterly determined MQL for an ins 
used as the MQL for that instrument durin 
instrument is adjusted in any way that m y 
that instrument shall be redetermined d 
use as the established MQL for that i 
the quarter. 

MQL must be determined in ~g/L. 

5.6.13.4 Calculations 

MOL = 3 x on _ 1 

where: 
0n-l Standar 

5.6.13.5 Technical 

The MQL shall meet the 

5.6.13.6 

in Exhibit C. 

Eq. D-36 

If QL for an analyte, that 
nalyte unless the sample 

concentration 

5.6.13.7 

For 
and 

5.7. 

process is rie 
become thermal 
requires at least minu 
Background correction 

ith the proper operating parameters 
anufacturer. The individual steps (drying, 

eq ire careful consideration to ensure each 
ec ively. The instrument shall be allowed to 

re beginning any analysis. This usually 
s of operation prior to calibration. 

1 be used. 
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5.7.2 Calibrate the instrument according to 
recommended procedures using calibration standard sol 

5.7.3 In order to determine if the sample result' 
MSA, an analytical spike at two times CRQL shall b per 
after each sample analysis. The analytical spike re 
to determine the need for MSA as 
solution volume shall not exceed 

5.7.4 Dilute and reanalyze samples that ar 
linear range (i.~., top calibration standar ) 

5.8 PROCEDURE 

5.9 

5.8.1 Calibration 

5.8.1.1 Set up the instrument with pro 
instrument shall be allowed 
analysis. This requires at 
lit prior to calibration. 

5.8.1.2 Initiate appropriat ~~~~·~tion of the computer, 

aware of the require 
assurance that all amp 

matched. 
so utions shall be matrix 

ch ges the slope of the 
results. 

analysis run, analyze the ICB ICV, 
ditions intended for sample 
on values shall not deviate from the 

percent. The CRA recovery values must 'be 
e rue values. The calibration blank values 
If these conditions are not met for any 
1 discontinued and corrective action 

are met (see Exhibits D and E for 

lysis of the ICV and ICB, analyze all method 
h the digested samples. If any of the 
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blank(s) are not less than or 
for the appropriate action. 

5.9.3 If the method blank(s) values are accep ble, 
If any LCS values deviate from the acceptable r ng 
E for the appropriate action. 

5.9.4 If the Les values are within the ac 
method spike sample. If the recovery 
acceptable ranges, see Exhibits D and 
Proceed to the analysis of samples if 
after consulting Exhibits D and E. 

5.9.5 The CCV and the CCB must be 
sample analyses. 
more than ± 10 percent. In addition, tH abso ut 
calibration blank shall be lower than the re 
If these conditions are not met at any time dur 
discontinue the analysis and see Exhibits D and E 
action. 

5.9.6 At the end of the s 
CCV. If the values for any of 
limits, see Exhibits D and E. 

5.10 Sample Analyses 

of Ambient Air 

D and E 

e 

or 

5.10.1 All sample ex 
Diluting sample extr 
dilution does not 

zed without any dilution. 
sary provided that the 
on below CRQL. 

5.10.2 

within 

5.10.3 
MSA, an 
immediately 
used to d 
E. The 

December, 1991 

obtained within the 
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5.10.5 Using a calculator or a statistical package 0 

determine the slope, the intercepts of the ordinate ( -
abscissa (x-axis), and the correlation coefficient 
concentration as the ordinate and the standard addi io as 
the abscissa. The absolute value of the intercept of t abscissa is the 
concentration of the analyte in the dilute solut' n. f to 
coefficient is less than 0.995, then the analys saIl repe 
the second analysis correlation coefficient is . than O. 
repeat the analysis using a smaller aliquot 0 

certain to correct for the difference in vol 
sample digest aliquot.. If the correlation 
0.995, flag the sample data with a "+." 

5.11 Calculations 

5.11.1 Determine the method detectio imit 
deviation of the method blank analyte ana 
addition plot. 

5.11.2 Calculate ltiplying the 
. n factors used 

each analyte in 
the extract 

~~~~~e air sampled 
er strips digested. The 
Hi-Vol filter exposed to 

in2 ) in one l"x8" strip. 

ected) ( Extract) 
Volume,L Eq. D-37 

airvolume 
x sampled,std.m3 

mean 

December, 1991 

to the corresponding unspiked 

pe ce t difference (RPD) for both the method and 
at the RPD by dividing the absolute value of 

ple value and the duplicate value by their 
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where: 

December, 1991 

"RPD -
S -
D -

RPD '" Is - DI x 100 
S+D 
-2-

of Ambient Air 

Eq. D-38 
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Element 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

(1) 

(2) 

(3) 

December, 1991 

Metal Analysis of Ambient Air 

TABLE D-1 

RECOMHENDED ICP WAVELENGTHS AND EST 
INSTRUMENTAL DETECTION LIMITS 

Wavelength, nm1 

45 
32 
53 

2 
0.3 

5 
4 

10 
7 
7 

42 
30 

2 
8 

15 
(See 3) 

75 
7 

29 
40 
42 

8 
2 

of their sensitivity and 
can 

d are treated with the same corrective 
The use of alternate wavelengths 

sample data. 

detection limits as shown are taken from 
- t;omic Emission Spectroscopy-Prominent Lines, n 

vary as 
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TABLE D-2 

EXAMPLE OF ANALYTE CONCENTRATION EQUIVALENTS MG ) ARISING 
FROM INTERFERENTS AT THE 100 HG/L VEL 

i"-.. 

Wavelength 
Interf/renY ~. ~ 

Analyte (nm) AI Cs Cr Cu Ff" ~M9 Mn ~ ~ V 

Aluminum 308.215 - - - - I-I - 0.21 - Y 1.4 

Antimony 206.833 0.47 - 2.9 - / o~ -/ il- - 0.25 0.45 

Arsenic 193.696 1.3 - 0.44 -I I- I v- - - 1.1 

Barium 455.403 - - - ~ ~ I-I - - - -
"-

~ "-Beryllium 313.042 - - - - - 0.04 0.05 

Boron 249.m 0.04 - - - 0.32 "'-~- ..... ~ - - -
cadmium 226.502 - - r- 0.03 

........... ~-) 0.02 - --
(0.08't'-

-0:0l- " calcium 317.933 - - r-o.nt. 0.04 - 0.03 0.03 

~ -~/ ;6.04 Chromium 267.716 - - ~- ~ - - 0.04 

Cobalt 228.616 - - 0.03'\ ~ /o.~ - - 0.03 0.15 -
Copper 324.754 - - - ~.~ 1003 - - - 0.05 0.02 

Iron 259.940 - ,-r=- r-. - -'\ ~ - 0.12 - - -
Lead 220.353 0.17/ r--.. \ - ~- '\ - - - - -
Magnesium Zl9.079 I f 0.02 I) 0.K' ~ 0.'W' - 0.25 - 0.07 0.12 

Manganese 257.610 ).001 - v 0.,,-~ ~ 0.002 - - - -

~o.~ -/ I- I'-' 
Molybdenum 202.030 - 0.03 - - - - -
Nickel 231.604 ~ "-.I - - - -(, - - - -. 

~ ~ Selenium 196.026 0.23 - 0.09 - - - - -
Silicon ~ 

-..... 
~- "o.Qr )- 0.01 - - - - -

Sodium ~.~ _ .............. b-.~ - - - - - - 0.08 -
Thallium 119/.864 0.30 \ \ - - - - - - - -
Vanadium I ~402 - -) 10.05 - 0.005 - - - 0.02 -
Zinc ~3.~ - I - 0.14 - - - 0.29 - -

~ 
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Metal Analysis of Ambient Air 

TABLE D-3 

SPIKING LEVELS FOR SPIKE SAMPLE ANALY. IS 
FOR INORGANIC ANALYSES 

Analyte 

Aluminum 
Antimony' 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
.Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

For ICP 
and 

ICP-HS 
(p.g/L) 

2,000 
500 

2,000 
2,000 
2,000 

50 

* 
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December, 1991 

TABLE D-4 

TUNIG SOLUTION FOR ICP-MS 

Analyte 

7Lithium 
Cobalt 
Indium 
Thallium 

NOTE: 

of Ambient Air 
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TABLE D-5 

TUNING, RESPONSE FACTOR AND MASS CALIBRAT ON cB:l~lUA 

December, 1991 

m/z 

7Li thium/s9Cobal t 
s9Cobal t/s9Cobal t 
llsIndium/S9Cobal t 
zO~al1ium/S9Coba1t 

m/z 

7Lithium 
s9Cobalt 
llsIndium 
lOZRuthenium 
zO~allium 

- 7.1160 
- 59.0332 

115.0040 
- 205.0744 
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TABLE D-6 

MEMORY TEST SOLUTION FOR ICP-H 

The memory solution shall consist of 

December, 1991 

Analyte 

Aluminum (AI) 

Arsenic (A 
Barium ( ) 

Beryllium e) 
Calcium (Ca) 

Cadmium (Cd) 

Carbon (C) 

Cl) 

of Ambient Air . 
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Metal Analysis of Ambient Air 

TABLE D-7 

INTElUlAL STANDARDS WHICH HAY BE USED IN 

Internal Standard 

Scandium (Sc) 

Terbium 
Holmium 
Bismuth 
Lithium 
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TABLE D-8 

RECOMMENDED ELEMENTAL EXPRESSIONS FOR ISOBARIC IN f'. NCES 

II 
Isobaric expressIon prop=~~nalyte 

Analyte Correction Conce ration 

Aluminum (AI) None (1.0000)(27 M) I/~ ~ 
Antimony (Sb) None (1.CNJCK)(121~) £L ~~ 
Arsenic (As) ArCl, Se (1.0000)(75M) - (~iT;i(n~) + (2.5288)(32~ V 
Barium (Sa) None (1.CNJCK)('35~}1 L 
Beryllium (Be) None (1.CNJCK)~M)1 1 I) 
Cadmium (Cd) ~oO, Sn (1.0000)(' )AMtL (0.0268~~ (1.6285)(108~) 
Calcium (Ca) None (1.0000)~ ~ 1 1 
Chromium (Cr) None (1.0000}f2M) ~ ~ 
Cobalt (Co) None (1.0000)f9M) ~ ~ 
Copper (Cu) None I(I.~) ~1 
Iron (Fe) None 1«1. ftDftft\ 1ST M) -----lead (Pb) None (1~208M) ¥(1.fJOOO)t20!Mf+ (1.0000)(206M) 

Magnesium (Mg) None (1~J~ULL 
~anganese (Mn) None (1.0000)~M) ! 
Nickel' (NQ -_~e ....... N1.ooo0)~~ _"'-

Silver (Ag) /NO~ (1\00@)(107M) '\ '> 
Thallium (TI) / ~ne I) (1.0000)~ V 

Vanadium (V) /cIO, Cr / (~25~ -Ji1158)f3M) + (O.3533)f2M) 

Zinc (Zn) Z ~eL l;i1.0000)cesM) 

6Lithium (u) ~ne'J Z (1.0000)~M) 
Scandium (Sc) NO~ ~)("5~) 
Yttrium ro/ - ~ ~~~) 
Rhodi~(~ ~e,\ 

..., 
(1.0000)(103~) 

Indi~(I~ Sn\ \ (1.0000)(115~) _ (0.OO05)(118~) 

T~ium~) None} ·(1.0000){'59~) 

HOI~HO~ Nom! ) (1.0000)(165M) 

Bismuth(B~ ~Nqr(e 1 (1.0000){165M) 

M = The total i~rate at the specified mass. 

December, 1991 Page D-98 



Exhibit D Metal Analysis of Ambient Air 

TABLE D-9 

CONTRIBUTIONS OF CONCOMITANT ANALYTES TO NEARY ANALYTES FOR ICP-HS 
WHEN RESOLUTION AND HEASUREHENT SCHEMES V~ 

Peak Width at 10% of the _Piak~lght 
1.0 amu ~~i:mu 

Interferent 
Integration Width I egr n Width 

Anatyte Anatyte 0.9 amu 0.3 amu is apfll'-- ~u 
121Sb '2Dsn 60 300 / 4 ~o"" 

~ 121Sb 122T8 360 7301' ~940 &OO~ 
75As 7488,76se 50 40/ / 160 35 

9Se 'Os 100 Nine/ None/'.... None 

1'2cd "3tn 40 /560/ .1 None 

114Cd 1151n 1.5 /.~ 1!.o.1 670 
116Cd 1151n 15 ~" ~oi 25 

52cr 51V 140 110 1~ 90 

53er 54Fa 5 7 ~ ~7 
5900 ~i,EiONI f1r1-- __ 610 300 .......... '-../660 
63Cu 62N' ~' \~ -~ I, I. - 30· 20 

63Cu 64zn ~'\. 25/ I~ 20 

65Ni 64Ni 30" "'='L 20 20 

.65eu 64zn,66zn 20 
"\ V 25! 10 20 

206pb 20Sn /- r--.... 110 "50'\. 1 30 

208pb 209Bi/ r-- \2 1. r'\. 160 90 

~n 54risafe '\ 2cJ-"-..250'\ V 120 310 

202tig ~/ /o~ .10 .. 40 None 

EiONi V59~ / ;110 ~ 160 90 

~i ~ "--V / 1 50 20 60 

107Ag 106pd~d ~30 . 
. 

210 5 2BO 
107Ag /" ~108Cd"" '-.~ 530 80 540 

109~ L _i~ 11~ ~. 210 5 210 

~Ag/ 108Cd.~ \ 70 510 90 530 

~ 206pb \ \ 30 60 140 80 

I.. 51V~ 52cr J 15 200 170 220 , ~ 65Cu. 63eu / / 20 110 70 140 

66z1l~ .~L L 60 60 80 60 

TE: concent~:ted are the approximate level NO 
in 

(mg/L) of 
terferent which i s an anal e concentration of 10 g yt "g/L . 
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TABLE D-10 

ISOBARIC MOLECULAR-ION INTERFERENCES WHI 
AFFECT THE ANALYTES 

Oxygen Hydroxyl Nitrogen Chlorine 
Analyte Inter. Inter. Inter. Inter. 

121Sb Pd~ AgN 
123Sb AgO AgN 
75As CoO NiOH NIN 
138Sa SnO SbOH 
137Sa SbO SnOH 
136Sa SnO SnOH SnC 
135Sa SnO SnOH 
134sa SnO SnOH SnN 
132sa SnO,CdO InOH SnN 
130Sa . CdO CdOH SnN,CdN 
9Se 
114Cd MoO MoOH 
11~ MoO, ZrQ MoOH 
"'Cd MoO MoOH 
110Cd MoO, ZrQ 
113Cd MoO MoOH 
116Cd MoO 
106Cd ZrO MoC, ZrC 
108Cd MoO, ZrQ ZrOH MoC, ZrC 
52cr ArC CIOH ArC Mo++ 
53Cr CIO ArCH KC 
50Cr SO ArC Sn++ 
54Cr cac ArNa 59eo CaO TiC 
63Cu TiO, P02 VC 
65Cu TiO crC 
208pb 
206Pb 
207Pb 
204pb 
SSMn NaS cac Cd++ 
~g 
200Hg 
199Hg 
201 Hg 
198Hg we 
204Hg 
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Oxygen Hydroxyl 
Analyte Inter. Inter. 

196Hg 
saNi Cao KOH 
60Ni Cao caoH 
~i TiO ScOH 
61Ni SeQ caoH 
64Ni TiO TiOH 
60Se Zno CuOH 
78Se 'NiO NiOH 
82se Zno CuOH 
76ge NiO CoOH 
"Se NiO NiOH 
74ge NiO FeOH 
107Ag ZrO ZIOH 
109Ag MoOH 
205n 
203n WOH 
51V ClO SOH 
5IJv SO 
64zn TiO TlOH 
66zn TIO TICH 
68zn crO VOH 
67Zn VO TiOH, CrOH 
70zn FeO CrOH 

NOTE: 

December, 1991 

TABLE D-10 

Nitrogen 
Inter. 

WN 
caN 
TIN 
TIN 
TIN 

TiN. CrN 
ZnN 
ZnN 
ZnN 
NiN 
CuN 
NiN 

MoN 

Metal Analysis of Ambient Air 

(Continued) 

Chlorine 
Inter. Other 

TIC 
TIC, ere 

TIC 
cre 
Znc 
Znc 

Mo++ 

ea++ 
ea++ 

ot indicate that all of the 
eve , the table can be consulted 

s are encountered. 
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TABLE D-ll 

MASS CHOICES FOR ANALYTES WHICH MUST B 

EITHER DURING THE ANALYTICAL RUN OR IN A SEP 

Analytes 
of 

Interest 

Aluminum 27 

Antimony 121, 123 

Arsenic 75 

Barium 138, 

Beryllium .2. 

Cadmium ill. 

Calcium 

Cerium 140 

Chlorine 

Chromium 

Cobalt 

206, 204 

December, 1991 

of Ambient Air 

108 
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TABLE D-ll (Continued) 

Analytes 
of 

Interest 

Manganese 55 

Mercury 202, 

Molybdenum 

Nickel 58, 

Palladium 

Potassium 

Selenium 80, li, li, 

SilVer ill. 
Sodium 

Tellurium 125 

Thallium 205, 

Tin 

Titanium 

Vanadium 

Xenon 

Zinc 

NOTE: 
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DINa FIi.r AIIIr ,.....(La,.., ... ) .. Half 

December, 1991 

FIGUU D-l 

TEMPLATE FOR CUTTING GLASS-FIBER FI...,....""-"' .... 

-so-... 

of Ambient Air 

·, ..... SIIt 
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FIGURE D-2 

MICROWAVE DIGESTION SYSTEM 

·.....,· .............. 'CID' 
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FIGURE D-3 
FURNACE ATOMIC ABSORPTION ANALYSES 

Prepare and Analyze 
Sample and One Spike 
at 2 times the CRQL 

(Double Injections Required) 

Analyses within 
Calibration Range 

YES 

Recovery of Spike 
Less than 40% 

NO 

Sample Absorbance or 
Conc. Less than 50X of 
Spike Absorbance or Conc. 

NO 

December, 1991 

NO 

If still YES 

Report Results 
Down to KQL 

Flag with a "W" 

Quantitate from 
Calibration Curve 

and Report Down 
to MQL 

only once 

Flag Data 
with a "+" 
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QUALITY ASSURANCE REQUI 

SECTION 1 INTRODUCTION 

SECTION 2 QUALITY ASSURANCE PLANS 

SECTION 3 STANDARD OPERATING PROC~DtrltBiS-_ 

SECTION 4 CHAIN-OF-CUSTODY 

SECTION 5 DOCUMENT CONTROL 

SECTION 6 ANALYTICAL STANDARDS REQUIRl!~rr 

SECTION 7 

SECTION 8 

SECTION 9 

SECTION 10 

SECTION 11 

SECTION 12 
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SECTION 1 

INTRODUCTION 

Quality assurance (QA) and quality control 
EPA's 

During the planning of an environmental da 
activities focus on defining data quality ob ec 
designing a QC system to measure and docum t 
generated. During the implementation of 
activities ensure that the QC system is f 
deficiencies are identified and corrected. 
generated, QA activities focus on assessing 
determine their suitability to support 

The purpose of this Exhibit . 
CLP meets the quality objectives efined. 
activities which represent the min um AfOt:~lDe 

the analytical requirements associat 
method analytes. These operations are 
comparable data from all Contractors. 
laboratory from maintaining its own QC 
performance. 

of 

QA 

ensure the generation 
irements do not release the 
method and instrument 

Appropriate 
conditions encountered 
procedures and criter· 
contract have been v i 
laboratories partic· a 

range of analytical 
reliance on the QC 

met ods. The methods in this 
f those received by the 

Howe , the validation of these 

be 

of 

methods does not y perform equally well for all samples 
tions. Inaccuracies can result from causes 

malfunctions, and human error. 

analytical 
corrective ac 
include 

December, 1991 

thod is indispensable. 

complete QA/QC program include internal QC 
acc ptab1e levels of performance, as determined by 

f data and procedures is accomplished by the 
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monitoring activities of the National Program 
SMO, NEIC, and EMSL/LV. Each external review accomplish 
purpose. These reviews are described in specific secti s 
Performance evaluation samples provide an external QA ef ence for the 
program. A laboratory on-site evaluation system is a so pa 
QA monitoring. A feedback loop provides the results of 
functions to the contract laboratories through dire t 
APOs and TPOs. 

This Exhibit is not a guide to constructi g 
plans, quality control systems. or a quality a 
however, an explanation of the QA requirement 
minimum standards for QA/QC programs. It a 
are required in a QA Plan, and the QA/QC d 
contract. Delivery of this documentation 
data package which will stand alone, and 
Contractor or with an analyst, at a later 
is questioned. 

To ensure that the product delivered by the Contr tor 
requirements of the contract and t inter-laborato 
the Agency requires the following Contrm~~ 

Development and implementatio 0 

the key elements of that QA pro r 
described in Section 2 of this E 

ocumentation of 
a written QA Plan, as 

Preparation of and 
(SOPs) as describe 

• Adherence 

December, 1991 

Procedures 

and 

documentation of the purity 
accuracy of 

laboratory performance evaluation 
rrective action procedures. 

evaluations, including adherence 

documentation for Regional 

ew of all original documentation generated 
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SECTION 2 

QUALITY ASSURANCE PLANS 

The Contractor shall establish a quality assu 
objective of providing sound analytical chemical m 
shall incorporate "the quality control procedures, 
and all documentation required during data colle t 
assessment measures performed by management to 
production. 

As evidence of such a program, the Co 
Quality Assurance Plan (QAP) which describ s 
implemented to achieve the following: 

• Maintain data integrity, validity, 

of Ambient Air 

Ensure that analytical measurement systems are aint 
acceptable state of stabili and reproducibility. 

in an 

Detect problems through da 
action procedures to 

Document all aspects of the 
data that are technically 

found 

2.1 

address in 

December, 1991 

corrective 
ss is reliable. 

to provide 

policies, organization, 
ed to achieve the data 
able, SOPs pertaining to 

t" of the QAP. The QAP must 
,A~~41 and upon written request by 

preparation of a QAP can be 

quality program shall be 

and QA responsibilities; and 
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Reporting relationships. 

Personnel; 

Staff resumes; 

Education and experience 
Contract; and 

Training progress. 

• Facilities and Equipment; 

Instrumentation and bac 

Maintenance activitie 

Document Control; 

Laboratory notebook policy; 

Sample and dat 
documentation 

Metal Analysis of Ambient Air 

and 

and review 

review, revision, 

procedures. 

procedures; 
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Exhibit E 

December, 1991 

Data review procedures; 

Data reporting and authorization p 

Data management procedures. 

Quality Control Program; and 

Solvent, reagent, and adsor 

Reference material ana1ys 

Internal QC checks; an 

Corrective action and 
Procedures. 

Quality Assurance 

Data audits; 

Performance 

of Ambient Air 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

In order to obtain reliable results, adherence 
methodology is imp.erative. In any operation that is pe 
basis, reproducibility is best accomplished throug th 
Operating Procedures (SOPs). As defined by the E 
document that provides directions for the step-b -
operation, analysis, or action which is commonl 
performing certain routine or repetitive tas 

SOPs prepared by the Contractor must 
comprehensive, up-to-date, and sufficientl 
results by qualified analysts. All SOPs, as 
reflect activities as they are currently p 
addition, all SOPs must: 

Be consistent with current EPA regulations, 
contract's requirements. 

Be consistent 
manuals. 

.e., clear, 
rmit duplication of 
the Agency, must 
laboratory. In 

instruction 

Be available 
complete set 

aboratory evaluation. A 
er and available for 

• 

inspection at such evaluations. 
laboratory personnel e asked of 
the SOPs. 

Provide for 
complete to 
protocol. 

that is sufficiently 
tasks required by the 

data reported 
inconsistent 

nd feedback mechanism used when 
otocol requirements. 

nd updated as necessary when contract, 
pr cedural modifications are made. 

rence in usability or evidentiary 

work stations as appropriate. 
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• Be subject to a document control procedure which 
outdated or inappropriate SOPs. 

3.1 SOP SPECIFICATIONS AND FORMAT 

3.1.1 An SOP is defined as a written narrati e 
of laboratory operating procedures including 
documentation. The SOPs must accurately de 
used in the laboratory, and copies of the 
to the appropriate laboratory personnel. 
to ensure that analytical data produced 
acceptable for use in EPA enforcement c se 
The Contractor's SOPs shall provide me ha 
each of the following specifications nd 
basis for laboratory evidence audits. 

3.1.2 The format for SOPs may vary dependin pon 
for which they are prepared. However, at a min' 
sections must be included: 

3.1.2.1 

3.1.2.2 

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.2.6 
secondary 

of Ambient Air 

the use of 

procedures for 

3.1.2.7 and example forms. 

3.2 

3.1.2.8 

sample 
procedures 
Contractor: 

3.2.1.1 
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3.2.1.1.1 The Contractor shall have 
logging in the samples. The procedures 
of the following information: 

Metal Analysis of Ambient Air 

receiving and 
de, documentation 

Presence or absence of EPA chain-of-

• Presence or absence of airbills 

• Presence or absence 
lists; 

• Presence or absence of custo y 
sample containers and their co 

• Custody seal numbers, wh 

Presence or absence of 

Sample tag 1D numbers; 

Condition of the 

• 

and/or 

with SMa; and 

'describe sample condition 

esignated sample custodian 
have written SOPs describing 

3.2.1.2 

December, 1991 

have written SOPs for maintaining 
roughout the laboratory. 

nt ctor assigns unique laboratory identifiers, 
cl de a description of the method used to 
or tory identifier and cross-reference to the 

nt actor uses prefixes or suffixes in addition to 
numbers, the written sOPs shall include their 
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3.2.1.3 Sample security 

The Contractor shall have written SOPs fo 
security of samples after log-in and shall dem 
sample storage and laboratory areas. The SOP 
include descriptions of all storage areas fo 
laboratory, and steps taken to prevent samp~ 
shall include a list of authorized personn 1 
storage areas. 

3.2.1.4 Internal chain-of-custody 0 

The 
consisting of sample identificatio , 

information concerning 
this Exhibit. 

3.2.1.5 Internal 

3.2.1.5.1 The Contracto s.~ __ ~ 
work performed on any par' 
include the following: 

of Ambient Air 

chain-of-custody 
dy procedures, sample 

For 

for tracking the 
tra king SOP shall 

to record sample 
sample 

to record instrument 
and 

and laboratory 

3.2.1.6 

3.2.2 

December, 1991 

receipt, sample storage, 
analyses. 

hall have written SOPs for preventing sample 
Ie preparation, cleaning of glassware, 
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3.2.2.2 The Contractor shall have SOPs 
standards used in sample analysis QA/QC. 

3.2.3 Quality Management SOPs 

3.2.3.1 The Contractor shall have written s 
managerial review of laboratory operation and da 
laboratory data review/laboratory self inspe ti n system. 
procedures shall include but not be limite documenting t 
information: 

3.2.3.1.1 Data flow and chain-of-co 

3.2.3.1.2 Procedures for measuri 

3.2.3.1.3 Evaluation of paramet 
errors. 

3.2.3.1.4 Procedures to assure that hardco 
complete and compliant with the requirements 

~~n~ction procedure 
otebooks, 

random, 

ification-corrective actions 
Sequence resulting from 

3.2.3.1.8 
response, 

s, (internal and external), 

3.2.3.2 

December, 1991 

11 have written SOP~ for organization and 
lating to each E~ Case, including technical 

s shall be filed on a Case-specific 
that all documents including logbook 

ecords, c omatographic charts, computer 
~umma~ies, correspondence, and any other written 

having refe nce to the Case are compiled in one location for 
The ys must include a document numbering and 

information concerning document control 
Section 5 of this Exhibit. 

hall have written SOPs for sample analysis, 
han i g, nd reporting of data. The procedures shall 

e limi ed to documenting the following information: 
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3.2.3.3.1 Procedures for controlling and esti 
errors. 

3.2.3.3.2 Procedures for reviewing changes 
and ensuring traceability of updates. 

3 .2. 3 . 3 ." 3 Life cycle management proced 
and implementing changes to existing c 
hardware, software, and documentation or 

3.2.3.3.4 

3.2.3.3.5 

3.2.3.3.6 Individual(s) responsible syst 
maintenance, data integrity and security. 

3.2.3.3.7 Specifications 

of Ambient Air 

entry 

3.2.3.4 The Contractor laboratory safety. 

3.3 

rep 
will 
this 

December, 1991 

receive EPA­
Confidential 

of a 

A separate locked 
re this information and shall be 

l:Dl1&-C~er non ide· al information. Data generated from 
all be eate as confidential. Upon receipt of 

~~~~tion, the DC gs these documents into a 
The information is -then made available to 
after it has been signed out to that person 
11 be returned to the locked file at the 

Confidential information may not be 
1 by the EPA Contracting Officer. The DCO 

e document control system. In addition, 
disposed of except upon approval by the EPA 

CO shall remove and retain the cover page of 
on disposed of for one year and shall keep a 
in the Confidential Inventory Log. 
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3.4 SOPS DELIVEaY REQUIREMENTS 

Within forty-five (45) days of contract receipt, a omB ete set of SOPs 
relevant to this contract shall be sent to the TPO, SM an EMSL/LV. Also, 
during the term of performance of the contract, copie of S which have been 
amended or new SOPs which have been written shall be se 0 tn TPO, EKSL/LV 
(quality assurance SOPs) and NEIC (evidentiary SOPs . 
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SECTION 4 

CHAIN-OF-CUSTODY 

A sample is physical evidence collected from 
environment. An essential part of hazardous waste 
that the evidence gathered be controlled. To acco 
sample identification, chain-of-custody, sample r 
procedures have been established. 

4.1 SAMPLE IDENTIFICATION 

4.2 

4.3 

4.1.1 To ensure traceability of sampl s wile in as ession of the 
Contractor, the Contractor shall have 
identification and tracking of sampl 

ad for maintaining 
laboratory. 

4.1.2 Each air sample and sample prepara 'on co 
with the EPA sample number or a unique labora rY 
unique laboratory identifier is used, it shall be 

tifier. 
eferenced to the 

EPA sample number. 

CHAIN-OF-CUSTODY PROCEDURES 

4.2.1 Because of the nature of ~e ta i . co ed, the custody of 
EPA samples must be traceable from the t' e e samples are collected 
until the associated data are intro ce as evidence in legal 

4.2.1.1 

4.2.1.2 

4.2.1.3 

4.2.1.4 

4.3. 

4.3.3 

The Contractor shall ha pr cedures ensuring that EPA 

It 

nd ocumented. A sample is under 

possession, or 

locked it up, or 

(secure areas shall be 

a sample custodian responsible for 

esignate a representative to receive 
sample custodian is not available. 

'tion t e shipping containers and canisters shall be 
rec ' t b~ the sample custodian or his/her representative, 
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4.3.4 The condition of the custody seals (intact/n 
inspected upon receipt by the sample custodian or h s 

4.3.5 The sample custodian or his/her represent tive s 
the presence or absence of the following docume 
sample shipment: 

4.3.5.1 Airbills or airbill stickers. 

4.3.5.2 Custody seals. 

4.3.5.3 EPA custody records. 

4.3.5.4 EPA traffic reports or S 

4.3.5.5 Sample tags. 

4.3.6 The. sample custodian or hisjher represent 
date all forms (e.g., custody r cords, 
~nd airbills) accompanying the samp e 

4.3.7 The Contractor shall co ac 
problems such as absent document 
custody seals, and unsatisfactory ~~~~ 
bottle). 

of Ambient Air 

shall be 

11 sign and 
acking lists,. 
e receipt. 

4.3.8 The Contractor ~~~~ ution of discrepancies and 
problems on Telephon 

4.3 . .9.1 

4.3.9.2 
shipping 8lll~~QllIIP 

4.3.9.7 

. December, 1991 

raed on appropriate Form 
resentative as samples are 

custody seal~ on 

canisters. 

airbill stickers. 

1 sticker numbers. 

sence of EPA custody records. 
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4.3.9.8 
lists. 

4.3.9.9 

Presence or absence of EPA 

Presence or absence of sample tags. 

4.3.9.10 Sample tag identification numbers c 
sample numbers. 

4.3.9.11 Verification of agreement or no 
recorded on shipping documents and sample 

4.3.9.12 Problems or discrepancies. 

4.4 SAHPLE TRACKING PROCEDURES 

The Contractor shall maintain recor 
handling from receipt to final analysis. e 
documentation of the movement of samples and 
out of designated laboratory storage areas. 

December, 1991 

SAS packing 
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SECTION 5 

DOCUMENT CONTROL 

The goal of the laboratory document control 
all documents for a specified SDG are accountable u 
project. Accountable documents used'by contract 1 
but not be limited to logbooks, chain-of-custody 
bench sheets, and other documents relating to t 
,The following document control procedures have 
all laboratory records are assembled and stor d r deli 
available upon request from the EPA prior to th delive 

5.1 PREnnrrED LABOllATORY FOlUfS AND LOG1lI\n:"~ 

of Ambient Air 

EPA or are 

5.1.1 All documents produced by the Cont ctor ich are directly 
related to the preparation and analysis of EP amp shall become the 
property of the EPA and shall be placed in the co Ie delivery 
group file (CSF). All observations and results reco the 
laboratory but not on preprint d la forms shall entered into 
permanent laboratory logbooks. all data SDG are compiled, 
all original laboratory,forms 11 SDG-re ted logbook 
entries shall be included in the 

5.1.2 

5.1.3 Pre-printed ab 
laboratory and be te 
responsible for p fa 
performed. 

5.1.4 

5.1.5 

n 

ivity recorded on all 
ed to the preparation and 

ronological order. Entries in 
ent run logs and extraction logs, 

logbooks shall be sequentially 

be maintained so as to enable a 
s quence of individual instruments. Because 

December, 1991 

copies of the instrument run logs to the EPA, 
e the option of using only laboratory or EPA 

.'-,--L~ers in the logs for sample ID rather than 
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government agency or commercial client 
confidentiality of commercial clients. 

5.1.S Corrections to supporting documents 
drawing a single line through the error and ente 
information. Corrections and additions to supp 
data shall be dated and initialed. No informa io 
or rendered unreadable. ~A~l~l~n~o~t~a~t~i~o~n~~s~h~a~l~l~~~~~~~~-=~ 
ortions of documents shall be 

5.2 CONSISTENCY OF DOCUMENTATION 

5.2.1 The Contractor shall assign a 
responsible for the organization and 

5.2.2 All copies of laboratory doc 

5.2.3 Original documents what include info tion 
one SDG shall be filled in the CSF of the lowest 
shall be placed in the other CSF(s) and the 
following information on the c py s d 

. "COPY" 

"ORIGINAL IS FILED IN CSF __ --.;"<-~-+-.y. 

5.2.4 
shall 
records, laborato 
relevant data to 
sample delivery 

5.3 DOCUMENT 

and legible. 

to more than 
er. The copy(s) 

sha 1 record the 

officer 

sample or 

5.3.1 In ument accountability of the completed 
shall be inventoried and assigned a 

5.3. 

December, 1991 

2. 

75-2-0240). 

an . to each SDG, including logbook pages, 
records, re-
failed or attempted 
etc., shall be 

Page E-17 



Exhibit E of Ambient Air 

5.3.3 The DCO shall be responsible for ensuring th 
generated are placed in the CSF for inventory and 
EPA. The DCO shall place the sample tags in plas 
Figure E-1 is an example of a document inventory 

1 documents 
livered to the 
s in the file. 

Document Control #* 

232-2-0001 
232-2-0002 
232-2-0003 
232-2-0004 
232-2-0005 
232-2-0006 
232-2-0007 
232-2-0008 
etc. 

*This number is 

5.4 STORAGE OF EPA F 

5.5 

The Contract r 
location. 

5.5.1 
the recipie 
placed s 
seal. 
the me 

'5.5. 
EPA 

5.5.3 
and SMO. 

December, 1991 

ExaIlple 

190. of Pages 

Case File Document In tory S 1 
2 
2 

Chain-of-Custody Records 
Shipping Manifests 
Sample Tags 
SMO lnorg ics n1l£~~~ 
Inorganic 
Analysts' I 
lCP, ICP-MS 
etc. 

SO 
10 
17 
14 
12 
etc. 

nt shipment of deliverables packages to 
re custody seals on "the containers 

t be op d without damaging or breaking the 
oeuaent what was sent, to whom, the date, and 

urge the CSF deliverable to the appropriate 
eport submission. 

CSF will be sent to NE1C 
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5.5.4 The Document Control Form is used to document th receipt and 
inspection of shipping containers and samples. The C nt ctor shall submit 
one (1) original FORM AADC-l for each shipping cont ne 

5.5.5 The Contractor shall sign and date 
examine the shipping containers, and record 
custody seals and their conditions. 

5.5.6 The Contractor shall note any probl 
the instructions explained in Exhibit B, S 

5.5.7 The Contractor 
each SDG package. 

December, 1991 

ow 

t Control Form with 
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SECTION 6 

ANALYTICAL STANDARDS REQUIREMENT 

The U.S. Environmental Protection Agency will 
reference standards either for direct analytical me 
purpose of traceability. All Contractors will be eq 
reference standards from traceable National Insti of Standards a 
Technology Standard Reference Materials or NIST~ PA approved certified 
reference material. If the NIST/EPA reference ta dards are not available, 
the Contractor can purchase them from private che ieal s houses or 
venders, those standards necessary to succes fu y and cu ately perform the 
analyses required in this protocol. 

6.1 PREPARATION OF CHEMICAL STANDARDS FR 

6.1.1 

6.1.2 in order to 

6.1.3 
should be calculated by t~~~ 
the desired concentrat 

out for a specified volume 
e purity of the analyte and 

ld be verify by a second 
er ormed on an analytical 

dardized using standard 
person for accuracy. 
balance to the neare t 
weights and verifie b 
solute should be 
be used; the sol 
solvent. In the 

6.1.4 
specified s 
solute in 
dissolut' n 
standar a 

d. 

e solvent us~d to dissolve the 
in which the standard is to 

to a lumetric flask and dilute to the 
lven after ensuring dissolution of the 

. cation warming may be performed to promote 
is solution is to be called the primary 

d:£ utions must be traceable back to the primary 

6.1. 
subseque 
determining eir c 

for all weighing and dilutions. All 
rimary standard and the calculations for 

cent at' ns are to be recorded and verified by a 
second person. 
use. All solution 

December, 1991 

standards are to be refrigerated when not in 
are to be clearly labeled as to the identity 
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of the compound or compounds, concentration, solvent, and 
initials of the preparer. 

6.2 PURCHASE OF CHEMICAL STANDARDS IN SOLUTION 

Solutions of analytical reference standards ca 
Contractors provided they meet the following criter 

6.2.1 Contractor laboratories must maintai 
to verify the integrity of the standard solu io 

6.2.1.1 Purity confirmation 

6.2.1.2 Chromatographic and quan 
solution standard was QC checked 

6.2.1.2.1 The Contractor must p 
quality is demonstrated statistically an 
the supplier's choice. One way this can be 

the 

prepare and analyze three solutions; a high stan rd, low standard, 
and a standard at the targ co tion (see bela The 
Contractor must then demo e that the a ·cal results for the 
high standard and low stan e difference in 
theoretical concentrations. dent's t-test in 
part 6.2.1.2.2 which follows. the Contractor 
must then demonstrate that the 
l~es midway between the 
This is done by the ~ ...... ~ 
to be within 10 p cent 

6.2.1.2.2 

December, 1991 

the supplier must 

tion must be prepared 
An aliquot of the first 

ed to the intended concentration (the 
e aliquot is taken from the second solution 

cent ~ion 10 percent greater than the target 
d tfi "high standard." One further 

ond solution and diluted to a 
that the target standard. This is 

es of each standard (a total of 18 analyses) 
e following sequence: low standard, target 

d, low standard, target standard, high 
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~ The mean and variance of the six results for 
calculated using the following equations: 

be 

• 

• 

• 1': +1': +y,; 
Var~ance = 12 az 32 

The values Yl , Yz• Y3 , ••• , 

analyses of each standard. Th me ns of 
standards are designated K1 , 

variances of the low, target. 
VI' Vz• and V3 • respectively. . onally: 
Vp, is calculated using the following 

...!L. 

Eq. E-1 

Eq. E-3 

If the square 
/10,000 is to 
calculations. 

one percent of Hz, then H22 
Vp in all subsequent 

The test following equation: 

Eq. £-4 

the following 

1Hz - (22..) - (~>I 
1.8 2.2 

v. o.S 
(...:z) 

4 

Eq. E-5 

ic exceeds 2.13, the supplier has failed to 
e target standard concentration is midway 
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between the high and low standards. e, the standards 
are not acceptable. 

The 95 percent confidence each 
standard must be calculated using the fol 

INTERVAL FOR TARGET STANDARD = 

6.3 REQUESTING STANDARDS FROM THE 

Eq. E-8 

observed, then 
to discriminate 

s h a case, the 
aboratory is 

~~~~~loyed for analyses 

s can be ordered from the U.S. 
EPA vai1ability. The Contractor 

are 

6.4 

December, 1991 

trating that these standards 

sent to 
period 
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SECTION 7 

METHOD SPECIFIC QC REQUIREMENTS 

The purpose of 

7.1 These operations include the following: 

Instrument Calibration; 

Initial Calibration Verific 
Verification (CCV); 

CRQL Standards; 

Linear Range Standard 

of Ambient Air 

ss 

Calibration 

Initial Calibration 
Preparation Blank PB 

a1ibration Blank (CCB), and 

ICP and ICP-MS 

Spike Sample 

• 

Determination; and 

ICP-MS; 
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Furnace AA QC Analyses (Method of Standard Additions . 

7.1.1 Instrument Calibration 

7.1.1.1 Guidelines for instrument 
D, Inorganics, Section 3.7.1 for rcp, Section 
Section 5.6.1 for GFAA. Each instrument shal 
once every 24 hours and each time the instr 

7.1.1.2 The calibration standards shall 
of matrix and at the same concentration 
following the procedures outlined in E 
Section 4.6 for ICP-MS, and Section 5. 

7.1.2 Initial Calibration Verificat' n 

7.1.2.1 Immediately after ~ach of the 
have been calibrated, the accuracy of the L 

verified and documented for each analyte by 
solution(s). When resulting measurements exceed con 
Exhibit D, Section 3, Table Df analysis shal terminated, 
the problem corrected, the i tent reca 1 and the calibration 
reverified. For ICP, ICP-MS, an ICV shall run and 
reported at each wavelength an ma 

7.1.2.2 If 

7.1.3 

7.1.3.1 To 

a standard composed of the 
ed in the standards for 

all reflect the conditions of analysis of 
les (the preceding 10 analytical samples 

amples up to the previous CCV). The 
alysis, r' se • and other related operations that may 

re ult may not apply to the CCV to a greater 
extent ap, lied to the associated analytical samples. 
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7.1.3.3 If the deviation of the CCV is greater th 
specified in Exhibit D, Section 3, Table D/IN-3, e 
terminated, the problem corrected, and the CCV r ana zed only once. 
the reanalysis yields a CCV value within contro limit, then the 
preceding 10 analytical samples or all analyt' al s les alyzed since 
the last acceptable calibration verification ha 1 be a lyze or the 
analytes affected. Otherwise the instrumen 11 be reca . rate 
calibration verified, and the affected ana y 

7.1.4 CRQL Standards 

7.1.4.1 To verify linearity near the P-MS, and AA 
analysis, the 'Contractor shall analy d (CRI and CRA) at 
two times the CRQL or two times the The CRQL 
standard shall be analyzed at the be ing e d of each sample 
analysis run or a minimum of twice per e' ht hou working shift, 
whichever is more frequent, but not before ,as utlined in Exhibit 
D, Section 3.7.4 for ICP, Section 4.7.4 for IC 5.6.4 for AA. 
This standard must be run for every wavelength 
analysis, except those for A • Ba, Mg, 

7.1.4.2 

7.1.5 Linear Range 

7.1.5.1 
check standard 
three calendar 
Exhibit D, Sec 
standard 

7.1.5.2 

s 

7.1. 

must be within ± 
gtn for analysis. If 

roblem corrected, and the 
e CRI or CRA reanalyzed. 

near range verification 
ported quarterly (every 

FORM III-AAIN as outlined in 
rcp-MS. This 

mass 

LRS must be within ± 5 percent 
velength or mass used for analysis. If 

term ted and successive dilutions of the 
til he control limits are met. The 

andard t meets the control limits is the 
ent linear range beyond which results cannot 

act without dilution of the analytical 

Calibration Blanks Analyses 

bl Uk must be analyzed at each wavelength or mass 
used for ana sis di tely after every initial and continuing 
calibration ver1 'catio , at a frequency of IO'percent of every two 
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hours during the run, whichever is more frequent, as ou lined in Exhibit 
D, Sections 3.7.6 and 3.7.7 for ICP, Sections 4.7. for ICP­
MS, and Sections 5.6.5 and 5.6.6 for GFAA. The bank must be analyzed 
at the beginning of the run and after the last a aly ica1 sample. 

7.1.6.2 If the absolute value of the 
(Exhibit C), analysis must be terminated, th the 
continuing calibration blank (CCB) reanalyz 
a CCB with an absolute value below the CRQ , 
analyzed since the last acceptable calibr ti 
Otherwise, the instrument must be recali ra ed, 
verified, and the affected analytical s e(s) re 

7.1.6.3 Each analytical sample must 
CCBs that have been analyzed within 
than 10 analytical samples run betwe 
each analyte in these two CCBs must fal 

7.1. 7 Preparation Blank (PB) Analysis 

7.1.7.1 At least one PB (or 
processed through each samp1 p 
prepared and analyzed with ev 
digested, (whichever is more f qu t), 
Section 3.7.8 for lCP, Section 4 .. 8 
GFAA. 

7.1.7.2 
one, the second bat 
contain the result 
in that SOG. 

7.1.7.3 

two consecutive 
e ch other with no more 

value for 

reagent water 
procedure must be 
of samples 

o tl1n n Exhibit 0, 
-MS, and Section 5.6.7 for 

OG shall to be assigned to PB 
0, etc. Each package must 

as ociated with the samples 

SOG and used in all analyses 
s reflect contamination in the 

the PB is 
of sample 

te concentration in the PB is above the CRQL, 
taining less than ten times the blank 
gested and reanalyzed for that analyte. 

" --, 

7.1. 7 >3';~, ---ff'_?n a 
negative CRQL. a~ 

uE:r.ember, 1991 

'---,­
.................. 

llQt to be corrected for the blank 

e concentration in the PB is below the 
ana1yte values below ten 
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7.1.8 

times CRQL and 
reanalyzed. 

7.1.7.3.4 The values for the PB must be re 

Iep and ICP-MS Interference Check Samp 

7.1.8.1 To verify interelement and backgr 
Contractor must analyze and report the re ul s 
Interference Check Sample (ICS). The IC 
beginning and end of each analysis run 
hour working shift, whichever is more 
(see Exhibit D, Section 3.7.9 for IC a 
The Iep and ICP-MS ICS must be obta'ned 
available, and analyzed according to 
ICS. 

7.1.8.2 The ICS consists of Solutions A and hat 
analytes and potential interf rents. An ICS analy , 
analyzing the solution for a 

of Ambient Air 

and 

analyte reported by rcp. ~ 

7.1.8.3 Results for the ICP a ly s of 0 tio and AS during the 
analytical runs must be within ± 0 r n of the true value for the 
analytes included in the lCS. If ot, e inate the analysis, correct 
the problem, recalibrate and reanalyze the analytical 
samples analyzed sine ICS. If true values for 
analytes contained ' Iep and ICP-MS are not 
supplied with the CS ea for each analyte must be 
determined by in' ia ly ana~ z least five times 
repetitively fo t partie 
be made during an nalytic 
supplied EPA CS tall 
result of thi 
value for the 
exhausted). 

7.1.9 

is designed to provide information 
Ie matrix on the digestion and measurement 
dded before the sample preparation (i.e., 

and/or distil at on). At least one spike sample analysis 

December, 1991 

g oup of samples for each SDG, according to 
or ICP, Section 4.7.10 for Iep-MS, and 
Exhibit D, Table D/IN-3. 
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7.1.9.2 If the spike analysis is performed on the 
chosen for the duplicate sample analysis, spike ca 
performed using the results of the sample designa 
sample" (see Duplicate Sample Analysis). The av 
results cannot be used for the purpose of dete 
Samples identified as field blanks cannot be 

s the "original 
of the duplicate 

analysis. 

7.1.9.3 If two analytical methods 
values for the same analyte within 
each method used. 

7.1.9.4 If the spike recovery is 
percent, the data for all of the s 
spike sample and determined by the 
flagged with the letter "N", unles 
four times the spike concentration. 

7.1.10 Duplicate Sample Analysis 

7.1.10.1 One duplicate sampl 
samples for each SDG, as out in 
Section 4.7.11 for ICP-MS, an 
cannot be averaged in reportin 

7.1.10.2 Samples 
sample analysis. 

7.1.11 

7 .1. 11. 1 The 

y 

that 

ICP, 
Duplicates 

cannot be used for duplicate 
pecific sample be used for 
al methods are used to obtain 

fo a SDG (e.g., ICP and GFAA) , 

for each 
and QA/QC 

be prepared and analyzed using each 
samples received. If the EPA LCS is 

'ty assurance check samples or other 

December, 1991 

ed. One LCS must be prepared and analyzed 
a SDG or for each batch of samples 

not within the control limits 
be terminated, the problem 
with the LCS prepared again and 
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reanalyzed. A control limit of ± 20 percent of 
used if no control limits are provided with the 

must be 

7.1.12 Performance Evaluation Sample (PES) 

7.1.12.1 The Performance Evaluation Sample 
in monitoring Contractor performance. The 
informed in advance of the analytes in the 

7.1.12.2 The Contractor must prepare, a 
one PES per each SDG, if available, as 

7.1.12.3 Prepare the PES using the pr ce ure 
preparation section of Exhibit D, S ti 2, 

ib d in the sample 
lyze the PES using 

the methods described in Exhibit D the of EPA field 
samples. 

7.1.12.4 The Contractor must demonstrate accep 
analyte identification and quantification. ontra tor achieves 
score of less than 75 percen , t e may take but 
the following actions: Show Ca Cu 'ce, reduction of the 
number of samples shipped to of sample 
shipment, a site visit, a full ire the laboratory 
to analyze a remedial PES. 

7.1.13 

performed to check for the 
'nstruments at all 
rcp. A serial dilution is 

analysis 
not be used 

performed by diluting a 
The dilu~ion must be prepared 

The serial dilution is the dilution of 
contains a concentration level 

entration in the field sample is 
factor of 50 above the the MQL) , the serial 
percent of the initial sample 

fter correction for the five fold dilution. 
sis for one or more analyte is not within 

chemical or physical interference effect must 
at for all analytes exceeding the limit in the 

samples associa with that serial dilution must be flagged with an "E" 
on FORMs I-AAIN an AAIN. 
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7.1.13.4 The values for the initial sample and seri 
recorded on FORM XI-AAIN for all analysis systems, as 
Exhibit B, Section 3. 

7.1.14 Method Quantitation Limit Determination 

7.1.14.1 The Method Quantitation Limit (MQL) 
determined for each instrument used, within 
of any contract analysis and at least quar e 
months), as outlined in Exhibit D, Sectio 3 
4.7.15 for rCP-MS, and Section 5.6.13 fo 
to or less than CRQLs (~g/L) specified 

7.1.14.2 The MQLs must be determined y 
of the standard deviations obtained on ee n 
analyte in reagent water) at a conce ratio 
seven consecutive measurements. Each me ureme 
though it were a separate analytical sample i.e., 
be followed by a rinse and/or any other proced 
between the analysis of separate samples). MQLs 
reported for each wavelength d in the 
samples. 

7.1.14.3 

be 

ent and submitted with 
are used for the analysis of 

analyte must be used 

7.1.15 

t 

or 

December, 1991 

rence must be determined at all wavelengths 
1yte reported by rcp and rCP-MS. 
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7.1.15.2 The correction factors must be determined 
instrument conditions used for sample analysis. 
adjusted in any way that may affect the rcp and 
correction factors, the factors must be redete ned 
submitted for use. The interelement factors d te4~Ln~ 
reported for all rcp and ICP-MS 
generate data in the SDG. 

7.1.16 Internal Standard for ICP-MS 

7.1.16.1 The internal standard analyses is 
presence of physical interferences and co 
performed by ICP-MS. 

7.1.16.2 A minimum of three internal anda 
Exhibit D, bracketing the mass range mus be 
of an internal standard for each sample, du . cate , 
PES must agree within ± 50 percent of the inten 'ty 
internal standard of the initial calibration blank 
(SO). If not, the sample mus be 
fold (1:4) dilution, If the in 
remains greater than 50 perce 
suspected, and the data on Fa 
The analytes affected by the int 
section on the appropriate FORMs 
AAIN. 

of Ambient Air 

same 

check for the 
for analyses 

7.1.16.3 

the internal stan 

standards for the CCV and 
f the intensity level of 

ion blank standard solution 
(SO). If not, 
and the CCVjCC 
CCV jCCB %D va 
samples or al ca 
calibration veri . atio 
Otherwise, the 
and the aff~e.;c_-...;:: 

December, 1991 

internal standards for the lCV and 
ithin + 20 percent of the intensity level of 

initial calibration blank standard solution 
ust be terminated, the problem corrected, 
be started. 

Internal Standard Percent Difference (%0) 
CP-MS analysis on FORM XV-AAIN as indicated 
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7.1.17 Furnace AA QC Analyses (Method of Standard Ad~i ns) 

7.1.17.1 Because of the nature of 
procedures summarized in Figure E-2 will be requ' 
(These procedures do not replace those in Exhib't 
this document, but supplement the guidance pro id 

7,1,17.1.1 All analyses must fall within 
addition, all analyses, except during fu ethod of Standa 
Additions (MSA) , will require duplicate inj ction must be repor in 
raw data as well as the average intens'ty nd concentration values. 
A maximum of 10 full sample analyses maxim 20 injections 
may be performed between each conse calib at' n verification 
and blank. The raw data package m sity and 
concentration values for both inj cti age value and the 
relative standard deviation (RSD) coe c en of variation (CV). 
For concentrations greater than CRQL, e dupl'cate injection 
readings must agree within 15 percent RSD CV, r the analytical 
sample must be rerun once (i.e., two addition inje ions). If the 
readings are still out, fla the FO I-AAIN with 
an "M," The "M" flag is r uire ike as well as 
the sample, If the analy 'ca 
flag, the flag must be repo te 

December, 1991 

recovery is out of control 
be verified by respiking 
If the preparation blank 

control, correct the 
al samples associated with 

analytical sample, including 
ire at least an analytical 

quired for quantitation. The 
r quired to be at a concentration (in the 

RQL (except for lead which m~st be at 20 
r an analytical spike will "include the LCS 

Les must be quantitated from the 
tive ction, if needed, taken 

to performed on the LeS or preparation 
e recovery results. If the preparation 
overy is out of the control limits 85-115 
ion must be verified by respiking and 
lank once. If the preparation blank 

is still out of control, correct the 
r analyze all analytical samples associated 
tical spike is not required on the pre-
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7.1.17.1.3 The analytical spike of a sample mus 
after that sample. The percent recovery (%R) 0 t 
calculated by the same formula as Spike Sample Ana 

immediately 
spike, 

(see Spike 
the sample Sample Analysis, this Exhibit), will then de 

will be quantitated, as follows: 

7.1.17.1.3.1 If the spike recovery 
must be diluted by a factor of five 
spike. This step must only be perf rm 
dilution the spike recovery is st' 1 
from the initial undiluted analy 
indicate interference problems. 

7.1.17.1.3.2 
absorbance 
the sample 
percent or 

7.1.17.1.3.3 
percent of the spike a 
percent and 115 percen , 
from the calibration 

7.1.17.1.3.4 

r 

ercent and the sample 
of the spike, report 
is less than 85 

esult with a "W. It 

~ 50 
or 
MSA. 

will be incorporated into 
MSA 

December, 1991 

t be within the linear range 
curve generated at the 

counts as two analytical samples towards 
percent QC frequency (i.e., five full MSAs 
d between calibration verifications). 

injections 
run. 

such that: 
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Figure E-2 
Furnace Atomic Absorption Analyses 

Prepare and Analyze 
Sample and One Spike 
at 2 times the CRQL 

(Double Injecti~ Required) 

Analyses within 
Calibration Range 

YES 

Recovery of Spike 
Less than 40%' 

NO 

Sample Absorbance or 
Conc. Less than 50% of 
Spike Absorbance or Cone. 

NO 

Spike Recovery 
Greater than 85% 

Less than 115 

December, 1991 

NO 

If still, 

If still YES 

Report Results 
Down to KQL 

Flag with a "Y" 

Quantitate from 
Calibration Curve 

and Report Down 
to MQL 

only once 

Flag Data 
with a "+" 
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• 

December, 1991 

1) Spike 1 is approximately 
concentration. 

2) Spike 2 is approximately 
concentration. 

3) Spike 3 is approximately 
concentration. 

The 

measured intensities or 
intercept and correlati 
be reported on FORM X­
MSA must be flagged on 
the correlation coefficien 
0.995. 

If the 

of Ambient Air 

sample 

clearly identified 
centrations 
-intercept, y-
The results shall 

and 
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SECTION 8 

REGIONAL DATA REVIEW 

Contract laboratory data are generated to meet 
Regions. In order to verify the usability of data 
each Region reviews data from the perspective of t 
functional aspects of data quality. General guid 
been developed jointly by the Regions and the Na 
Region uses these guidelines as the basis for ta evaluation. Indivi 
Regions may augment the basic guideline review, pr cess with additional 
based on Region-specific or site-specific co Re· al reviews, like 
the sites under investigation, vary based 0 the problems under 
investigation and the Regional response ap ro specific 
circumstances. 

Regional data reviews relating usabili~ ·of t e 
are part of the. collective assessment process. y co 
done at the SMO, which is designed to identify cont 
the review done at EMSL/LV, which is designed to evalua 
method performance. These individ tions are inte ed into a 
collective review that is necessa program a oratory administration 
and management and may be used to pp' te action correct 
deficiencies in the Contractor's per 0 
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SECTION 9 

LABORATORY EVALUATION SAMPLES 

Although intra-laboratory QC may demonstrate 
performance that can be tracked over time, an exte 
program is an essential feature of a QA program. 
Contractor and method performance, Contractors 
comparison studies conducted by the EPA. Resu 
laboratory evaluation samples will be used by 
Contractor's continuing ability to produce a 
results are also used to assess the precisi 
methods for specific analytes. 

Sample sets may be provided to particI ting 
as on an SDG-by-SDG basis as a recognizable QC pIe 
a recognizable QC sample of unknown composition; 0 ot 
material. The laboratory evaluation samples may be se 
Regional client or the National Pro Office, and may 
action. 

Contractors are required to 
package and all raw data within the 

At a minimum, the results 
quantification, and sample contamination. 

of Ambient Air 

the data 
time. 

quantification of target 
population statistics. 
evaluation sample to co 
particular sample. No 
sample are not specif·ca 

eported values using 

The Contracto 
laboratory evaluatio 

No Response 

n any given laboratory 
fficulties with a 

spiked into the 

its performance on 

above. 

ntr ctor shall describe the 
orrect1 action(s) taken in a letter to the 

in 14 days of receipt of notification from 

ore of less than 75, the Contractor shall be notified by the APO 
rning the r ed for their unacceptable performance. A 

reduction 
of sample shi 
data audit; anal s 0 

such as a Cure Notic 

December, 1991 

ut EPA is not limited to, the following actions: 
samples sent under the contract; suspension 

Contractor; a follow-up site visit; a full 
remedial PE samples; and/or contract sanction, 
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NOTE: A Contractor's prompt response demonstrating 
action has been taken to ensure the Contractor's c 
contract requirements will facilitate continuatio 
delivery. 
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SECTION 10 

ON-SITE LABORATORY EVALUATIONS 

At a frequency dictated by a contract laborato APO, 
TPO, or their authorized representative will conduc 0 -site bora 
evaluations. On-site laboratory evaluations are c nd cted to mo 'tor 
Contractor's ability to meet selected terms and 
contract. The evaluation process incorporates 
Quality Assurance Evaluation and an Evidentia 

10.1 QUALITY ASSURANCE ON-SITE EVALUATIO 

10.1.1 Quality assurance evaluators' spe 
to verify the adequacy and maintenance inst 
of personnel meeting experience or educatio requir ments, and 

facilities 
continuity 
the 

acceptable performance of analytical and QC pr 
should expect items to be monitored will include 
following items: 

10.1.1.1 

10.1.1.2 
performance 

10.1.1.3 

10.1.1.4 
programs. 

10.1.1.5 

10.1.1.6 

10.1.1. 7 

Size 

aintenance, and 

and utilization of SOPs. 

, and personnel training 

logbook maintenance and review. 

package 

evaluation, various documentation pertaining 
ce of the spe 'fi Contractor is integrated in a profile 

g he evaluation. Items that may be included 
are aboratory evaluation sample scores, Regional 

ma erials. and data trend reports. 
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10.2 EVIDENTIARY AUDIT 

Evidence auditors conduct an on-site laboratory ev lu tion to determine 
if laboratory policies and procedures are in place to ati fy evidence 
handling requirements as stated. The evidence audit 's comp 'ses the 
following three activities. 

lO.2.1 Procedural Audit 

The procedural audit consists of review an 
SOPs and accompanying documentation for the fo 
operations: 

Sample receiving; 

Sample storage; 

Sample. identification; 

Sample security; 

• Sample tracking (from 

Analytical project file 

10.2.2 Written SOPs Audit 

10.2.3 

December, 1991 

• 

evidence audit consists of review and 
. ct file documentation. The auditors 

numbering system; 

the documents; and 
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Error correction methods. 

10.3 DISCUSSION OF THE ON-SITE TEAM'S FINDINGS 

The quality assurance and evidentiary auditors 
with the APO/TPO prior to debriefing the Contractor. 
the auditors present their findings and recommenda io s 
necessary to the Contractor personnel. 

10.4 CORRECTIVE ACTION REPORTS IN RESPONSE 
EVIDENTIARY AUDIT REPORTS 

10.4.1 . Following an on-site evaluatio 
audit reports which discuss deficienci 
evaluation will be forwarded to the Con 

10.4.2 If 
resolve the deficienci 
expect, but the Agenc is 
of the number of s le 
shipment the Co 
analysis 
Notice. 

December, 1991 

of Ambient Air 

audit; 
as a Cure 
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SECTION 11 

DATA MANAGEMENT 

Data management procedures are defined as proced 
acquisition or entry, update, correction, deletion, s 
computer readable data and files. These procedures 
and contain a clear definition for all databases an 
resubmit deliverables. Key areas of concern inclu 
(including personnel and security), documentation 
and quality control. 

11.1 DATA ENTRY 

Data manually entered from hard copy s 
the error rates estimated. Systems should pr ent 
out-of-range data and alert data entry pe nne 1 
entry error rates must be estimated and recor d 
reentering a statistical sample of the data ente 
discrepancy rates by data element. 

11.2 . CORRECTIONS AND UPDATES 

dates to data 
mu~-u~documented to 

of 

or 

data 

The record of changes in 
originally generated, submitted, and r 
allow traceability of updates. Docume the following for 
each change: 

11.2.1 Justification 

11.2.2 
must be implemented 
source generating t e 

11.2.3 Change d 
the original del 

11.2.4 
a part 
resubmission 
inspected. 

December, 1991 

or changes. Data changes 
roup independent of the 

d according to the schedule of 

as 

must approve changes to originally 

a hanges may be requested by laboratory 
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11.3 LIFE CYCLE MANAGEMENT 

Life cycle management procedures must be 
systems developed by the laboratory to be used 
deliverables. Such systems must be thoroughly 
utilization: 

11.3.1 A software test and acceptance plan 
test results and acceptance criteria must be 
available in written form. 

11.3.2 System changes must not be made 
generating deliverables. Changes must b m 
system and tested prior to implementat" n. 

11.3.3 Each version of the production sy 

Metal Analysis of Ambient Air 

identification number, date of installation, and 
archived. 

11.3.4 must be 

Individual(s) responsible for 
identified: 

11. 4.1 System 
training. 

11.4.2 
quality control. 

11.4.3 Data 

December, 1991 

user's manual and 

ng documentation and 

data updating and 
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SECTION 12 

REFERENCES 

Office of Monitoring Systems and Quality Assurance, 
Protection Agency, "Interim Guidelines and Specifi 
Quality Assurance Project Plans", QAMS-OOS/80, De 

Office of Solid Waste and Emergency Response, 
Agency, Test Methods for Evaluating Solid Was 
November 1986. 

Laidlaw, R.H., 
National Contract Laboratory Program," 
Investigations: Hazardous and Industrial 
ASTM STP 925, C.L. Perket, 
Philadelphia, 1986. 

Environmental Protection Agency, " 
the Analysis of Pollutants Under 

Moore, J.M. and Pearson J. 
Contract Laboratory Pr gr 
Hazardous and Industr a1 
Perket, ed., Americ 

December, 1991 

iderations for the 
Remedial Site 

Procedures for 
Ie and Interim 

pport for the Superfund 
in emedial Site Investigation: 

. th Volume, ASTM SIP 925, C.L. 
terials, Philadelphia, 1986. 
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SECTION 1 

SAMPLE CHAIN-OF-CUSTODY 

A sample is physical evidence collected from a 
environment. An essential part of hazardous waste 
that the evidence gathered be controlled. To acco 
sample identification, chain-of-custody, sample r 
procedures have been established. 

1.1 SAMPLE IDENTIFICATION 

1.1.1 To assure traceability of sampl s wile in os ssion of the 
Contractor, the Contractor shall have cified od for maintaining 
identification of samples throughout 

1.1.2 Each sample and sample preparati contai 
with the EPA sample number or a unique labo ory 
unique laboratory identifier is used, it shall 
EPA sample number. 

the 

1.2 CBAIN-OF-CUSTODY PROCEDURES 

1.3 

1.2.1 Because of the nature 0 

EPA samples must be traceable fro 
until they are introduced as eviden e 
Contractor shall have procedures 
maintained and document~e __ ~ 

1.2.2 A 

1.2.2.1 

1.2.2.2 

1.2.2.3 

1.~.2.4 
accessible 

.nQ~~~~~ed, the custody of 
e samples are collected 

r proceedings. The 
ing hat EPA sample custody is 

possession. 

locked it up. 

(secure areas shall be 

1 designate a sample custodian responsible for 

esignate a representative to receive 
sample custodian is not 'available. The 

co tainers and sample bottles shall be 
e sample custodian or his/her representative. 
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1.3.3 The condition of the custody 
inspected upon receipt by the sample 

Metals in Ambient Air 

r representative. 

1.3.4 The sample custodian or hisfher represent tive s 
the presence or absence of the following docume 
sample shipment: 

1.3.4.1 Airbills or airbill stickers. 

1.3.4.2 Custody seals. 

1.3.4.3 EPA custody records. 

1.3.4.4 EPA traffic reports or S 

1.3.4.5 Sample tags. 

1.3.5 The sample custodian or his/her represent ive 
date all forms (e.g., custody records, traffic repor or 

sign and 
cking lists, 

e receipt. and airbills) accompanying the samp the time of s 

1.3.6 
problems such as absent document 
custody seals, and unsatisfactory 

repancies and 
in 0 ion, broken 

tion (e.g., leaking sample 
bottle) . 

1.3.7 The Contractor 
problems on Telephone 

1.3.8 The follow' g 
AADC-l by the sam e 
received and ins ec 

1.3.8.1 

1.3.8.2 

1.3.8.7 

1.3.8.8 

December, 1991 

ution of discrepancies and 

rded on appropriate Form 
e resentative as samples are 

container. 

custody seals on 

bottles. 

e of airbills or airbill stickers. 

I sticker numbers. 

of EPA custody records. 

of EPA traffic reports or SAS packing lists. 
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1.3.8.9 Presence or absence of sample tags. 

1.3.8.10 Sample tag identification numbers cross 
sample numbers. 

1.3.8.11 Verification of agreement or non-ag e 
recorded on shipping documents and sample 

1. 3.8.12 Problems or discrepancies. 

1.4 SAHPLE TRACKING PROCEDURES 

The Contractor shall maintain records 
handling from receipt to final analysis. 
documentation of the movement of samples 
designated laboratory storage areas. 

December, 1991 

Metals in Ambient Air 

phases of sample 
include 
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SECTION 2 

DOCUMENT CONTROL PROCEDURES 

The goal of the laboratory document 
all documents for a specified SDG will be 
completed. Accountable documents used by contrac 
but not be limited to logbooks, chain-of-custody 
bench sheets, and other documents relating to t e 
The following document control procedures have be 
all laboratory records are assembled and stor, d 
available upon request from the EPA prior t th 

2.1 PREPRINTED LABORATORY FORMS AND LOG~~J~, 

2.1.1 All documents produced by the 
related to the preparation and analysis 
property of the EPA and shall be placed 
group file (CSF). All observations and 
laboratory but not on preprint d 
penmanent laboratory logbooks 
all original laboratory forms opie 
entries shall be included in the doc 

2.1.2 
laboratory documents which 
analysis of EPA samples~~_ 

2.1.3 Pre-printed 
laboratory and be at 
responsible for p. rf 
performed. 

2.1.4 

Metals in Ambient Air 

EPA or are 

entered into 

ted logbook 

on all 

hronological order. Entries in 

December, 1991 

run logs and extraction logs, 

unbound logbooks shall be sequentially 

be maintained so as to enable a 
quence of individual instruments. Because 
copies of the instrument run logs to the EPA, 

se the option of using only laboratory or EPA 
.. ,£~wwers in the logs for sample ID rather than 
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government agency or commercial client names to 
confidentiality of commercial clients. 

2.1.8 Corrections to supporting documents and ra a shall be made by 
drawing a single line through the error and enter ng t correct 
information. Corrections and additions to suppo ti doc 
data shall be dated and initialed. No informa on sha be 
or rendered unreadable. :.=A ... I-=l ........ n ... o .... t:=a=-=t ... i=-=o""n=s'--"s'-='h:.::a:.=l:.:l:....;~-=r==..;:=:=...-.;=~= 
portions of documents shall be 

2.2 CONSISTENCY OF DOCUMENTATION 

2.2.1 The Contractor shall assign a do um 
responsible for the organization and 

2.2.2 All copies of laboratory doc 

2.2.3 Before releasing analytical results, 
shall assemble and cross-check the information s 
records, laboratory bench sheets, personal and ins 
relevant data to ensure that taining to each 
sample delivery group is cons'stent throu the CSF. 

and legible. 

e tags, custody 
and other 

2. 3 DOCUMENT NUHBElUNG AND INVENT 

2.4 

2.3.1 

CSF # - Region -

2.3.2 
bench sheets, ma s 
preparation rec rd , 
analysis, cust dy r 
inventoried. 

2.3.3 
ensuring 
and are 
plastic 
docume t 

location. 

December, 1991 

bility of the completed 
e inventoried and assigned a 
Section 2. 

75-2-0240), 

cluding logbook pages, 
records, re-
failed or attempted 
etc., shall be 

cer (DCO) shall be responsible for 
d are placed in the CSF for inventory 
CO shall place the sample tags in 

-1 of Exhibit E is an example of a 

EPA laboratory documents in a secure 
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2.5 SHIPPING DATA PACKAGES AND CSF 

2.5.1 The Contractor shall document shipment of 
to the recipients. These shipments require custo 
containers placed such that they cannot be opene 
breaking the seal. The Contractor shall docume t 
the date, and -the method (carrier) used. 

2.5.2 The Contractor shall purge 
EPA Region 180 days after the report submi 

2.5.3 A copy of the transmittal letter fo 
and SMO. 

2.5.4 The Document Control form is u 
inspection of shipping containers and sam es. 
submit one original FORM AADC-l for each ship 'ng c 

2.5.5 The Contractor shall sign and 
examine the shipping container , re~~~ 
custody seals and their condi '0 

2.5.6 
follow 

Metals in Ambient Air 

e 

NEIC 

2.5.7 The Contractor 
with each SDG package, 

Document Control Form 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

The 
for receipt of samples, maintenance of custody, samp 
storage, tracking the analysis of samples, and asse 

3.1 SPECIFICATIONS FOR WRITTEN STANDARD OPERAT 

3.1.1 
of laboratory operating procedures inclu n 
documentation. The SOPs must accuratel de 
used in the laboratory, and copies of e 
to the appropriate laboratory personn 1. ese 
to ensure that analytical data produc unde 
acceptable for use in EPA enforcement cas repar 

3.1.2 The Contractor's SOPs shall provide mecn 
.to meet each of the following specifications and 

Metals in Ambient Air 

description 
of laboratory 
ctual procedures 
shall be available 

the basis for laboratory evide ce The Contrac 

d documentation 
be ed by EPA as 

must have 
written standard operating pr ced~es (SOPs 

3.1.2.1 Sample receipt and g g. 

3.1.2.2 Sample storage. 

3.1.2.3 

3.1.2.4 

3.1.2.5 

3.1.2.6 

3.1.2.7 

3.1.2.8 

3.1.2.12 

December, 1991 

review of laboratory operation and 

contractually-required quality assurance 
each individual data package. 

and reporting. 
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3.1.2.13 Document control, including Case file 

3.1.3 The Contractor shall have a designated sam e ustodian 
responsible for receipt of samples and have writt n SOPs 
his/her duties and responsibilities. 

3.1.4 The Contractor shall have written 
in of the samples. The procedures shall 
documenting the following information: 

3.1.4.1 

3.1.4.2 

3.1.4.3 
lists. 

Presence or absence of EPA 

Presence or absence of 

Presence or absence of 

3.1.4.4 Presence or absence of custody 
sample containers and their condition. 

3.1.4.5 

3.1.4.6 

3.1.4.7 

3.1.4.8 

3.1.4.9 

3.1.4.10 
receiving 

3.1.4.11 

3.1.4.12 
upon 

Presence or-absence 

Sample tag ID 

stickers. 

or SAS packing 

and/or 

of information on 

with the SMO. 

describe sample condition 

maintenance of the 
g-in and shall demonstrate security of the 

areas. The SOPs shall specifically include 
eas for EPA samples in the laboratory, and 
eontamination. The SOPs shall include a 
ho have access or keys to secure storage 

3.1.6 
performed on 
following: 

December, 1991 

ract 1 have written SOPs for tracking the work 
rticu ar sample. The tracking SOP shall include the 
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3.2 

3.1.6.1 A description of the documentation used ord sample 
receipt, sample storage, sample transfers, sample p ep ations, and 
sample analyses. ~ 

3.1.6.2 A description of the documentation d t~.rd instrument 
calibration and other QA/QC activities. 

3.1.6.3 Examples of the document formats 
used in the sample receipt, sample storage, 
analyses. 

3.1.7 The Contractor shall have written SO 
identification of EPA samples throughou th 

3.1.8 If the Contractor assigns uni 
SOPs shall include a description of ~ met 
laboratory identifier and cross-referenc 

3.1.9 If the Contractor uses prefixes or s in 
identification numbers, the written SOPs shall incl e 
The Contractor shall have writ describing the 
laboratory maintains samples custody. 

e 

3.1.10 The Contractor shall hav Lar-~~~nization and 
Case, including technical 

led on a Case-specific 
documents including logbook 
hic charts, computer 

3.1.11 The 

3.1.12 -The 

and any other written 
iled in one location for 

numbering and 

for laboratory safety. 

SOPs for &lassware 

s for traceability of standards used 

ti g work under this contract may receive EPA· 
tion from the Agency. Confidential 

eparate1y from other documentation developed 
ac omplish this, the following procedures for 

ti 1 information have been established. 
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3.2.2 All confidential documents shall be under 
designated Document Control Officer (DCO). 

3.2.3 Any samples or information received with 
confidentiality shall be handled as "confidenti 
file shall be maintained to store this informa 
segregated from other nonconfidential informa 
confidential samples shall be treated as con ~ 
confidential information, the DCO logs thes d 

Metals in Ambient Air 

Confidential Inventory Log. The informat' n 's then made available to 
authorized personnel but only after it h b en sign out to that person 
by the DCO. The documents shall be re to the 10 ed file at the 
conclusion of each working day. Confi 
reproduced except upon approval by th 
will enter all copies into the docume cont 
this information may not be disposed of e ept upo 
Contracting Officer. The DCO shall remove an 
any confidential information disposed of for one 
record of the disposition in the Confidential 

December, 1991 

The DCO 

page 
keep a 
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EXHIBIT G 

GLOSSARY OF TERMS 

Absorbance - A measure of the decrease in incident 
sample into the detector. It is defined mathematica 

through a 

A = IlIIolWllt: 

I.olut101J 

where: 

Aliquot - A measured portion of a field s 

Analysis Date/Time - The date and mil ita 
introduction of the sample, standard, or 

the 

Analysis Group - An analysis group is a set of 
samples (as defined below) for the 
Control (QA/QC), such that the QA/·Q.C""b~i.J:.g 
prepared and analyzed at a ~reque 

Analysis Replicate ough the analytical 
preparation method 

Analysis Run - The actual instrumental an 
from the time of instrument ____ -"" 
All sample preparation a 
protocols set forth in 
in the individual metho 

Analysis Spike Sampl" 
preparation method d 

Analyte -
interest. 

December, 1991 

n through the ~nalytical 

t9 determine; the element of 

Ie taken through the analytical 
preparation or sample preparation. 

(digestion, dilution, extraction, 
or'otherwise release the analyte(s) of interest 

1 solution containing the analyte which is 
analysis methods. 
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Exhibit G Ketal Analysis of Ambient Air 

Analytical Sample - Any solution or media 
which an analysis is performed excluding instrument cali ra 
calibration verification, initial calibration blank, 
verification and continuing calibration blank. Note 
defined as analytical samples: undiluted and dilute 
EPA), predigestion spike samples, duplicate samples 
analytical spike samples, post-digestion spike s 
samples (lCS) , CRQL standard for AA (eRA), CRQL s:~r:t~Lr 
laboratory control sample (LeS), preparation bl 
analysis sample (LRS). 

Analytical Spike - A post-digestion spike 
adding a known quantity of the analyte to a 
The unspiked sample aliquot must compensa 
samples by addition of ASTM Type II water the 
volume of> the spiking solution added must not 
sample volume. 

ASTM Type II Water - Distilled water with a conductivity 
pmho/cm at 25°C. For additional sp. c . ns refer to 
"Standard Specification for Reagen W 

Autozero - Zeroing the instrument at 
to running a standard blank with the a 

Average Intensity - The 

It is equivalent 

Background Correction -
contribution to the inst 

or variable background 
'nation of trace elements. 

Batch - A group 

r.alibration - The e 

standards. 
this SOW. 
method. 

December, 1991 

standard solutions used by the 
(i.e., preparation of the analytical 
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Exhibit G Metal Analysis of Ambient Air 

curve). The solutions are not subjected to the preparati 
the same matrix as the sample preparations to be analyze . 

Calibration Verification (CCV) - A single element or 
solution prepared by the analyst to be used to verif~ 
instrument calibration with time and the instrument 
analysis of samples. The CCV can either be one or 
standards and/or an lCV. However, all analyte el 
particular system must be represented in this st 
have the same matrix as the samples. The CCV 
the middle of the calibrated range. Analytic 
analytical samples or every 2 hours, whichev 
calibration of the analytical system. 

Case - A finite, usually predetermined n 
given time period from a particular site. Case 
Sample Management Office. A Case consists 0 

Groups. 

Coefficient of Variation 
arithmetic mean. 

Continuing Calibration - Analytica 
verify the calibration of the analy . 

ery 12 hours to 

Contract Required Quantitation Limit ( 
acceptable under the contract Statement 
more) times the standard de~v~· __ ~ 
blank. 

dependence between 
dependent they are 
least squares line. 

--~ 

Day -

DDl 

M nimum level of quantitation 
Generally defined as 3.3 (or 

icate analyses of the method 

surement results must fall 
, requiring corrective action 

liant data be flagged. 

The more 
Determine on 

mean calendar day. 

Digesti of the sample preparation (digestion). 
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Exhibit G Metal Analxsis of Ambient Air 

Dissolved Metals • Analyte elements which have not been 
analysis and which will pass through a 0.45 pm filter. 

Dry Weight . The weight of a sample based on percent 
drying in an oven. 

Duplicate - A second aliquot of a sample that is t 
original sample in order to determine the precis' 

EBCDIC . Extended Binary Coded Decimal Interch 

Exposure - A full measurement of an emission li 
concentration of the analyte can be determi ed 
manner that meets the systems detection l' it. 
peak scan. 

External Standards - Target analytes analyzed at 
to sample analysis, to determine response factors. 

Field Blank - Any sample 

Field Sample • A portion of materia 
in single or multiple containers and 

Flame Atomic 
excitation. 

na yte from which the 
ation system in a 
referred to as a 

prior 

that is contained 
Sample Number. 

utilizes flame for 

Graphite Furnace absorption which utilizes a 
graphite 

Holding Time - The el 
the sample by the Co 

Inductively Co 
sequential m ti -'~:eJllte;I.t. 
the method 
technique. 
excitatio 

December, 1991 
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s analysis. 

standard solution that is 
than those used in the standards 

of 
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Exhibit G Metal Analysis of Ambient Air . 

Initial Calibration - Analysis of analytical standards 
different specified concentrations; used to define the 
range of the response of the analytical instrument to 

Initial Calibration Verification (ICV) - Solution(s) 
prepared from stock standard solutions, metals 
separate from that (those) utilized to prepare 
that have known concentration values. The ICV 
concentration of the calibration standards and 
calibration of the calibration standards and th 
calibration. The ICV is not restricted to pre ar 
agencies when EPA sources are not available b t 
or other certified standard. 

Instrument Blank - For inorganics, acidif· 
whether carry-over from a previous sample 

Instrument Detection Limit (IDL) - Determined by 
standard deviation obtained for the analysis of a st 
analyte in reagent water) at a concentration of 3x-5x I 
nonconsecutive days with seven cons 

Interference Check Sample - Solutio (s con~~~ 
analyte elements of known concentrat~ ns 
and interelement correction factors. 
matrix as the analytical preparations. 

or 
from a source 

and 

t 

Interferents 
interest. 

for the element of 

Internal Standards 
known concentration, 
basis for quantitati 

Laboratory 

Laboratory 
specific analytes 
monitor method -------

December, 1991 

rd, blank, and sample at a 
standards are used as the 

of 

on w ich a sample is received at the 
or d on the shipper's delivery receipt and 

fe red to as VTSR (validated time of sample 

to 
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Exhibit G of Ambient Air 

Linear Range - The concentration range over which the an 
linear. The range of ~he instrument for a specific ana 
using calibration standards. The upper limit of this 
at each analysis) is the highest concentration calibr 
determined value within 10% of the known value. 

Mass Spectral Interference - Defined as the 
standard quantification ion due to presence 
"noise" at the same mass. 

Matrix - The predominant material of which t 
composed. 

Matrix Modifier - Salts used 
interferents, viscosity, and 

Matrix Spike - Aliquot of a sample fortified (spi 
specific analytes and subjected to the entire analyti 
indicate the appropriateness of the method for the matri 
recovery. 

Method Blank -
method without 

s~andard solution (spi 
are made on the origi 
y-intercept are dete 
concen~ra~ion is de 
Ideally, the spike 
10% of ~he volume). may 
spectral effec~s. Also re 

is 

hem1 al concentration that produces a 
wR·ch is e to the student t.99 times the 

f measurements on at least seven separate 
m thod detection limit will be substantially 

of 
to 

signal, due 
standard de 
method bla 
higher t 
metals . 
Of cours 

ion limit. The method detection limit for 
eviation of seven method blank analyses. 

ectral backgr un techniques must be operative and the same 
d as when actual samples are analyzed. 
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Exhibit G Ketal Analysis of Ambient Air 

KS-SCAN - The rcp is coupled to a mass selective detector 
is programmed to acquire all mass for target analytes an 

e the instrument 
disregard all 

others. 

Performance Evaluation (PE) Sample - A sample of kno 
EPA for Contractor analysis. Used by EPA to evalua 

inorganics, an analytical control that contains 
reagents, which is carried through the entire 
and analyzed). 

Preparation Log 

Protocol - A compilation of the procedur 
sample receipt and handling, analytical 
deliverables, and document control. Used s 
(SOW). 

(digestion). 

and 
d 

Qualitative Accuracy - The ability of an analytical sys 
identify compounds. 

Quality Control Set -
that bracket those s 

Quantitative 
measure the concen 

Relativ 
respon 
Factors 

December, 1991 

concentrations 
that it can obtain 

rocedures to be used to 
e or similar analytes. 

Preparation of the QC check 
r than the laboratory 

les plus the CCVs and CCBs 

system to correctly 

Measured value x 100% 
spiked value 

made by 
the known 

Eq. G-2 

measure of the relative mass spectral 
its internal standard. Relative Response 

s of standards and are used in the 
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Exhibit G Metal of Ambient Air 

calculation of concentrations of analytes in samples. 
the following equation: 

determined by 

Eq. G-3 

where: 
A 
C 
is 
x 

Area of the characterist· 
Concentration; 
Internal standard; and 
Analyte of interest. 

Resolution - Also termed separation, the s pa 
chromatogram, calculated by dividing the eig 
peaks by the peak height of the smaller pe 
100. 

Retention Time (RT) - The time to elute a specific c 
chromatographic column for a specific carrier flow from the 
time the chemical is injected into the 
concentration appears at the dete 

Rounding Rules - If the i 
the figure is dropped, an 
example, 11.443 is ro nd 

If 

for each analyte 
tion a specific chemical 

d termined by three injections 
eriod as plus or minus three 

re ention time for that ana1yte. 

e retained is less than 5, 
e kept unchanged. As an 

greater than 5, the 
is raised by 1. As an 

be retained is 5, and if there are no 
five, the figure 5 is dropped, and 

increased by one if it is an odd 
if an even number. As an example, 11.435 
11.425 is rounded off to 11.42. 

I 
d 
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Exhibit G Metal Analysis of Ambient Air 

NOTE: See forms instructions (Exhibit B) 

Run - A continuous analytical sequence consisting of pr 
associated quality assurance measurements as required 
Statement of Work. 

Sample - A portion of material to be analyzed that 
multiple containers and identified by a unique s 

Sample Delivery Group (SDG) - A unit within a 
identify a group of samples for delivery. An 
s~~les within a Case, received over a period of 
from all samples in an SDG are due concurre ly 
the following, whichever occurs first: 

NOTE: 

Case; or 

Each 20 samples within a Case; or 

Each l4-day calendar period during which samp 
beginning with receipt of the first sample in 

be 
Tetlaxt> 

and all 

received, 

all 

in a sample as 

Sensitivity - The slop, 
between emission int 

1.e., functional relationship 

December, 1991 

by When corrected 
must agree with th~ original 
Serial dilution may reflect the 

known quantities of 

to derive other 
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Exhibit G Metal Analy'sis of Ambient Air 

Time - When required to record time on any deliverable 
expressed as Military Time, i.e., a 24-hour clock. 

Total Metals - Analyte elements which have been diges 

Twelve-Hour Time Period - The twelve (12) hour i 
tuning, standards calibration (initial or con in 
the moment of injection of the BFB analysis 
documentation of compliant tune. The time 
elapsed according to the system clock. 

Validated Time of Sample Receipt (VTSR) 
received at the Contractor's facility, as 
receipt and Sample Traffic Report. 

Viewing Area Adjustment Standard: 
strong atom line (i.e., Cu) and a ea ·on line 
proper adjustment of the observatio he· 
by rcp (see Method 200.62-B for detai s). 

10% Frequency - A frequency specificatio 
allowing for no more than 10 
verification measurements, a __ -_~ 

December, 1991 
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