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1. Introduction and ScoDe 

1.1 Purpose 

1.1.1 The purpose of this SOP is to define the process of creating SOPS and Methods. 

1.2 Scope 

1.2.1 SOPS are considered to be administrative and other non-analytical tasks. 

1.2.2 Methods are considered to be technical analytical procedures and are generally derived 
from EPA or other analysis methods. Both have similarities and differences in structure 
and necessary elements. This document assumes that the user either has some knowledge 
of the word processor being used or can figure out how to perform the basic operations 
necessary. 

1.2.3 This SOP does not address document control except as it relates to numbering of the 
SOP. Document control is addressed in Laucks SOP LTL-1002. 

2. Procedures . 

2.1 Word Processing Format 

2.1 .l All new SOPS are written in WORD 6 format (or higher when accepted by QA). Older 
versions of SOPS may be written in WORD 2 or XyWrite, however, these formats should 
be updated to meet the current format as they are revised. 

2.1.2 Flow charts may either be photocopied from methods, scanned and inserted into the 
document electronically or prepared from programs such as Flow 4 (Patton & Patton 
Software) and inserted into the document electronically. Any of these electronic tiles 

z should be kept together with the electronic version of the document to facilitate its 
modification and inclusion into mture updates. 

2.2 Initiating an SOP or Method - 

2.2.1 Prior to creating a new SOP or Method or revising an existing document, the prospective 
author or supervisor should first complete a Document Control Form as specified in the 
document control SOP, LTL-1002. This form can be obtained from the QA Department. 

2.2.2 SOPS are considered to be administrative and other non-analytical tasks. Methods are 
considered to be technical analytical procedures and are generally derived from EPA or 
other analysis methods. For tracking and control purposes, all will be assigned a number 
by the QA Officer or ,designee. This number will begin with the letters LTL- (such as this 

Laucks Testing Laboratories, Inc. 
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SOP, LTL-1001). A number should be obtained from QA before the author begins 
writing the SOP but if this is not possible, a number & be obtained before the SOP can 
be turned in for review. 

2.2.3 If a revision of a previous document is being undertaken, the SOP or Method number will 
remain the same but the revision number will be incremented. Revision numbers of new 
documents will automatically be assigned as 0 with subsequent revisions generally being 
incremented by 1 (1,2,3, etc.). 

2.2.4 The author may then use the appropriate WoKi template (SOPhead, Iorgtemp or 
Orgtemp) from the pile][New] menu presented in word. Hardcopies of these formats 
are not included in this SOP but may be accessed by the reader using the above means. 
These formats may change somewhat without updating of this SOP but if the author 
accesses the template from the laboratory network in this manner, the latest version will 
be automatically used. 

2.2.5 These are meant for guidance only and changes to the formats will be allowed if they 
present a more complete and accurate account of method performance. While it is 
entirely up to the author to change any part of one of these templates to suit the specific 
procedure, these elements will be looked at in the review process and must be included 
unless they are inappropriate to the procedure being described. 

2.2.5.1 SOPhead is a general SOP template. This template is NOT to be used for 
analytical methods as it does not contain all of the necessary elements of a 
method (i.e. QC requirements). Specific elements of a method are outlined 
below and in the method templates Iorgtemp and Orgtemp. 

2.2.5.2 Orztemo is the method template which has been created for chromatographic 
analytical methods. It is primarily written for organic analysis but may also be 
applied to such inorganic techniques as ion chromatography. 

2.2.5.3 Ioretemo is for most non-chromatographic methods, which comprises most 
inorganic analyses. - 

2.2.6 The template should be opened and appropriate information filled in. Most of the items 
which should need input are highlighted in red in the template. This does not mean that 
text which is black cannot be modified or even deleted if it is not pertinent to the analysis 
in question. 

2.2.7 Draft versions of SOPS should be worked on in the “projects” drive (p: on most 
computers). They should then be located in the p:\sop directory under the subdirectory 
most relevant to the areas addressed by the SOP. For instance, in writing this SOP, it was 
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stored in p:\sop\qa-sops. Metals SOPS would be worked on in the p:\sop\metals 
subdirectory. QA will transfer the final document to the appropriate location for 
permanent storage and archival in order to maintain copies of all of the appropriate 
revisions. 

2.3 Revising an SOP 

2.3.1 QA will transfer the last revision of the SOP to P:\SOP\[department] where the author 
will make whatever changes are considered necessary. Note, the file will now be either a 
.doc tile or given the extension .ROO, .ROl, .R02....(depenclmg on the revision), rather 
than a blank template. As noted earlier, if the older version in not in the latest m 
format, it should be converted. After acceptance of the revision, QA will again transfer 
the approved revision back to a generally inaccessible location in the QA directory. 

3. Elements Of An SOP/Method 

3.1 Elements 

3.1.1 Almost all SOPS and methods are referred to in the general sense as SOPS. However, in 
some sense, they differ. 

3.1.2 SOP formats are more general and free-form, not requiring the same specific elements as 
a Method. SOPS need only have the appropriate cover (title and revision number as on 
the cover of this SOP), header information, table of contents, introduction and scope, and 
specific operating procedures (including any appropriate appendices). Other elements 
may be present, depending upon the subject, but since SOPS will cover rather broad- 
ranging topics, no repetitive elements other than the above are currently considered 
necessary. 

x 3.1.3 Methods contain the appropriate cover (title and revision number as on the cover of this 
SOP), header information, table of contents, introduction and scope, equipment, reagents, 
specific operating procedures, calibration and quality control (including corrective 
actions), and any appropriate appendices: They should also include data package 
assembly information and run sequences. Appendices should include preparation of 
standard solutions, a Method QC Table and a procedural flow chart. 

3.1.4 All of the SOP/Method templates contain a title page. The title page consists of the 
following features: 

Lauch Testing Laboratories, Inc. 
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3.1.5 

3.1.6 

3.1.7 

z 

3.1.8 

3.1.9 

. The laboratory name 

. The SOP/Method number (assigned by QA Offker) 
l The title of the SOP including EPA, SW846, Standard Methods or other 

method number reference when appropriate 
l The revision history (revision number and date of approved revision) 
l Signature of Author and date signed 
l Signature of managerial reviewers (minimally, the QA Offker and Lab 

Director but may include the Divisional Manager and/or Technical Director) 

All of the SOP/Method templates contain a header record which identifies the 
SOP/Method number, revision, date, page number and pages, and the method or revision 
it replaces (if any), such as for tbis SOP. The header should appear on all pages except 
the cover page and any pages that may be attached as appendices which are not part of the 
document itself. This record is not readily apparent in the “normal” mode of m 
templates but must be completed by the author. 

3.1.5.1 In word. choose ~iew][HeaderlFooter]. Then fill in the appropriate 
information, and [Close]. This information may be modified later by following 
the same steps. It may also be modified by using the [Page Layout] selection 
from the [view] mode and changing the appropriate selection. 

Though not required, it is preferred that the SOP also contain a footer which identifies the 
laboratory. It is preferred that both header and footer are separated from the document 
text by a double line followed (header) or prefaced (footer) by a carriage return, such as 
on this SOP to separate the header or footer from the text. 

All of the SOP/Method templates contain a Table of Contents. The table of contents will 
be titled as such and include the header information. It should enumerate all of the major 
sections of the SOP and where they are located, including appendices. 

All SOPs/Methods contain an Introduction and Scope. This section should include a 
brief description of the process delineated in the rest of the text. Where the process 
described varies from an accepted methodology (such as SW 846 or CLP), the variations 
should be clearly depicted in this section. 

In methods, sample collection. storage, and holding times should be clearly outlined. 

3.1.10 A part defting terms, particuhu~y those which are specific to that procedure and may not 
be familiar to all readers is a valuable element of any procedure. This section is a 
standard part of the templates. 

La&s Testing Laboratories, Inc. 
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3.1.11 All SOPsMethods contain a section called Equipment List and Standards (and/or 
reagents). All equipment and solutions necessary to complete the process described 
should be outlined in this section. 

3.1.12 All SOPsMethods contain a section called Safety Precautions and Waste Disposal. Any 
potential safety hazards should be depicted here as well as all waste disposal processes 
that may be entailed. If disposal involves pouring the waste into a collection container, 
that is all the description that is needed. The SOP then only need reference the waste 
disposal SOP for final disposal. 

3.1.13 Where appropriate (almost always in Methods), the document should contain a section on 
Calibration and Quality Control. This will discuss all elements related to calibration and 
calibration verification. It will also discuss QC samples, frequency of all calibration and 
QC samples, criteria for all of these samples (including how to calculate %D, % recovery, 
RPD or whatever other criteria that might be appropriate), and corrective actions should 
any of them fail to meet their respective criteria. For most methods, a table should also 

be provided in one of the appendices which briefly outlines this same information. The 
bulk of the descriptive text, however, must appear in this section. 

3.1.14 A section called Operation Procedures must be included in all SOPsMethods which 
thoroughly describes the actual process. Some might consider this to be the heart of the 
procedure, where all analytical or other operational information is fully described in 
sufficient detail such that one who is reasonably familiar with the process could perform 
the procedure using only the SOP, with no special knowledge other than the basic 
principles involved and a general competence in the techniques. 

3.1.15 A section should be contained in all methods called Reports. This should outline all 
analytical and QC reports and how they are presented, including control charts for many 

z methods. This section should also include data package organization. If it is simpler to 
present some of tbis information in an appendix, the author may choose to use this 
approach. However, authors are encouraged to minimize the necessity of readers to 
reference too many sections of a procedure at one time to figure out all of the specifics of 
a process. In other words, it should be as easy to follow as possible and not force the 
reader to look in multiple sections of the SOP to find all of the information necessary for 
one relatively small part of the process. 

3.1.16 Finally, SOPS and Methods, while not always required, will often contain Appendices. 
Two specific appendices common to most methods are a Quality Control Summary Table 
and a flow chart which depicts the basic steps involved in completing the process in the 
routine order and which includes the evaluation of successful completion of that process 
(i.e. “Is the QC in Control? If so, report the data. If not, what next?‘) 

Lads Testing Laboratories, Inc. 
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3.2 Saving the Document 

3.2.1 Save the document under a name that will be readily recognizable, Generally, QA will 
store SOPS using the SOP number LTL-XxXx with extensions ~00, ~01, etc. to denote 
the revision. An update should be renamed by incrementing the extension by 1 (i.e. .rOl 
becomes ~02, etc.). It is not necessary that the writer of the SOP use this convention but 
may save it as a normal WORD .doc file with a, readily recognizable name. QA will then 
rename the SOP when it is returned to permanent storage. 

3.2.2 In word. this may be accomplished by selecting [File][Save as] and filling in the 
requested information. 

3.2.3 Note that if you want to save the document to any other drive or directory than it was 
called from, you will have to specify that path. The same conventions should be used to 
store the document as were discussed earlier in section 2. 

3.3 After Completion of the Draft SOP 

3.3.1 After the document has been written to the satisfaction of the author, it should be first 
passed to the department/division manager (unless that’s who wrote it) for technical 
review. From there, the QA Officer and Lab Director will review and approve the 
document. QA will distribute all approved and signed documents. An unapproved (fully 
signed) SOP or Method document is not considered official. Other details of the 
document tracking process are discussed in that SOP (LTL-1002). 

Laucks Testing Laboratories, Inc. 
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1. Introduction and Scone 

1.1 Description 

1 .l 1 This SOP describes the way in which analyst competence is initially documented and by 
which the analyst is considered capable to perform independent analysis. Two practices 
are in place at the time of this writing. One practice is designed primarily for analysts 
who have been employed doing an analysis for a significant period of time at Laucks and 

Y havedemonstrated competence through the successful analysis of many samples 
including one or more of the following: performance evaluation (PE) samples, reference 
materials, laboratory control samples, surrogates, etc. The other practice is primarily for 1 
analysts who have been performing a specific analysis for less time than is considered 
extended proof of competence. This practice involves the analysis of multiple ahquots of ,i 
a PE sample and subsequent evaluation of the results. This practice also usuully includes \ 
the completion of training checklists for the taskfor which the analyst is being trained. 

1.2 scope 

1.2.1 .-This SOP contains discussion of initiat demonstration of competence through PE analysis 
and, for some analyses, P&A criteria It also defines ongoing performance demonstration 
through the use of PE samples. 

1.2.2 Specific elements of training in safety, QA, and in each department are maintained in 
separate files. However, quizms and sign-off sheets Tom this training arc included in the 
respective analyst’s file as demonstration that such training occurred. Specifics of~these 
types of training are not within the scope of this SOP. 

2. Definitiong 

. PE - Pe-rformance Evaluation 

l P&A - Precision and Accuracy 

l Trainer - An individual who has documentation demonstrating experience 
recognition or successfol completion of competency and has been performing the 
task/method for a minimum of 3 months experience for login sample preparation, 
and reporting and a minimum of 6 months for analytical instrumentation operation 

. and analysis reporting. 

La&s Testing Laboratories, Inc. 
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3. Resvonsibilities 

3.1 Analyst 

3.1.1 It is the responsibility of the analyst to complete all of tbe items of their required training 
in an appropriate timeframe as required by their manager, safety and QA. 

3.1.2 The analyst must complete all demonstration of competency items outlined in this SOP in 
a mapper consistent with the analytical SOP. - x 

.~ 
3.1.3 The analyst must analyze a PE study initially and on an ongoing basis (at least ammally) 

for each method for which they are considered qualified. 

3.1.4 For many analyses, the analyst must perform an initial Precision and ,Accuracy study as 
required. 

3.1.5 The ana(vst must regularlype$orm all required method QC, including matrix and blank 
spikes and laboratory control sample analyses, which may be used to qualify them for 

-competency. 

3.2 Supervisor 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

It is the supervisor’s responsibility to ensure that their analysts are all initially qualified to 
perform an analysis including ensming that they have analyzed all required PE samples 
and performed all required P&A studies for the methods for which they will be doing 
anaIyses. :.i 

It is the supervisors responsibility to ensure that all analysts have participated in 
applicable QA and safety training. 

It is the supervisor’s s responsibility to ensure that on a conthming basis, at least 
annually, that analysts who are to be considered capable of performing an analysis, have 
performed within limits on at least one PE study for analyses for which such are 
available. 

It is the supervisor’s responsibility to ensure that other training has occurred, whether that 
means peer training, reading, quizzes, completed che&lists, etc. 

It is the supervisor’s responsibility to develop and maintain current departmental training 
materials, such as checklists, quizzes, etc. 

Luucks Testing Laboratories, Inc. 
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3.2.6 It is the supervisor’s responsibility to ensure that the analyst’s training file has been 
updated with the most current PE or P&A data as well as any quizzes or checklists that 
are considered part of their departmental training. 

3.2.7 It is the supervisors responsibility to designate a qualified individual(s) to train personnel 
for their new task/assignment. 

3.3 QA 
I= - x 

3.3.1 QA maintains training files (except for Extractions where the supervisor maintains the 
tiles due to the location of the extractions facility). 

3.3.2 QA periodically audits training files to ensurc appropriate training is being maintained. ,i 

3.3.3 QA reviews PE and P&A studies to ensure criteria have been met. \ 

3.3.4 QA works with managers to assist in developing training materials. 

3.3.5 QA provides training to staff in QA issues and ensures that documentation of this training 
.-is in the statf training file. 

3.4 Trainer 

3.4.1 Completes applicable stafftraining documents during the training process. 

3.4.2 Reviews documcntationwith the individual and the supervisor to ensure timely and 
accurate review of progress and documentation. 

4. ODeration tmbcednres 

4.1 Recognition of Experience and Training 

4.1.1 Many analysts have been performing their as&ted duties for an extended period of time 
and have successlidly analyxed many samples, reference materials, PE samples, matrix, 
blank, and surrogate spikes and have not only demonstrated their capabilities to achieve 
results which meet criteria but have demonstrated a thorough knowledge of all aspects of 
the chemistry involved, instrument performance and maintenance, the necessary data 
reduction requirements, quality control criteria, and documentation. 

4.1.2 These analysts, at the discretion of the appropriate Division Manger, may be certified to 
independently perform their analytical duties. This is achieved using the Recoam ‘tion of 
ExDelY ‘ence and Traininn Form, an example of which is in Appendix A. l%is form 
contains space to note the analysis type (Cyanide, for example) and the methods by which 

Lauds Testing Laboratories, Inc. 
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they are considered competent (335.3 and 9012 perhaps, but not CLP). The dates IYom 
which they have been doing these analyses must also be noted on the form. The Division 
Manager then signs the form in order to certify that the analyst is considered adequately 
trained in the par&&r method or aspect of the job. The form must include the criteria 
used to designate someone as competent and attached to the form must be the applicable 
documentation to confirm the criteria have been met. 

4.1.3 Certification of competency must include the successful analysis of a performance 
evahration (PE) sample where such are available or can be made in the laboratory by a b 
supervisor. This sample will be blind to the analyst, must be analyzed independently by 
them and must be analyzed in accordance with the appropriate SOP. Greater specifics on _~. 
these types of samples are given in the Laucks SOP entitled “Blind Spike Program” but 
will often be from a WP or WS study or from another commercial source. Analysts who 
have been performing analyses for any length of time at Laucks have almost certainly 
analyzed numerous PE samples which can be used for initial and ongoing demonstration 
of competency. 

4.1.3.1 Adequate performance on a PE sample will be considered to be within the supplied 
‘-statistical limits for that sample if from a commercial source or from method defined 

limits for an LCS or blank spike if from internally prepared material. 

4.1.4 Precision and Accuracy (P&A) criteria using quadruplicate analysis are also a part of 
most organic SW846 and some other methods. Successful analysis of such samples will 
be considered to be within the reference method-specified criteria. Since Laucks own 
precision and accmacy limits must be within the method-specified criteria the analyst 
should also be able to meet Laucks criteria as well as those of the reference method. 
However, as long as method critetia are met, the analyst may be approved for 
independent work as long as they are able to obtain satisfactory per&mance from the 
ongoing analytical QC for that analysis. 

4.1.5 Competency may also be demonstrated by successfil analyses of any combination of at 
least 3 each of at least two &oes of spiked QC samples (blank spikes, matrix spikes or lab 
control samples). These may be documented on the forms in Appendix B and the training 
forms in Appendix C but a summary must accompany the certi$ingform which either 
includes orprovides reference to the data 

4.1.6 It is acceptable to certify such capabilities on multiple forms and to certify for multiple 
analysis types and/or methods on one form. At the time of this writing, there may be no 
known materials which can be submitted as unknowns for some analyses. In this event, 
at the discretion of the Division Manager and Quality Assurance Officer, this form may 
also be used to quality analysts. From the date of the first version of tbis SOP, however, 
this should not be done where materials are readily available and reasonably handled. 

Laucks Testing Laboratories, Inc. 
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4.1.7 When this process is completed, the original of this form and a copy of all applicable 
documentation will be inserted into the analyst’s training file which is maintained in the 
QA area for the 940 building and the Extractions Supervisor Office for the 921 building. 

4.2 Demonstration of Capability to Perform Analysis 

4.2.1 For analysts who are relatively new to their assigned tasks, a greater degree of capability 
demonstration must be undertaken through the satisfactory completion of any internal 
depastrnental tmining documentation. This training will include specific trainingand y 
documentation developed by that department and department manager and may include 
required reading, quizzes, and performance criteria at the discretion of the department 1 
manager and QA. Example checklists are provided as Appendix C. 

4.2.2 In general, if an analyst has not passed the criteria detailed in 4.1, then he/she must 
proceed through the following: 

i 

4.2.2.1 A trainer is designated for the task/test 

4.2.2.2 One-on-one training occurs for the timeframe designated by the supervisor and 
applicable checklists. 

4.2.2.3 Training may also include required reading of SOPS and the QA Plan, quizzes, and 
subset task demonstrations. 

4.2.2.4 Progress is monitored and documented on applicable forms. 

4.2.2.5 Supervised training continues until the analyst is deemed ready for capability 
demonstration. 

4.2.2.6 Demonstration of analytical competency completion, however, will be the same. 
Performauce Evaluation and/or P&A elements as described previously in 4.1.3,4.1.4, or 
4.1.5. 

4.2.3 Where P&A demonstration is not required and defined by the method, Laucks may 
choose to apply additional internai P&A criteria similar to a typical P&A study. The 
samples may be submitted by the QC Officer, the Division Manager, or an individual 
designated by one of the above. Four or more aliquots of a material will be submitted to 
the analyst as unknowns. The analyst must demonstrate the capability to achieve results 
within the recovery range specified by the manufacturer, if they are independent 
materials, or within laboratory recovery criteria if they are prepared in-house. In 
addition, the % RSD of the results must be within Laucks established RPD limits (or 
default RPDs if none exist for a specific target analyte). 

Laucks Testing Laboratories, Inc. 
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4.2.4 It is recognized that some independent materials may not recover within manufacturers 
criteria, at least for a subset of the target analyte list, regardless of the experience and 
competence of the analyst, due to degradation of the material, arbitrary setting of the 
limits, determination of the “true” values by methods other than those used for the 
analysis, or other factors. In that case, the % RSD may be the major factor in evaluation 
and other considerations or action may be taken at the discretion of the QC Officer and/or 
Division Manager, such as how Laucks more experienced analysts have historically 
performed for a particular material. - L .i=. 

4.2.5 Failure to meet criteria means that the analyst must continue to work under the close 
supervision of a trained analyst. ..~. 

4.2.6 Likewise, meeting these criteria may be determined to be only one step in the ov@l 
training process. Whereas this is demonstration that the analyst is capable of obtaining 
reliable results, the Division Manager or other supervisory personuel may determine that 
a more complete knowledge of the analytical process is in or&r, such as instrument 
maintenance capabilities, method troubleshooting, data reduction, proven performance on 
actual sample analysis, etc. 

.- 
4.2.7 When such materials are analyzed, a Demonstration of Cauabilitv to Perform Analvsis 

form is completed (see Appendix B). This form is designed for single analyte methods. 
For multi-analyte materials, a page may be attached which depicts all of the analyst’s 
results and the control criteria. However, this is the final signature form and must 
accompany any summary pages or written evaluation which may be considered pertinent. 
Also attached should be copies of the supporting data or a data summary page which 
references the workorder under which the data may be found. 

4.2.8 The date of analysis, the results, the recoveries, and the % RSD are recorded.on the form 
(or the attached summary). If all analytes met or did not meet criteria, the appropriate 
box is checked. If not all criteria are met but the analyst was considered to have 
performed adequately, a narrative explanation must accompany the evaluation, either on 
the back of the form or as a separate., attached report. 

4.2.9 Additionally, if the analyst, through the analysis of these samples is considered fully 
qualified to perform the analysis, the appropriate box is checked and the form signed by 
the Division Manager. If the Division Manager considers that the analyst is now capable 
of analysis but still requires additional experience and training before they are fully 
capable of independent analysis, a date is set to review performance. The additional 
experience or training required and the next performance review date are recorded on the 
form (with the appropriate box checked) and initialed. 

Lauckr Testing Laboratories, Inc. 
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4.2.10 Alternatively, training checklists for many tasks have been developed In the case of 
analytical duties, these may include reference to the completion of P&A or PE studies or 
individual QC analyses as previously discussed. Completion of one of these training 
checklists (including appropriate signatures) is considered demonstration of training. 
However, PE or P&A results or other appropriate documentation should also accompany 
the training checklist as demonstration of competency. 

4.2.11 If further training is still required, copies of these forms will be retained by QA in a file 
to be-reviewed regularly to insure that this final analyst review occurs in a timelyfashio; 
A copy of the form indicating i&rim status will also be retained in the staff member’s 
training file. . 

4.2.12 When this process is completed, the original of this form will be inserted into the . 
analyst’s training files. i 

4.3 Ongoing Demonstration of Performance 

4.3.1 At least annually, after initial qualification, analyst proficiency must be demonstrated. 
.-Each staff member that performs a method must demonstrate their continued proficiency 
through analysis of single blind proficiency samples (another PE). WP, WS or 
commercial PE samples may be used to satisfy this requirement just as they were used for 
initial qualification. 

4.3.2 As with initial qualification, continuing performance must be documented in the analyst’s 
training file. Ongoing competency can be documented using the Recognition of 
Experience and Training Form. 

5. References 

Naw Installation Restoration Luboratorv Oualitv Assurance Guide, Naval Facilities Engineering 
Service Center, February 1996 

Laucks SOP 
LTL-1011 Procedures for the Dckrmination and Reporting of Detection Limits, 
Reporting Limits, Precision and Accuracy Studies, and Control Limits 

Lauchx Testing Laboratories, Inc. 
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Appendix A 

Recognition of Experience and Training Form 

- . 
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Recognition of Experience & Training Form 
Laucks Testing Laboratories 

It is hereby recognized that 
Employee Name 

has demonstrated competence io the methodologies listed below. Through the successful 
analysis of numerous samples, including performance evaluation samples, matrix spikes, 
laboratory control samples, etc. and iu the associated reduction of data as required by these 
methods, we certify this stafY member as being capable of independent performance of the listed 

t5 

Analysis Type Method 
Numben 

Has Been Performing Has Demonstrated Gompefency by 
Andyses by These meeting the following criteriq with 

Methods Since the hard copy of applicable . 
information relating to this .- 

competency attached to this fo+ 

gnndfU.dohev.2. 12/13195 
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Demonstration of Capability to Perform Analysis Form 

Lauch Testing Laboratories, Inc. 



Demonstration of Capability to Perform Analysis 
Laucks Testing Laboratories 

The above analyst has independently analyzed at least 4 aliquots of the listed performance 
evaluation material, which were submitted as blind samples, achieving ‘the listed recoveries. The 
limits specified by the mamrfacturer are considered within acceptable range or, if prepared by 
Laucks firorn known materials, the laboratory established control limits apply. In addition, the % 
relative standard deviation (%RSD) of these data is evaluated against the laboratory established 
RPD limits as set at the time of this evaluation. 

Method: PE Material: 
- i i= 

Target Value:’ Recovery Criteriaz 

” Reproducibility Criterion: 

Date Result %.Recavery 
. 

i 

Criteria for non-analytical functions: 
Demonstrated by: 

Met Criteria Did Not Meet Criteria 

These data are considered adequate demonstration of independent performance if all criteria are 
met. Other factors may prevail, at the discretion of the appropriate Division Manager before any 
analyst may be allowed to independently analyze actual samples. 

&talyst.has met performance criteria but requires more experience. Specific areas which 
require further training or experience are 
Work will be reviewed in and capabilities evaluated. [Initiul here. 
Do nor sign below] 

Analyst has met performance criteria and has been found fully capable of independent 
work. lsign Below] 

Division Manager 

comrsdcmo.dodrcv.2 lYl3/95 

Date 
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Appendii C 

Example Training Checklists 

- . 

. 
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Laucks Testine Labs 
Pesticide/Herbicide GC Semivolatile Anahrst Trainine Verification Checklist 

This is to certify that has been an analyst in the GC semivolatile 
department and has demonslrated competency at the preceeding tasks for the following methods (list below): 



Lancks Teathe Labs 
CC Volatile Aaabst Trainihw Verification Checklist 

1 List Method(s): I I I 
5 ( Has read and understands EPA Methods I 

_..“._ --__-.._-.- ----- -----.----.------ I I 

8 ) snows basic GC theory 
t 9 1 Able to use GC Control Pad to set temoemture oro- I I I I .’ I 

11 Able to check system flows I 
12 Able to trim/change columns I% perform leak check i 
13 Able to measure and set carrier and makeup gas flows 
14 Able to bake column/injectors/detectors 

ntcna ror surrogates and spikes 

18 Able to analyze and generate ap*m+*hlr 
19 Able to analyze CCVs and app 
20 Applies acceptsacec: ‘~ ’ ^ 
21 Abletosetupaaalyti 
22 Able to get ioformatic. ” “.. -.r.- . ...“..““” 
23 Able to qua&ate an analytical batch (sl 
74 - . 

!yzed four P&A samples 
yzed two PE samples 

__-------.., p.-.yzed three each of two typos of QC samples 

This is to certify that has been an analyst in the GC volatile department 
and has demonstrated competency at the preceeding tasks for the following methods (list below): 



Lauds Testine Labs 
z 

” “-.-” acceptmcc cntena 
nd set up elution range 

19 Able to analyze and generate acceptable calibration curve 
_^ I . . . ^--- . ‘y QC acceptance criteria 20 1 Able to analyze CCVS m0 Sppl: 
21 1 Aoolies acceotsnce cr’d* fn* 1 .,w.... L”. m~~gates and spikes 

..l ll,“~ x7 acn”~ &a 
. ses (test codes, MDLS, etc.) 

ma oatcn p2udads, CCVs, Qc & samples) 

26 1 Able to perform sampI 
27 I Knows correct rewltil 

1 I -,I I - , 
.I.aA”~~.~“U Inab....” 

le dilutioas (obtaining linear results) 
og limits for method(s) 

d~wnentation for out of control QC events 
- . 

I32 Has successtu~~y mayea mree eacn OI IWO types t 

This is to certify that has been an analyst in the GC semivolatile 
department and has demonstrated competency at the preceeding tasks for the folIowing methods (list below): 

p:\mininghw~fuel.doc OR/04199 
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Jmcks Testing Labs 
HpLC Semivolatile Anahd Trainine Verification Checkliit 

1 Trainer: 1 Supervisor: 

Hasreadaadun 

1 8 1 Knows basic 

114 i Abletom 

I I I I 
! ’ I 

rime pumps I I I I 
--^- --,A’- -I.--- “ilter water, select correct solvent grade) 

I I 

0 change kmlps 
_ I^-&- rz.- LiA. --..“..- LilrlLP 

Y-ROUTINE: Able to chmgepMtp seal 

I 

I ‘I 

. . 
22 Able to analyze and @mmte accepfam 
23 Able to analyze CCVs and apply QC acceptan 
24 Applies acceptmce criteria for SWI’C@ 
25 Able to set up analytical runs & -^rn*i~ 
26 Able to get infcmmtion on samples/analyses (test codes, MI 
27 Able to quantitate an analytical batch (st- --->- --‘- mr 
28 Knows bow to confirm detection of aad>- U 

o*y.re data 
xs, ebz.) 

maams, LL ” s, u; & samples) 
‘- ‘9aak ID, clmf. CA.) 

dicm cliterla I.. lhlear mults) 
br metboqs) 

-‘cevems 

35 Has successfully analyzed two m saurp 
36 1 Has successfully analyzed three each of twv 

This is to certify that has been an analyst in the HYPLC semivolatile 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 

p:\tiningCimo-hplc.doc 08/M99 
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GUMS Volatile Anahrst Train& Verification Checklist 

-I..” .---..--_ I.--- ---I---I J 

mws basic GCITvfS theory 

. ...‘-..“.. .“.“. 

& perform leak checks 
-set and makeup gas flows 

ke cotumn/injectors/detectors 

. 

I 

I: Able to clean total system including P&T md autosampler 

This is to certify that has been ao analyst in the GUMS Volatile 
Ieuartment and has demonstrated comDetencv at the treceedinn tasks for the follow-inn methods List below): 



Lauds Testing Labs 
Metals ICP/MS Analvst Trainii~ Veritlcation Cbeckiist 

1 8 I Knows basic 

I14 INc 

This is to certify that has been au analyst in the Metals ICPh4S 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 



Lauds Testine Labs 
Mercurv Anatvst Training Verification Chediit 

n acceptable calibration curve 
11y QC acceptance criteria 

22 Able to setIip an analytical nu I 8c acquire data 
3 1 Able to copy the analytical run file hm the bard drive to the network 

I 24 1 Able to aoantitate an analytical batch (standards, CCVs, QC & samples) 
.-...-I- --2 --x-m&onc.&e~ 

This is to certify that has been analyzing samples by the methods stated 
above and has demonstrated competency at the preceedmg tasks for the following methods (list below): 



Laucks Testing Labs 
SamDie Custodii Trabdig Verification Checklist 

Thisistocertifythat has been a sample custodian in the sample receiving 
department and has demonstrated competency at the preceeding tasks. 
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1. Introduction and Scooe 

1.1 Description 

1.1.1 The purpose of this SOP is to define the method(s) used to check and document the purity 
of the major solvents used for trace residue analysis at Laucks. The solvents being tested 
are methylene chloride. acetone, and hexane. Specific techniques and equipment used for 
operations such as concentration and solvent exchange are not addressed in this 
document. 

2. Eauioment List and Reagents 

2.1 Equipment and Reagents 

2.1.1 Other Glassware, reagents and equipment as delineated in the methods specific to the 
described task. 

3. Safetv orecautions and Waste Disoosal 

3.1 Safety Precautions 

3.1.1 Typical precautions should be taken when handling any solvent. Some, such as 
methylene chloride or freon are not flammable, but others, such as acetone and hexane 
are and should be treated with extreme caution. Long term health effects of solvent 
contact are often unknown but generally unfavorable. Breathing of ANY solvent vapor 
should be minimized, as should any direct skin contact, by working in a well ventilated 
area (in or near a hood if necessary) and by using the provided gloves and, if necessary or 
desired, respirator masks. 

:: 3.2 Waste Disposal 

3.2.1 All waste solvents should be disposed in the appropriate waste solvent container, never in 
the sink or in combination with aqueous liquids. 

3.2.2 Waste segregation and disposal from the point of collection is further covered in the 
Laucks SOP on hazardous waste disposal. 

4. theration orocedures 

4.1 Sequestering of Solvent 

4.1.1 A new lot of acetone or methylene chloride must be sequestered by the supplier and the 
checking process initiated at least four weeks prior to using up the last of the previous lot 

LawAs Testing Laboratories, Inc. 
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4.1.2 

4.1.3 

4.2 

4.2.1 

4.2.2 

of that solvent. A lot is defined as a batch of solvent with the same manufacturers lot 
number. This must be done in order to ensure that the lot has been released for analytical 
use BEFORE the remainder of an acceptable lot has been used up. If any solvent has 
failed, a second bottle may be tested for the failed parameter(s) in order to ensure the 
failure was not due to laboratory contamination. Failure of the second test is grounds to 
reject that lot for use in the laboratory. 

When a lot has been formally designated as acceptable, enough should be ordered to last 
approximately 2 months in order to minimize the frequency of testing necessary. 
Typically, the supplier will ship 10 cases of a sequestered lot of methylene chloride each 
week and acetone as requested. No more than 4 months supply of methylene chloride 
will ever be ordered, as typical methylene chloride recommended shelf-life is 6 months. 

Alternatively, since it is unlikely that any lot will fail and to eliminate the time between 
acceptance and delivery, an appropriate supply (as defined above) may be ordered and 
sequestered at the laboratory for analysis. This is commonly done for hexane since we do 
not consume large quantities of this solvent. If said lot fails, however, the lot must be 
returned to the supplier and a new lot tested immediately. This lot MUST be kept 
separate from the current stock and very clearly marked so that it is not inadvertently 
used prior to acceptance. This distinction is the responsibility of the Extractions 
Supervisor. All solvent deliveries must be immediately reported to the Extractions 
Supervisor or designated alternate in order tbat this distinction be made. 

Initiation, Data Handling and Record Maintenance 

The Extractions supervisor or designated representative initiates the checking process. 
For any month in which any extractions solvent or other reagent QC is performed, a 
LIMS workorder is created. When a bottle from a new, previously untested lot of solvent 
is received, a sample ID number is assigned from the next available ID in the workorder. 
This “fraction” ID must contain the manufacturer, lot number, solvent, and tests (test 
codes) to be performed. 

The three solvents which we specifically check in the extractions lab are methylene 
chloride, acetone, and hexane. The test codes used for these purposes are MECLAC, 
MSQCCK, and PXQCCK. These codes are used Andy for testing solvents and for 
nothing else. Other checks, such as sodium sulfate or Florisil should use the test code 
appropriate for the analysis for which the material will be used (8081, 8270, etc.) 

4.2.2.1 Methylene chloride is checked for acidity, semivolatiles and pesticides&CBS. 
The respective test codes assigned to these analyses are MECLAC, MSQCCK, 
and PXQCCK. 

Lads Testing Laboratories, Inc. 
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4.2.2.2 Acetone is checked for semivolatiles and pesticidesiPCBs. The respective test 
codes assigned to these analyses are MSQCCK, and PXQCCK. 

4.2.2.3 Hexane is checked only for pesticides, The respective test code assigned to this 
analysis is PXQCCK. 

4.2.3 When testing has been completed, the lot will be officially designated as acceptable or 
failed by the QA Officer or Technical Director. This will be done by initialing the fmal 
report and sending a copy to the Extractions supervisor. Any lot will be considered 
acceptable which meets the criteria specified in Appendix I. The Extractions supervisor 
should be certain that a lot has been designated as acceptable prior to using it and should 
take whatever actions are necessary to ensure prompt analysis and acceptance before the 
last of the acceptable solvent has been used. 

4.2.4 The data and report tiles will be maintained by the QA Officer. After all of the QC in the 
month has been closed and signed off, the data file and acceptance sheets will be filed 
with the regular workorder files. 

4.3 Solvent Analysis 

4.3.1 Methylene Chloride Acidity 

4.3.1.1 0.01 NNaOH -To a 100 mL. volumetric flask, add 10 mls. of .lOOO N sodium 
hydroxide from the buret of standardized NaOH in the Inorganics lab. Fill to the 
volumetric mark with deionized water, stopper, and mix very well. It takes 
several inversions of the flask to properly mix the solution (at least 10). This 
solution should be prepared immediately prior to analysis. 

4.3.1.2 Neutral ethanol - Add 25 mls. of denatured ethanol to an Erlenmeyer flask. Add 2 
or more drops of phenolphthalein indicator solution (1 gm. phenolphthalein/lOO 
mls. ethanol). With a Pasteur pipet, add the .Ol N NaOH solution dropwise until 
the ethanol turns slightly pink. Hold the flask against a white background to 
enhance the color. This solution should be prepared immediately prior to analysis 

4.3.1.3 Add 25 mls. of the methylene chloride to be checked to the flask containing 
neutralized ethanol. Swirl. Do not shake too vigorously so that CO, from the air 
will not acidify the ethanol and cause a fading endpoint. 

4.3.1.4 Add 900 uL of the 0.01 N NaOH. Swirl to mix well. 

4.3.1.5 If the resulting color is pink, the methylene chloride passes (is not acidic). If it 
does not turn pink, it should be retested, preferably from a second bottle. If it fails 
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a second time, it should be rejected or used only for cleaning. Failing solvent 
should NEVER be used for extraction purposes. 

4.3.1.6 A “PASS” or “FAIL” is entered into the SAM report under the associated regular 
SAM test code, MECLAC. If the solvent fails, residue analysis SHOULD NOT 
be performed until a suitable acceptable lot is determined. The Extractions 
supervisor should see that any such failing lot has been terminated in SAM. Data 
and the report, however, should still be submitted to the QA Officer. 

4.3.2 Residue Checks 

4.3.2.1 The residue checks are performed for EPA CLP Target Compound List (TCL) 
components for both pesticide&CBS and semivolatiles (ABNs) as is appropriate 
for the solvent being checked. 

4.3.2.2 In all cases, varying amounts of the appropriate solvent is concentrated to 1 mL. 
in a Kudema-Danish concentrator. No splitting of the concentrate occurs. 
Surrogates are not added. 

4.3.3 Methylene Chloride - MeCl, is used for both ABN and pesticide/PCB analyses. A 
separate 400 mL. concentration is done for each analysis. 

4.3.3.1 For the pesticide/PCB analysis, hexane is added and the solvent exchanged and 
concentrated down to 1 .O mL., which is submitted for analysis. 

4.3.3.2 For ABN analysis nothing is added and the MeCl, concentrated directly down to 1 
mL and submitted for analysis. 

4.3.4 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate 150 
I&,. concentration is done for each analysis. 

4.3.4.1 For the pesticideiPCB analysis, hexane is added and the solvent exchanged and 
concentrated down to l-.0 mL., which is submitted for analysis. 

4.3.4.2 For the ABN analysis, the acetone is blown down to near dryness with nitrogen 
and brought up to 1 mL. with MeCl, and submitted for analysis. 

4.3.5 Hexane - Hexane is used only in pesticide analysis. It will be concentrated 25 mls. to 1 
II&. as stated and submitted for TCL pesticide/PCB analysis. 

4.3.6 Acceptance criteria are compiled in Appendix 1 and are based on the appropriate amounts 
of solvent concentrated to 1 mL. final volume. They are derived from Laucks reporting 
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limit criteria for acceptable blanks. The LIMS report indicates the acceptance level, the 
level found and signifies whether the detected level (if any) passes (OK) or fails (FAIL). 

4.4 Data Package Organization 

4.4.1 A copy of the signed acceptance form along with the raw data is retained by QA under 
the assigned laboratory number. The Extractions supervisor keeps a photocopy of the 
signed approval sheet in a tile in the extractions lab. 

Luucks Testing Laboratories, Inc. 
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Appendix I 

Solvent Acceptance Criteria 
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Solvent Acceptance Criteria 

Semivolatile Compounds Total ne in 1 mL. 
Phenol 5000 
bis(2Chloroethyl) ether 5000 
2Chlorophenol 10000 
1,3-Dichlorobenzene 5000 
1,4-Dichlorobenzene 5000 
1,2-Dichlorobenzene 5000 
2-Methylphenol 5000 
2,2’oxybis( 1 Chloropropane) 5000 
4-Methylphenol 5000 
N-Nitroso-di-n-propylamine 5000 
Hexachloroethane 5000 
Nitrobenzene 5000 
Isophorone 5000 
2-Nitrophenol 10000 
2,4-Dimethylphenol 5000 
bis(2Chloroethoxy)methane 5000 
2,CDichlorophenol 10000 
1,2,4-Trichlorobenzene 5000 
Naphthalene 5000 
4-Chloroaniline 5000 
Hexachlorobutadiene 5000 
4-Chloro-3-methylphenol 5000 
2-Methylnaphthalene 5000 
Hexachlorocyclopentadiene 5000 
2,4,6-Trichlorophenol 10000 

= 2,4,5-Trichlorophenol 10000 
2-Chloronaphthalene 5000 
2-Nitroaniline 5000 
Dimethylphthalate 25000 
Acenaphthylene 5000 
2,6-Dinitrotoluene 5000 
3-Nitroaniline 5000 
Acenaphthene 5000 
2,4-Dinitrophenol 10000 
4-Nitrophenol 10000 
Dibenzofuran 5000 
2,4-Dinitrotoluene 5000 
Diethylphthalate 25000 
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Semivoiatile Comnounds Total ng in 1 mL. 
4-Chlorophenyl-phenyl ether 5000 
Fluorene 5000 
4-Nitroaniline 10000 
4,6-Dinitro-2-methylphenol 10000 
N-nitrosodiphenylamine 5000 
4-Bromophenyl-phenylether 5000 
Hexachlorobenzene 5000 
Pentachlorophenol 10000 
Phenanthrene 5000 
Anthracene 5000 
Carbazole 5000 
Di-n-butylphthalate 25000 
Fluoranthene 5000 
Pyrene 5000 
Butylbenzylphthalate 25000 
3,3’-Dichlorobenzidine 10000 
Benzo(a)anthracene 5000 
Chrysene 5000 
bis(2-Ethylhexyl)phthalate 25000 
Di-n-Octylphthalate 25000 
Benzo(b)fluoranthene 5000 
Benzo(k)fluoranthene 5000 
Benzo(a)pyrene 5000 
Indendo( 1,2,3-cd)pyrene 5000 
Dibenz@,h)anthracene 5000 
Benzo(g,h,i)perylene 5000 
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Solvent Acceptance Criteria 

PesticidelPCB Compounds Total ne in 1 mL. 
alpha-BHC 5 
beta-BHC 5 
delta-BHC 5 
gamma-BHC 5 
Heptachlor 5 
Aldrin 5 
Heptachlor epoxide 5 
Endosulfan I 5 
Dieldrin 10 
4,4’-DDE 10 
Endrin 10 
Endosulfao II 10 
4,4’-DDD 10 
Endosulfan sulfate 10 
4,4’-DDT 10 
Methoxychlor 50 
Endrin ketone 10 
Endrin aldehyde 10 
alpha-Chlordane 5 
gamma-Chlordane 5 
Toxaphene 500 
Aroclor-1016 100 
Aroclor- 122 1 200 
Aroclor- 1232 100 
Aroclor- 1242 100 

r: Aroclor-1248 100 
Aroclor-1254 100 
Aroclor- 1260 100 
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1. INTRODUCTION AND SCOPE 

1.1 Introduction 

1.1.1 This procedure is a description of sample receipt, sample log-in, and sample tracking 
when samples are logged into the laboratory’s Laboratory Information Management 
System (LIMS). The collection of programs and procedures which comprise the LIMS is 
called “SAM.” References made to SAM in this SOP are references to this collection of 
programs and procedures. 

1.1.2 Sample entry must be performed in a timely fashion to allow tests with short holding 
times to be started immediately. Accuracy in the recording of sample IDS, in marking 
samples with lab numbers. and in checking for consistency of all records is of utmost 
importance. 

1.2 Scope 

1.2.1 All samples received by the laboratory are logged using the following procedures. 

2. EOUIPMENT LIST 

Lab coat 
Disposable gloves 
Respirator, dust mask 
3M desk cleaner, broom, dustpan, mop 
Spatula 
Waterproof labeling gun 
PC work station linked to SAM 

3. SAFETY PRECAUTIONS 

3.1 Sample Handling 

3.1:i Samples received at the laboratory can potentially be contaminated with toxic materials. 
Reasonable caution must be exercised at all times when handling these samples. Such 
precautions include wearing a lab coat at all times, using gloves, using a hood (located in 
Inorganics) to perform operations when necessary (strong odors present, etc.), and 
wearing a respirator or dust mask if fumes or dust are generated. 

3.1.2 Cleanliness and neatness are of utmost importance. All spills and condensation from wet 
sample containers must be cleaned up immediately. This will help to alleviate accidental 
sample breakage and protect others from possible contact with contaminated work areas. 
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3.1.3 When wearing gloves, be certain to remove them when opening the cooler or lab doors 
and when answering the phone. The gloves which protect the sample enterer from 
contamination may transfer contamination to these objects. Other persons may touch the 
door knob or phone without glove protection and have the contamination transferred to 
their unprotected hands. Never put pens, paper clips, etc. in your mouth. 

3.1.4 A dust mask is worn when pouring dry packing material such as vermiculite into the 
garbage. 

4. OPERATION PROCEDURES 

4.1 Sample Receipt 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1,! 

4.1.6 

Samples may be received by client delivery, over the front counter, via UPS, courier 
services, by various air freight and overnight delivery services, and by Greyhound. It is 
the responsibility of the sample enterer to ensure that samples received by any of these 
services are promptly logged in and work requests made to the laboratory. 

If a chain-of-custody (COC) is received with the sample set, sign it and record the date 
and time it was received. If the client has delivered the samples by hand, verify the 
cooler contents and return a copy of the COC to the client. 

If complete verification of the cooler contents will occur later, then the COC is stamped 
and the stamped copy returned to the client. This stamp is reproduced in Appendix I. 
Verification must take place within one working day of receipt. 

All discrepancies between the COC and the actual samples received are immediately 
reported to the client and are noted on the Sample Receipt Log. CLP Sample Receipt Log 
(Appendix 3) is for CLP log-m procedure. NON-CLP Sample Receipt Log (Appendix 2) 
is for Laucks NON-CLP log-m procedure. If requested a client provided receipt form 
may be substituted for the Laucks sample receipt log. 

Put on gloves, open the coolers (in the hood if necessary), and note whether custody seals 
are present and, if so, intact. Affu one of the intact custody seals on the sample 
receipt log. If there is a question about the integrity of the custody seals, make a note on 
the CLP Sample Receipt Log (Appendix 3); the client must be informed. 

After the coolers are opened, determine whether there are soil or water samples in the 
coolers. Typically there will be a number of sample bottles for each sample if they are 
water; soils will have only a small number of containers per sample. 
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4.1.7 Visually check the contents of the opened cooler for obvious damage or broken sample 
containers. Note any breakage on the appropriate Sample Receipt Log. 

4.1.8 For any program (such as HAZWRAP, NFESC, or Army Corps) or other project-related 
samples either the enclosed temperature blank or at least 3 separate containers taken 
randomly from different locations in EACH cooler must be checked for temperature with 
the infrared thermometer. The temperatures are recorded on the Supplemental Sample 
Receipt Log (Appendix 3). If any samples exceed the range of 4°C f 2”C, the client must 
be contacted. In most cases, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the communication from the Supplemental 
Sample Receipt Log must be kept with the COC in the work order file. 

4.1.9 Remove all bottles from the cooler and put on the bench. Line up the bottles in some 
kind of order, if there is an apparent order. Various means of ordering samples are: 

. COC order 

. Client sample ID 

. Date sampled 
l Time sampled 

4.1.10 For samples consisting of multiple containers, place all containers together on the bench. 

4.1.11 After all samples are axmnged then check consistency between the COC and the sample 
labels for Sample IDS, dates and times on each sample container. 

4.1.12 Determine whether custody seals are present on the individual sample containers (jars 
and bottles). If present and intact, so note. If present and any seal is broken, so note. 
These notations must be made on the CLP Sample Receipt Log Form (Appendix 3). 

4.1.13 All preserved water sample bottles for project-related work as well as unpreserved water 
sample bottles for HAZWRAF’, NFESC, or&y Corps projects must also be checked 
for pH at the time of sample receipt. This is done by pouring out some of the sample into 

-. a small plastic cup and then using pH paper to record the pH at time of receipt. Volatiles 
samples should NOT be checked. When better discrimination of pH is needed, narrow 
range pH paper should be used to confirm the pH (especially if the pH is within 1 pH unit 
of the required preservation limit for that sample). All pH measurements must be 
recorded on the Supplemental Sample Receipt Log (Appendix 3). If any samples exceed 
the pH requirements, the client must be contacted. In most cases, this should be done in 
writing (preferably FAX) by the appropriate project manager. The samples with 
inappropriate pH are listed on Laucks Testing Lab pH log form (Appendix 5) for 
corrective action. After the corrected preservation is completed this form is given to the 
appropriate project manager for work order filing. 
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4.1.14 Some samples are received at the lab that need to be split and preserved for different 
analytes. To accommodate preservation requirements, these samples are recorded on the 
“Sample Split Sheet” (see Appendix 6). There is a specific cart located in sample entry 
where the samples are temporarily stored until splitting and preservation take place. 

4.1.15 All sample container marks (including ID’s, dates and times) are then verified with each 
other and with the COC. ‘This is done by noting whether all bottles from the same sample 
have the same ID and whether this ID is the same as on the COC. All discrepancies are 
noted on the Non-CLP Sample Receipt Log (Appendix 2) or the CLP Sample Receipt 
Log (Appendix 3) and reported to the client. 

4.1.16 To determine if the sample(s) is(are) acceptable, compare the existing conditions with the 
criteria specified in Appendix 7, “Required Containers/Volumes, Preservation 
Techniques and Maximum Holding Times for Environmental Analysis”. All listed 
criteria must be met in order to qualify the sample(s) as “acceptable”. If there are any 
problems with the sample(s) these must be documented in the “CLP Sample Receipt 
Log” (see Appendix 3). If any samples are not acceptable, the client must be contacted. 
In most cases, this should be done in writing (preferably FAX) by the appropriate project 
manager. 

4.2 Sample Log-In 

4.2.1 Determine whether a client record exists in the SAM database. If it does not, create a 
record. At a minimum, the client record will include: 

l an alphanumeric client code (up to 12 digits) 

. the client’s .mll and accurate name, address, and point of contact 

. the client’s telephone number and/or FAX number 

l the full and complete address for invoices 

l the purchase order/contract number ifthat number applies to d work the client may 
. . submit. (If the purchase order/contract number is specific to one sample submittal, by 

project etc.), then the client code would be project specific. Example (client 
nameqroject name). 

4.2.2 A SAM work order is started for the job through the ORD program. The work order is 
identified by a unique 7-digit number which is assigned by SAM at the time the work 
order is initiated. (The first two digits of this number represent the year, the third and 
fourth digits represent the month, and the final three digits represent the work order’s 
sequence withii the month. For instance, work order 9004001 was initiated in April, 
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1990 and was the first work order for that month.) This number will be used throughout 
the laboratory to track the job. 

‘K9 
9401485 ::, 
9401486 TR 
9401487 TR 
9481488 WR 
9481489 TR 
94111490 TR 
9401491 WA 
9401492 WR 
9401493 TR 
9401494 WA 
9401495 TR 
94M496 WR 
9401497 WR 
9401498 TR 
9481499 WR 
9401500 WA 
9401581 WA 
9401502 WR 

II 
-. 

Fl 1 F2 1 F3 1 F4 I F5 I F6 I F7 I FO I F9 I FlU -I 

ORDScreen 

==Laucks lestlng ~URUtl'~~llWllM@l:~U1I" Ul/lWYP 11:42:21= 

EREER # 94-01-496 RECEIUEE 01/12/94 
DITE RUE 01/26/94 

CLIENT l_Ln~N~ECE _ INUEICE 8Y I ,,ER Et, ;'L:' : 
PROJECT ":, ,c :' ,, -~ .' X OISCEONT 
CDHTACT KOBIS,.',, TEST/J88 It::: FnR 45 

CIT 1436759 X SURCHIRGE EISP 8 
#REP/INU 3 3 

.-.. 
TIL E~h2/94 

CEMPlHY 1-H. Hiece 5 dr: ,.:, _-'I 
FRCIL Uasbon, Wk.. 98070 

"";;i 1 DHKNUWN 

REP Larry&&~, L 
P”,,“E (2&)&E52Bf:~ :,‘,: :‘; ” :“.’ ;‘; 

TO;;; ; UNKNUWN 

CREATE8 01/13/94 
WORK I8 We.ley~a;C~nlrity;,Cburcb,~ WRITTEN 01/13/94 

TfiKEH Cl,i&S ,:., ': ',':,;:ti :f; : TRRNSMIT 
TRfi”$ ups ,:, .‘_ irk .i;. ,,+ :.jl :“:Y..‘!, COMPLETE 
TYPE kier ,' ,f, :':,,, I-.-- ',:I:,: <:~ REPORTED 

ATTEN Larry Wiece :. .,':,,i :I-,, ,,,' ',,:I ~.~,:I.. IHU8ICE8 _j, .,, ~", ;:~f;,.:~~~>,~~ ./, .:.' .., WRITTEN BY PPMJ 

4.2.3 The work order is to be filled out as completely as possible at this time. Above is an 
example of what the work order screen looks like on your PC. Typical information put 
into the work order screen (analogous to a cover page) includes: 

. date of sample receipt; 

. 

. 
_. 

. 

. 

. 

. 

work order due date; 

client point of contact (if different than in the client record); 

sample type (soil, water, etc.); ’ 

the manner in which the samples were received at the laboratory (hand-delivered, 
Greyhound, etc.); 

air bill number (or equivalent) if the sample was transported by common carrier; 

the client’s overall project identification (both the name of the project and any 
project, job, or purchase order number); 

and any relevant surcharges or discounts to be applied at the time of invoice. 
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4.2.4 All reouired data entry fields are in inverse video (highlighted) on the screen, but fields 
for purchase order numbers, project name or number, and point of contact should also be 
completed, if the information is known. 

4.2.5 All sample IDS, dates of collection, and dates of receipt are recorded in the FRAC program 
for the work order with which they are associated. If there is a discrepancy in identification 
between bottles of the same sample, make a note on the appropriate sample receipt log and 
the project manager will notify the client. 

ORDER8 94-PI-19WWl CON HSlllf~~"' DEPTWTESTS II 
940::76-12n CLIENT PETES_POH.; ES: 
9404176-131 WRITTEN llR5/94 BY 
9404176-131 p&m&"* ..a. 

STORED Inrlyrt/Freczer BE 

_ _- . 
9404 
9404176-1411 COLLECTED 
9404176-158 
9404176-158 
9404176-15C 
9404176-150 NRMt "astr 
9404176-161 TESTS:OEP/ 
9404176-17A HISTflM 
94lhl76-l7E 

JOB IlIST FL QC? InJE ""F QUOTE . .- . . 
mime sIlta - 
'CAT/NRMEID/R . _ _ _ 

9404176-17C 
9404176-$70 
9404176-181 -SAHPkSNO k&iii OESCIIIPTIO 
9404191-011 This ~job ebds 1s for an9 l ddltnnal sa~+las~ 
940419l~OPI 

‘s ;~. Nail 

4.2.6 All sample bottles are numbered with the work order number and a fraction (or sample) 
number. Fraction numbers are assigned sequentially to each sample based on the order in 
which the samples were sorted and logged (COC order, client sample number order, etc.). 
This number is used to track the sample throughout the laboratory. See section 4.2.10 for 

_. specifications for unique bottle identifiers required by Navy projects. 

4.2. J A sample can be uniquely identified by its work order number and the fraction number. 
For instance, if the work order number was 9004001 and there were 4 samples, the job 
would consist. of samples 

9004001-0 1 
900400 l-02 
9004001-03 
9004001-04 
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4.2.8 Each sample or set of samples is assigned a unique identifying work order number, 
generated by the Laboratory Information Management System (LIMS), on receipt. This 
unique number consists of 7 numerical characters, such as 9007215. In this example, the 
work order was initiated in 1990 (90), in the month of July (07) and was the 2 15th such 
work order that month (2 15). If more than 999 workorders are generated in any month, 
the 5th digit is replaced by successive letters of the alphabet (A-Z). 

4.2.9 If necessary, more than one fraction may be created for a sample (generally, this is related 
to billing issues - when one analysis is discounted in price and another is not, for 
instance), but they will all bear the same fraction number and be differentiated by .& 
automatically-assigned letter suffix. For instance, if sample 9004001-01 had 3 fractions, 
purely for internal accounting reasons, the three fractions would be identified as: 

9004001-OlA 
9004001-OlB 
9004001-OlC 

4.2.10 The person performing log-in needs to be aware of this effect, but it has no impact on 
sample identification within the lab, on sample tracking, or on the sample number placed 
on the bottles/jars. In the above example, all bottles submitted for this sample would be 
marked 900400 1-O 1. 

4.2.11 For Navy projects, each bottle must have a unique bottle identifier. Every bottle must 
have a specific l-3 digit numerical identifier that is unique to each bottle submitted 
within a workorder. The numbers are assigned in consecutive order so that all bottles of 
similar size/type with the same preservation for the same analysis (analyses) from a 
particular workorder will have consecutive bottle numbers. The first bottle of each 
analysis type in each new workorder starts over again with bottle number 1. 

4.2.12 This information must be recorded in the “Bottles” computer tracking program under 
each workorder and the workorder-unique bottle identifier will be printed in the bottom 

.. left comer of each bottle label (which also contains the workorder number and the sample 
number) before the bottle label is affixed to each individual bottle. 

4.2.13 ALERT: Each SAM work order can accommodate up to 57 fractions and no more. 
Each work order must allow sufficient fraction space for later changes or additions. 
Therefore, no more than 50 samples should be logged into any single work order. If, for 
administrative reasons, some or all of the samples consist of more than one fraction, then 
no more than 50 fractions can be logged. Should the submittal consist of more than 50 
samples, or more than 50 fractions, initiate additional work orders as required. Cross- 
reference the work order numbers, so that all samples submitted together can be reported 
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together to the client. You can perform this cross-reference manually (by noting on 
accompanying documents “See Also [Work Order Number]) or you can make appropriate 
comments in the Work Order Comment field (F2). To the degree possible, make sure 
that multiple work orders which represent one complete project in the client’s mind are 
created sequentially, with no other unrelated work order numbers intervening. 

4.2.14 Additionally, Sample Delivery Groups (SD&) are commonly created for project work at 
the time of sample entry. SDGs consist of no more than 20 samples being analyzed for 
the same test. This is in order that the appropriate amount of QC may be analyzed and 
reported with any sample set. Specifics of the SDG creation process are outlined 
elsewhere in this SOP. 

4.2.15 ALERT: Each fraction will accommodate only 27 tests. If more than 27 analyses are 
required on any sample, additional fractions should be made (i.e. -lA, -lB, -lC, etc.). 

4.2.16 ALERT: The work order will accommodate only one date of receipt, while each fraction 
will accommodate individual receipt dates and due dates. If samples are submitted over 
several days, and are logged into one work order, the Sample Custodian MUST enter 
appropriate dates of receipt in each fraction. The FRAC program will default to the 
current date. If the samples were received on an earlier date, that date MUST be entered 
for that fraction for the date to be correct. Similarly, the fraction due date will default to 
that of the workorder on the ORD screen. If different fractions of the same sample are 
due at different times, due to client or other demands, the date they are due MUST be 
entered for that fraction. 

4.3 Special documentation procedures for CLP samples 

4.3.1 Completion of the CLP Sample Receipt Log, and the Supplemental Sample Receipt Log 

4.3.2 CLP Sample Receipt Log and the Supplemental SampIe Receipt Log are CLP-specific 
sample login sheets. For each cooler received a CLP Sample Receipt Log Form and a 
Supplemental Sample Receipt Log must be completed. This form takes the place of the 

-. NON-CLP Sample Receipt Log (Appendix 2). Copies of these forms may be found in 
Appendix 3. 
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4.3.3 Complete the header information requested at the top of the forms. Use multiple pages if 
necessary. 

l date received 
. time received 
. client name 
l SDG# 
l COC # (if available) 
l sample log-in date 
l work order # 
l client project 
l airbill number (if available) 
l and initials of the person logging in the samples. 

4.3.4 Complete the Non-Conformance check list. If there is a problem with the custody seals, 
chain of custody records, or agreement between the custody records, the client must be 
contacted. In this case, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the communication must be kept with the COC in 
the work order file. 

4.3.5 Since the extractable fractions will be transferred to the extractions lab, a Secure Storage 
Custody Log must be completed, and the samples are held on SC in the WO 1 walk-in 
cooler (extractions hold shelf) pending pick-up by extractions personnel. Specifics of the 
Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOP 
manual. 

4.4 Assignment of SDG numbers 

4.4.1 The SDG name is assigned by sample control and is usually based on client name or 
project name followed by sequential numbering. 

4.5 Assignment of lab quality control samples 
-. 

4.5.1 The client may choose to designate which samples are to be analyzed as matrix 
spike/matrix spike duplicate samples. This means that the sample preparations and the 
VOA departments cannot self-assign QC samples until all samples from the SDG are 
received, It is the responsibility of the sample login person to notify the operations staff 
when a specified QC sample is received. 

4.5.2 Note in the SAM SDG records which sample is QC-assigned. 

Lauds Testing Laboratories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 13 of 52 
Replaces: 5 

4.5.2.1 This information is pulled into SDG from the FRAC program when the SDG is 
created. 

4.5.2.2 On the FRACTION screen, an X is placed in the QC field. This will print out next 
to the sample and indicate that it is an assigned QC sample. 

4.5.2.3 Write a department comments message for whichever department (EX, MS, and/or 
GC) should be notified. 

4.6 Completion of SDG records. 

4.6.1 For each project (NFESC, HAZWRAP, or Army Corps) SDG records in SAM are 
created. The SDG concept follows the CLP model: that is, up to 20 samples of similar 
matrix and analytical fraction are grouped together for preparation and analysis. Samples 
arc assigned to SDGs at sample login and are also reported by SDG. 

4.6.2 The SDG program is an electronic means of compiling information about the samples 
assigned to an SDG in one place. Example SDG screens are reproduced on the following 
page: 

- 
S"b "iItaba+C 

sut Group : EoMlO Date Due: 03113/93 Created: 
Fraction : h SPUMITO Updated: :w5: 
Project : CUHCEBB7 ,: :': ,' Client: 
SOS Number: Case Number: Max. sanps: 

Client ID Mat TS pll 
Az;;h;ted 

EL fu SI. Jl -. . . . -. 

=Lookup.CepY,Print 6=To33le Flll=More Shft-Fn=Fn Help 

SDG. Screen 1 

-I 
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Sllb Uatabase 
SOE Group : cllmll Date llus: 03/13193 

:::ra:;” 
: E SPUMITO 
: CDM CEllO) Client: 

Case Number: Max. Sanps: 

2;: kp Date 
UTSR Collected 

:Lo.kup,Copy,Pr'inii 6=Toggl& "'~j&M&e .'Shft-FwFn Help 

SDG. Screen 2 

CL la. SL 1 

SUb Uatiibase 
SOG Group : tXlMS0 Date oue: 03113193 Created: m/19n3 

: E SPUMITO Updated: 02119~93 
Client: 

Case Number: Maw. Saaps: 

r,k ;,P Fractions 
r EIIB~ ,. 

CL M SL * 
,:Lookup.Copy.Print 6:Taggle FlLl=Hore Sbft-Fn=Fa Help 

SDG. Screen 3 
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COM 
KEYS 

BOE05C 
BOG051 
BOSO6C 

:::;:z 

KZh 
ClHONS 

:::s:: 
CBSFXS 

:%:: 

::E 
coHlOS 
CUMlOU 

Ft::: 

sub “atarase 
SOG filylup : CoMlll Bate Due: 03fl3/93 Created: 
pf+;" : E SPUMITO Updated: xz 

: COM (EBB). Client: 
SAS Number: Case Number: Maw. sanps: 

CL HL SL J 
:Laokup,Copy.Print 6=Toggle FlO-More Shft-Fn=Fn Help 

SDG, Screen 4 

4.6.3 Fill in the header section of the first screen page. For CLP cases, fill in the Fraction 
(V=Volatiles, P=Pesticides, S=Semivolatiles etc..) Indicate the project name, and the 
client’s name. 

4.6.4 When the work order number and sample number are entered, the sample-specific 
information shown in screens 1, 2, and 3 is read in from the SAh4 database. (Hint: after 
the first work order number is entered, it is only necessary to enter sample numbers for 
subsequent samples from the same work order.) 

4.6.5 On screen 3, a table of fractions/tests is created. An ‘X’ is entered to signify that a 
particular test is required on a given sample. 

4.66 Each ‘fraction’ has a separate SDG entry. For instance, VOAs and ABNs are entered on 
separate SDG records, as indicated above (V=Volatiles, S=Semivolatiles, P=Pesticides). 
A single letter suffix (V, S, P etc...) is assigned to each SDG record before it is saved to 
disk. The end result is that you may have multiple SDG records for a given SDG, each 
with the same root name, but a different suffix. This system is used to allow for the 
possibility that within the same SDG, varying numbers of tests will be assigned to 
samples within that SDG. 

4.6.7 The last screen page is used for any comments which the sample login person or project 
manager would like to record for the operations staff 

Lauds Testing Laboratories, Inc. 



SOP No: LTL-4002 

4.7 Sample storage 

Revision: 6 
Date: 7114198 
Page: 16 of 52 
Replaces: 5 

4.7.1 The following tests must be started very soon after receipt when performed on water 
samples. 

Test Tvoe/Name 

NO3 - nitrate 
NO2 - nitrite 
ortho phosphate and soluble reactive phosphate 
Cr+6 - hexavalent chromium 
CO2 - carbon dioxide 
DO - dissolved oxygen 
BOD - Biological Oxygen Demand 
Chlor A - Chlorophyll A 
Settleable Solids 
Filtration for dissolved metals 
PH 
Microbiological tests 
Color 
Turbidity 
Sulfite 
MBAS - Methylene Blue Active Substances 
Chlorine 

SAM Code(s) 

N03ICW 
N02-W, N02-DW 
PO40-w, PO4S-w 
CR6-W, CR6-WM 
CO2-N 
DO-W 
BOD-5 
CHLORA 
SETSOL, SETSL2 
FILTER 
PH EPW, PH-SWW 
[various] 
COL-DW 
TUR-TW, TUR-W 
so3-w 
MBAS 
CL2-R 

4.7.2 A rush backlog report is printed throughout the day for short holding-time tests, with the 
exception of microbiology, in order that they be recognized by the analysts. A checklist 
(Appendix 8) for analyses with short holding times is completed prior to release of 
samples to the laboratory. Sample management will verify that the correct RUSH 
test codes are entered, date, time received and collected dates are accurate and to 
ensure matrices and sample 1.D.s are correct at time of log-in. 

4.7.j For microbiological samples and for samples which arrive late in the day and for which 
the holding time will expire if the analysis is not started that day, the containers must be 
taken immediately to the work areas in which the tests will be performed and the primary 
person responsible for these tests notified that samples are here. A list with the name of 
the appropriate analyst is posted in the sample entering area. 
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Location 

VOA refrigerator 
Shelf 
Inorganics cooler 
Walk-in cooler 
Section in the walk-in cooler 
indicated w/CLP sign-in, sign-out 
sheets 

Descriotion of contents 

Soil and water volatiles 
Aqueous metals, oils, no cooling required 
Complete small water jobs 
All other soil and water* 
All samples that are under internal COC. CLP samples 
are also stored in here. 

4.8.1 *See Section 4.7 for transfer of extractable aliquots to the extractions lab 

4.8.2 Prior to putting bottles into any storage location, the electronic Bottle Summary Log must 
be completed. For Navy projects, unique bottle identifiers must also be entered in the 
bottle log. 

4.8.3 At the Jl prompt, type “BOTTLES.” This log details how many bottles were received, 
what type and size of bottles were received, the storage location of the bottles and the 
bottle numbers, where applicable. An example of this log follows. 

9,kWb9, Bottle SInmary Log 
KEYS Work order .:9606b97 Disposed: 

9606440 
6441 Bottle Type Bott Nuns Size location 

96 I& II 

-Print 6=BottType 'FlD=f&re S,,ft-fn:F&lp '-' ' 
CL Ml SL 
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4.9 Determination of tests 

4.9.1 If Laucks provided sample bottles for the client, the bottle order, the client COC, tile 
notes, letters, client instructions, or the client file are consulted as necessary to determine 
what tests are to be performed. The type of bottles received for water samples will help 
greatly in determining which tests to perform. If you can’t determine the tests, give the 
paperwork to the Project Manager, who will contact the client. 

4.9.2 A lab work request is initiated nt this time. Based on a review of the above information, 
test codes are assigned to the appropriate fractions. These test codes may represent 
single-data point analyses (“regular” tests) or multiple-data point analyses (“special” 
tests), such as GCIMS volatiles. However, no work request packet can be prepared until 
after “transmittal,” which is initiated by the Project Manager or designee. 

4.9.3 Some soil samples will need to be shared between two or more departments. In order of 
priority, the following areas will receive samples in this order: 

4.9.4 If volatiles are requested, then the VOA departments will get the samples first (GC or 
GUMS) 

4.9.5 The sample/samples will then be sent to the extractions lab 

4.9.6 The extractions lab will return the sample/samples to the inorganics lab or other areas 

4.9.7 At the time of sample log-in the Sample Custodian will make appropriate comments for 
the department to return the samples to other departments for fmther testing. Before any 
samples are sent to other departments for testing, it is imperative that any requiring the 
analysis of volatile organics gets the sample first. Such samples should be given to the 
Volatiles Department before any other department. 

4.10 Electronic Transmittal of Sample and Test Request Records 

4.10.1 Specifics of the transmittal process are detailed in a separate SOP. A brief summaf~ 

-. follows. For actual transmittal, that SOP should be referenced as it will detail greater 
specifics and will contain changes that may occur in the transmittal process. The 
following is only intended as a brief overview and may not reflect the most current 
practices. 

4.10.2 All documentation (including, but not limited to, air bills, chain-of-custody documents, 
bottle order forms, notes, contracts, messages, letters, etc.) that supports the information 
entered into the work order and the sample fractions is clipped together by the Sample 
Custodian when sample log-in is complete. The work order number is written on, at a 
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minimum, the chain-of-custody document and may also be written on any other relevant 
documents. 

4.10.3 The supporting documentation is given to the project manager, her designee, or to the 
head of the Project Management Group for “transmittal.” Transmittal is the electronic 
approval of the work order and sample fractions as written and must be performed within 
1 working day of sample log-in. Transmittal is the activity which electronically puts the 
samples and test requests into the laboratory’s analytical schedule. 

4.10.4 In performing the transmittal, it is the responsibility of the Project Manager, or designee, 
to double-check the work order and test fractions for the following: 

l accuracy of project information (number, name, point of contact, etc.) 
l accuracy of test requests 
l and accuracy of the test codes employed to represent those test requests. 

4.10.5 The Project Manager makes corrections to these items as necessary, usually in 
consultation with the Sample Custodian. When transmittal is complete, the hard-copy 
record generated in the transmittal process is stapled to the supporting documentation 
previously assembled by the Sample Custodian and the complete record is tiled 
alphabetically (by client name) in the filing drawer designated. If a CLP-style package is 
being generated, packets are prepared for the CLP Document Control Custodian. 

4.10.6 Specific test requests are made known to analysts through hard-copy work “backlogs”. 
For a description of this process, see the SOP on Data Handling. 

4.11 Generation of internal Chain-of-Custody (COC) 

4.11.1 Samples which must be removed from the main building at 940 and taken to the 
extractions lab at 92 1 for preparation are tracked with an internal COC. This form is 
initiated by the person logging in the samples. The lab number, the client name, the 
number of samples, the sample matrixes and the enterer’s initials and the date and time 

-. the form is started are recorded. See Appendix 4 for an example of an internal COC. 

4.11.2 The samples are placed on shelf 8C in the walk-in with the COC. The person removing 
the samples from 940 signs and dates the form. The samples are logged into a log book 
at 921 before being placed in the cooler. 

4.11.3 The COC is returned to 940 with the extracts when extractions are completed. 
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4.12.1 All sample breakage, whether in shipping or while handling in the lab, must be reported 
immediately to the Project Manager. 

4.12.2 If the sample was water, clean thoroughly with disposable towels. Be very careful with 
broken glass so as to avoid cuts. 

4.12.3 If the sample was soil, as much of the sample as possible is transferred to a new, clean jar 
using a spatula. Be certain not to pick up any sample which has contacted the floor. Save 
the original label, if possible. Note on the log-in records that the sample was broken and 
transferred to a new container. 

4.12.4 All dirty, disposable clean up materials, soil, broken glass, etc. are placed in a plastic 
garbage bag before being placed in the dumpster. Any non-disposable clean up materials 
are washed after use. 

4.13 Special circumstances 

4.13.1 Samples from some clients are logged into a monthly work order. Some jobs extending 
over more than one sampling event may be entered under one work order number. In that 
event, pay special attention to date of receipt (see ALERT, above). 

4.13.2 Other special circumstances may arise. If there are any questions, check with the Project 
Manager first. 
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Testing Laboratories, Inc. 
NON-CLP SAMPLE RECEIPT LOG 

Initial cmee samples are checked in 

DATE RECEIVED: SAMPLE LOG-IN DATE: 
TIME RECEIVED: WORKORDER #: 
CLIENT NAME: CLIENT PROJECT: 
SDG # AIRBlLi ATTACHED?:(#) 
cot # RECEIVED BY: 

Non-Conformnncc: (Check aoolicable item(s)) Client IDS affected: 

“(I) Not enough rample sent for proper analysis. #s affected: 
U(2) Sample Bottle received broke” and/or cap not intact. 
U(3) Custody seal: Absent- PreX”tn”taCt- Present/Broken 
O(4) Any temperature out of compliance: 
U(5) Sample received outside of holding time. 
U(6) Sample “at properly preserved. pH = _ Wrong preservative used. 
U(7) Illegible sample numbers or label missing from bottles. 
U(8) ldentiiicatio” on bottle sane as identification on paperwork: yes:-““: 
U(9) Incomplete instructions received with sample(s). i.e.. 
u no Request for Analysis. no Chain-of-Custody. 
U( IO) Samples received in improper container. 
U(l I) Samples held in tield before receipt by Lab. Days (specify) 
O( 12) Air Bubble(s) in of samples for volatiles analysis. 
O( 13) Other 

CORRECTIVEACTION: (Check applicable item(s) 
Correction action taken by: 

InititalsDate 
U(I) Client informed verbally (Client Services) 
O(2) Client informed by memo/lener/fa.x (Client Services). -- 
O(3) Sample pmccsxd “as received” (Sample Entry). -- 
O(4) Re-sampling requested of client (Client Services). -- 
O(5) Samples placed “on hold” until further notice (Sample Entry/Client Services). -- 
O(6) NOTE IN NARRATIVE. See temperature/pH login sheet. (Sample Entry). - - 
U(7) Other (Specify) -- _. 

* When complete (within 24 hours of nonconformance) forward to QA. Original t” be forwarded to initiator to be included in 
tnmsmiltal file. 
Comments: 
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contractor Cooler 
QA Lab Cooler # 
Number of Coolers 

WORKORDER #: 

Project: 
Date samples were received at the laboratory: / I 
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: I / 
By: (print) (sign) 

Did cooler come with a shipping slip (airbill, etc.),>>>>>>>>>>>>>>>>>>>> YES NO I. 

2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

If YES, record carrier name and airbill number: 
Were custody seals on outside of cooler?>>>>>>>>>>>>>>>>>>>>>>>>>>> YES NO 
How many and where: 
Seal date: I I Seal name: --- 
Were custody seals unbroken and intact at the date and time of arrival?>>>>>> YES NO 
Did you sc&n samples for radioactivity using the Geiger Counter?>>>>>>>> YES NO 
Were custody papers sealed in a plastic bag and taped inside to the lid?>>>>>> YES NO 
Were custody papers filled out properly (ink, signed, etc.)?>>>>>>>>>>>>>> YES NO 
Did you sign custody papers in the appropriate place?>>>>>>>>>>>>>>>>>>YES NO 
Was project identifiable from custody papers? If YES, enter project name at top of this form. 
If required, was enough cooling material present?>>>>Type of ice: YES NO 

IO. Have designated person initial here to acknowledge receipt of cooler: -date / i 
B. LOG-IN PHASE : Date samples were logged-in: I / 
By (print), (sign) 
I 1. Describe type of packing in cooler: 
12. Were all bottles sealed in separate plastic bags?>>>>>>>>>>>>>>>>>>>>> YES NO 
13. Did all bottles arrive unbroken and were labels in good condition?>>>>>>>> YES NO 

COOLER RECEIPT FORM 

Page I Of 3 
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LAUCKS TESTING LABORATORIES, INC. 
COOLER RECEIPT FORM (continued) 

14. Were all bottle labels complete (ID, date, time SignaN& preservative. etc.)? YES 
15. Did all bottle labels agree with custody papen~>>>>>>>>>>>>>>>>>>>>>YES 
16. Were correct containers used for the tests indicated?>>z>>>>>>>>>>>>>>>YES 
17. Were correct preservatives added to samples?>>>>>>>>>>>>>>>>>>>>>>>YES 
18. Was a sufficient amount of sample sent for tests indicated?>>>>>>>>>>>>> YES 
19. Were bubbles absent in VOA samples: IfNO, list by QA #:>>>>>>>>>>>> YES 
20. Was project manager called / faxed & status discussed? >>>>>>>z->>>>>>> YES 

If YES, give details below 

NO 
NO 

NO 
NO 
NO 
NO 
NO 

2 I who was called I faxed? 
By whom? 

DISCREPANCIES: 
(date) 

Page 2 of 3 
_. 
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Lacks Testing Laboratories, Inc., Supplemental Sample Receipt Log 

Work Order Number: 
Assigned SDG Number: 

Allowable temperature and pH ranges (neutral pH defmed as a value between 5 and 9) 

Allowable temperature range is 4f 2 degrees Celsius 

Acid Preserved pH pH must be less than 2 
Base Preserved pH pH must be greater than I2 

Page 3 of 3 
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APPENDIX 4 

Secure Storage Custody Log 

Organic Extractions Custody Log 

, 
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APPENDIX 5 

Lauds Testing Lab pH Log Form 
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Laucks Testing Lab Sample Split Sheet 
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APPENDIX 7 

Required Containers/Volumes/Preservation/Holding Times 

Lauds Testing Laboratories. Inc. 



REQUIRED CONTAINERS/VOLUMES, PRESERVATION TECHNIQUES AND 
:MAXIMUM HOLDING TIMES FOR ENVIRONMENTAL ANALYSIS 

A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1994) 

PARAMETER 

Purgeable Halocarbons 

Purgeable Aromatic 
Hydrocarbons 

Acmkin and Acrylonitrik 

Phenols 

MINIMUM VOLUME 
REQUIRED 

2 - 40 ml wntainers 

2 _ 40 ml containers 

2 - 40 ml containers 

1 titer 

CONTAINER 

Glass. Teflon-tined 
Septum, 40 ml capacity 

Glass, Teflon-lined 
Septum, 40 ml capacity 

Glass, Teflon-lined 
Septum, 40 ml capactty 

Glass, Teflon-lined 
Septum. 1 liter or 1 gallon 
capacity 

PRESERVATION 

Cool. 4O C. no headspaca 

Cool, 4” C. adjust pH to 2 
2 HCI. no headspace 

Cool. 4” C. if there is 
presence of residual 
chlorine then preserve with 
0.5 g ascorbic acid, no 
headapace 

As above. and pH 
adjusted to pH i-5. 
Cool, 4” C. if them is 
presence of residual 
chlorine then preserve with 
;O,z Na,S,O, pH ~2 

1 4 
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A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1964) (continued) 

PARAMETER i MINIMUMVOLUME I CONTAINER 

PBStk&S 
(Organochlorine 
Pestiieo. and PCS’s 

Polynuclear Ammatic 
Hydrocarbons (PAHs) 

Base/Neutral and Acid 
Extradables 

REQUIRED 
1 liter Glass, Teflon-lined 

Septum. 1 liter or 1 gallon 
capacity 

1 liter Glass. Teflon-lined 
Septum. 1 liter or 1 gallon 
capacny 

1 liter Glass, Teflon-lined 
Septum. 1 leer or 1 gallon 

WASTE EVALUATION - ORGANICS ANALYSIS (SW-646.3rd Edition) 

days after extraction for 

PARAMETER 

Halogen&d Volatile 
Organics 

Nonhalogenated Volatile 
Drganics 

MINIMUM VOLUME 
REQUIRED 

2 _ 40 ml containers for 
liquids 

20 grams for solids 

2 .40 ml containers for 
liquids 

20 grams for solids 

CONTAINER PRESERVATION 

Glass, Teflon-lined 
Septum, 40 ml capacity 

Cool. 4” C, no headspace 

Glass. Teflon-lined 
septum. 40 mt capacity 

Cool, 4” C. packed to 
avoid headspace 
Cool, 4” C. adjust pH 5 2 
with WI. no headspace 

Above or Glass, 2-4 oz. 
Cdpdly 

Cool, 4” C. packed to 
avoid headspace 

MAXIMUM HOLDING 
TIME 

14 days 

14 days 

14 days, with preservation 

7 days, if not preserved 

14 days 

METHOD FOR 
ANALYSIS 

Method SO10 GCMall - 
Direct injection or 
Headspace. Method 5020 
Purge-and-Trap, ,&hod 
5030 
or Method SZSO/Method 
8240. GClMS Pqe-and- 
Trap Method’5030 
Method 8015 GCfFlD 
Direc( lnjectttn M 
Headspace. Method 5020 
Purge-and-Trap. Method 
5030 
or Method .3260/Method 
8240. GClMS Purge-and- 
Trap Method 5030 

Lauds Testing Laboratories, Inc. 
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WASTE EVALUATION - ORGANICS ANALYSIS (SW-646,3rd Edition) (continued) 

PARAMETER 

rromatic Volatile Organks 

\cmlein. Acryfonilrile 
\cetonilrfle 

Organochlorine Pesticides 
and PCSs 

MINIMUM VOLUME 
RECtUlttED 

20 granis for soras 

2 - 40 ml containers for 
liquids 

20 grams for solids 

Approximately 1 liter for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

Approximalely 1 Net for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

CONTAINER PRESERVATION 

;lass. Teflon-lined 
septum, 40 ml capacity 

hl. 4” C. if there is 
resena, of residual 
hlorine then preserve with 
I.5 g ascorbic acid and 
adjust pti to 52 with HCI. 
10 headspace 

ibove or Glass, 2-4 OZ. 
SpaCitY 
;lass, Teflon-lined 
septum, 40 ml capacity 

4bove or Glass, 2-4 OZ. 
:apacity 

Glass, Teflon-lined cap 

Glass, Teflon-lined cap 

3001. 4’ c 

Cool. 4’ C. adjust pH 4-5 
Nith HCI. no headspace 

Cool 4” C. no headspace 

Cool. 4’ C. 35 mg N&O, 
per ppm free chlorine per 
liter, adjust pH c2 with 
HS’, 

Cool 4” c 

Cool. 4” C, adjust pH to 6. 
6 w#h H,SO, or NaOH 

COOI. 4” c 

MAXIMUM HOLDING 
TIME 

14 days with preservation 

14 days 

14 days, wilh preservation 

14 days 

Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted within 14 days 
and completely analvzed 
within 4dday; 
Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 

METHOD FOR 
ANALYSIS 

Method 8020. GC/PID 
Direct Injection or 
Headspace, Method 5020 
. Purge-and-Trap, Method 
5030 
Method 826Of.3240, 
GC/MS Purge-and-Trap 
Method 

Method 8030. GWFID 
Direct Injection or 
Headspace Method 5020 
- Purge-and-Trap Method 
5030. Groundwater using 
Method 5030 only. Method 
8260/8240, GClMS Purge- 
and-Trap Method 
Method 8040 GClFlD or 
GClECD 

Method 8270 GCIMS 

Method 8080 GCIECO 

3 .- 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 39 of 52 
Replaces: 5 

6. WASTE EVALUATION - ORGANICS ANALYSIS (SW-S46,3rd Edition) (continued) 

PARAMETER 

Potynuckar Aromatic 
Hydrocarbons (PA&) 

Chlorinated Hydrocarbons 

Drgano-phosphorus 
Pesticides 

Chlorinated Herbicides 
(i.e., 2.4-D and 2.4.5.TP) 

MtNlHtJM VOLUME 
REQUIRED 

Approximately 1 liter for 

CONTAtNER 

I Glass, Teflon-lined cap 
Squid sample 

Appmximakly 50 grams 
for sludge 0, solid sample 

Approximately 1 liter for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

Approximately 1 fdcr for 
liquid sample 

Approximately 50 grams 
for rtudge 0, sosd sampk 
Approximately 1 liter for 
ltquid sample 

Approximately 50 grams 
for sludge or solid sample 

Glass. Teflon-lined cap 

Glass, TeRon-lined cap 

Glass, Teflon-lined cap 

PRESERVATION 
TIME 

Extracted within 7 davs 
and completely analyzed 
within 40 days 

Extracted wtthin 14 days 
and comptete!Y analyzed and comptete!Y analyzed 
within 40 days within 40 days 
Extra&d within 7 days Extra&d within 7 days 
and completely analyzed and completely analyzed 
within 40 days within 40 days 

Extracted within 14 days 
and compktaly analyzed 
within 40 days 
Extracted within 7 days 
and completely analyzed 
within 40 days 

14 days 
Extracted within 7 davs 
and completely analy&d 
within 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 

METHOD FOR 
ANALYStS 

Method 8310 HPLC 

Method 8270 GCIMS 

Method 8270 GC/MS 

Method 8140 GClNPD or 
GCiNPD/ECD 

Method 8150 Extraction 
and Esterification/GC-ECC 

Lauds Testing Laboratories. Inc. 
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B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-846,3rd Edition) (continued) 

PARAMETER 

lolatile Organics (VOAs) 

Semi-Volatile Orgsnics 

MINIMUM VOLUME 
REQUIRED 

2- 40 ml containers for 
liquid sample 

20 grams for solids 

Approximately 1 liler for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

C. WASTE EVALUATION -GENERAL 

PARAMETER 

roxicity Characteitlic 
raching Procedure 

Nater Reactivity 

MtNIMUM VOLUME 
REQUIRED 

Approximately 1 leer for 
liquidsample 

Approximately 200 grams 
for solid sample 

Approximately 100 ml for 
liquid sample 

Approximately 50 grams 
for solid sample 

CONTAINER 

Glass. Teflon-lined 
Septum 40 ml capacity 

As above or glass. 24 OZ. 

Glass. T&m-lined cap 

CONTAINER 

Glass. Teflon-lined cap 

PRESERVATION MAXtMUM HOLDING 
TM!= 

Cool. 4’ C. acid preserved 
wilh HCI to pH < 2. no 
headspace 

Cool, 4” C. no headspace 
or if solid packed to 

. . . ..- 
14 days 

14 days 

Extracted within 7 days 
and completely analyzed 
within 40 days 

Extraded within 14 days 
and completely analyzed 

PRESERVATION 
TlME 

VOA. Metals, 
Semivolatiles. 
Pesticides/Herbicides 14 
days until extraction. 
Follow analytical protocol 
for aqueous holding time 
or holdinq time from 

Not spechied 

/ ,4 ~ Et”“-preparation. 

METHOD FOR 
ANALYSIS 

Method 6260 Purge-and- 
Trap GCIMS 

Method 6270 GClMS 

METHOD FOR 
ANALYSIS 

According to requested 
analysis 
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C. WASTE EVALUATION - GENERAL (continued) 

PARAMETER MINIMUM VOLUME 
q PQUIRED 

lgnilability 
..-. - ~~ ~~~ 

Approximately 200 ml or 
50 gtams 

Corrosivity 

California Assessment 
Manual CAMlSTLC 

100-5OOml 

Approximately 200 ml for 
liquid sample 

Approximalely 10 grams 
for solid sample 

Plastic o( Glass No preservation for solid 
sample. Add HNO, lo pH 
~2 for liquid sample 

26 days for Mercury 
6 months for others 

See Methods for Metals 
Analysis 

D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1963, or APHA Standard Methods, 15 
Edition. and EPA SW-646,3rd Edltion) 

PARAMETER 

Mercury. Tot&Dissolved 

Mercury Total 

Mefals. Total 
Metals, Dissolwd 

Approximately 5 grams for Filter on site. HNO, to pH 
solid sample <2 for dissolved 
300 ml for liquid samples Plastic or Glass HNO, to pH ~2 for total 

Filter on site, HNOl lo pH 
~2 for dissolved 

Approximately 10 grams 
for solid samples 

IT 
’ For individual metals 

the individual analytes. 
the aggregate minimum volume is determined by the number of dir 

or EPA 7470A 

EPA 7471A for sediment 
Cold Vapor Method 
Flame AA- See Individual 
Metal Methods 
Emission AA-- See 

6 months 

indikal Metal Methods 
or ICP- 200.7 or 6010 

rete analytical methods not the sum of all 

Laucks Testing Laboratories, Inc. 
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D. -. METALS ANALYSIS (EPA Methods for Chemical Analvsls of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA Sk846,3rd Edition) (continued) _ 

PARAMETER 

iexaveknl Chromium 
CP 

MINIMUM VOLUME 
REQUIRED 

200 ml for liquid sample 

Approximately 50 grams 
for solid samples 

Wminum (Al)” 100 ml for liquid sample 

\nlimony (Sb)* 

Approximately 5 9rems for 
solid samples 
100 ml for liquid sample 

henic (As)” 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 

3arium (Bar 100 ml for liquid sample 

Beryllium (Be)” 

Approximately 5 grams for 
solid samples 
100 ml for liquid sampk 

Boron (8) 

Approximately 5 grams for 
sottt samples 
100 ml for liqua sample 

Each metal can also 

Approximately 5 grams for 
sotid samples 

,e analyzed by EPA 2 

CONTAINER 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic only 

1.7, EPA 6010A, or El 

PRESERVATION 

Cool, 4 c 

HNO, to pH ~2 

Cool. 4” c 

HNO, to pli c2 

COOI. 4” c 

HNO, to pH ~2 

Cool. 4” c 
HNO, to pH ~2 

COOI, 4” c 

HNO, lo pH ~2 

Cool. 4* c 

COOI, 40 c 

6020. 

MAXIMUM HOLDING 
TIME 

24 hours 

Extracled within 7 days. 
analyzed within 24 hrs. of 
extraction. 
6 months 

6 months 

6 months 

6 months 

6 months 

METHOD FOR 
ANALYSIS 

EPA 216.4 or EPA 7196A 
EPA 216.5 or EPA 7197 
Extraction/AA Method 

EPA 7196 Calorimetric 
Method 

EPA 202.1, Flame 
EPA 202.2 or EPA 7020, 
Furnace 

EPA 204.1 or EPA 7040. 
Flame 
EPA 204.2 or EPA 7041, 
FiJIWe 
EPA 206.3 or EPA 7061. 
Hydride AA 

EPA 206.2 
or EPA 7060, Furnace AA 

EPA 206.1 or EPA 7090, 
Flame AA 
EPA 206.2, Furnace AA 

EPA 210.1 or EPA 7090. 
Flame AA 
EPA 210.2A 0, EPA 7091 
Furnace AA 
Curcumin Calorimetric 
EPA 212.3 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA SW-846,3rd Edltion) (continued) 

PARAMETER 

Cadmium (Cd)” 

MINIMUM VOLUME 
REQUIRED 

100 ml for liquid sample 

Calcium (Ca)” 

Approximalely 5 grams for 
solid samples 
104 ml for liquid sample 

Chromium (0)” 

Approximalely 5 9rams for 
solid samples 
100 ml for liquid sample 

Appmximakly 5 grams for 
solid samples 

Coball (Co)” 100 ml for liquid sample 

Copper (Cl!)” 

Appmximalely 5 grams for 
solid samples 
100 ml for liquid sample 

Gold (Au)* 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Iron (Fe)” 

Approximately 5 grams for 
solii sampks 
100 ml for liquid sample 

Appmximakly 5 grams for 
solid samples 

’ Each metal can alsa i-i ve analyzed by EPA 2 

- 
CONTAlNER 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

.7, EPA 6010A. or EP ‘A 

=i= PRESERVATION PRESERVATION 

HNO, lo pH ~2 HNO, lo pH ~2 

COOI. 4” c COOI. 4” c 

HNO, lo pH ~2 HNO, lo pH ~2 

COOI. 4’ c COOI. 4’ c 

HNO, lo pH ~2 HNO, lo pH ~2 

Cool. 40 c Cool. 40 c 

HNO, to pH c2 

COOI. 4” c 

HNO, to pH ~2 

COOI. 4” c 

HNO, to pH ~2 

COOI, 40 c 

HNO, to pH ~2 

COOI. 4” c 

6020. 

MAXIMUM HOLDING 
TIME 

6 months 

6 months 

6 months 

6 months 

6 monlhs 

6 months 

6 months 

METHOD FOR 
ANALYSIS 

EPA213.1 orEPA7130. 
Flame AA 
EPA213.2forEPA7131. 
Furnace AA 
EPA 215.1 or EPA 7140. 
Flame AA 

EPA 216.1 or EPA 7190, 
Flame AA 
EPA 216.2 or EPA 7191, 
Furnace AA 
EPA216.3orEPA7196. 
Chelation Extraction 
EPA 219.1 or EPA 7200, 
Flame AA 
EPA 219.2 or EPA 7201. 
Fumaca AA 
EPA 220.1 of EPA 7210. 
Flame AA 
EPA 220.2, Furnace AA 

EPA 231.1. Flame AA 
EPA 231.2, Furnace AA 

EPA 236.1 or EPA 7360, 
Flame AA 
EPA 236.2, Furnace AA 

Laucks Testing Laboratories, Inc. 
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D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1993, or APHA Standard Methods, 15 
Edition. and EPA SW-646,3rd Edition) (continued) 

PARAMETER 

Lead (Pb)” 

MINIMUM VOLUME 
RE9UlREO 

) 100 ml for liquid sample 

Magnesium (Mg)” 

Manganese (Mrl)” 

Molybdenum (MoY 

Nickel (NW 

Potassium (KY 

Selenium (Se)” 

Approximately 5 grams for 
sold samples 
104 ml for liqu!d sample 

Approximately 5 grams for 
SOlid sampler 
100 ml for liquid sample 

Approximately 5 grams for 
solll samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 
10~2 ml for liquid sample 

Approximdlely 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 

’ Each metal can also be analyzed by EPA 2 oc 

EPA 249.2, Furnace AA 

1.7, EPA 6010A, or EPA 6020. 

‘. 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1963, or APHA Standard Methods, 15 
Edition. and EPA SW-646,3rd Edition) (continued) 

Approximately 5 grams for EPA 279.2 of EPA 7841. 

EPA 289.2. Furnaca AA 

Lauds Testing Laboratories, Inc. 
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E. GENERAL: MINERAL ANALYSISNOLATILES - DRINKING WATER or TITLE 22 CALlDOHS 

:opper- 
HSAS 

1OOml 
500 ml 

Plastic or Glass HNO, to pH <2 
Plastic or Glass COOI. 4” c 

:ron** 
Uagneeium” 
wanganare” 
Scdium’* 
sulfate 
Electrical Conductivity 

rotal Dissolved Solids 

Total Hardness 

100 ml 
1OOml 
100ml 
100ml 
SO-10Oml 
50-1OOflll 

100ml 

SO- 1Wml 

Plaslic or Glass 
Plaslic or Glass 
Plastic or Glass 
Plastic or Glass 
Plastic or Glass 
Plastic or Glass 

Plastic or Glass 

Plartic or Glass 

Zinc’* 
Volatile Organics NOAs) 

lOOmI 
2 _ 40 ml containers 

Plaslic or Glass 
Glass, Cap t&n-lined. 40 
ml. 

’ Each metal can also be analyzed by EPA 200.7 or EPA 6010A. 

PRESERVATION 

Coot. 4’ C. additional 
preservation depends on 
lhe analyte list 
NOme 

COOI. 4” c 

HNO, lo pH <2 
COOI, 4” c 

HNOl to pH c2 
HNO, 
HNO, to pH <2 
HNO, to pH c2 
Cool, 4” c 
COOI. 4” c 

COOI. 4’ c 

HN& to pH ~2 

HNO, to pH *2 
No headsoace. HCI to 
pHc2, it &,“~I chlorine 
then preserve with Na,SO, 
or Ascorbic Acid 
Wash. State-No 
headspace and HCI to PH 
<2 only 

Immediate 

14 days 

I 
EPA Method 150.1 
pH Meter 

1 EPA Method 310.1 

I Calorimetric 

1 EPA Melhod 1601 

!36.1 
lame AA EPA 242.1 

EPA 243.1 
lame AA EPA 273.1 
-. ^__ . - .~1 dimetric 

I.1 

6 months 

6 months 
14 days 

Gravimetric 
EPA Method 130.2 
Ttrimetric 
Standard Melhod 314-A 
Calculation 
Flame AA EPA 269.1 
EPA Melhod 524.2 

Lauds Testing Laboratorie.q-,-kc. 



SOP No: LTL-4002 
Revision: 6 
Date: l/14/98 
Page: 47 of 52 
Replaces: 5 

F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CALlDOHS 

Barium** 100 ml 

Cadmium” lOOmI 

Chromium” 100 ml 

Lead” 109ml 

Plastic or Glass 

Plastic o, Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 
Plastic 0, Glass 
Plastic or Glass 
Plastic or Glass 

HNO, to pH ~2 

HNO, to pH ~2 

HNO, to pH c2 

HNOS to pH ~2 

6 months 

6 months 

6 months 

6 months 

Mercury 
Seknium” 
Siiverw 
Nitrate-Nitrogen 

100 ml 
100 ml 
lOOmI 
50 ml 

I 
HNO, to pH <Z 26 days 
HNO, to pH c2 6 months 
HNO, to pH ~2 6 months 
Cwl. 4’ C add H>SO, to 14 days 

’ Each metal can also be analyzed by EPA ZOO.7 or EPA 200.8. 

METHOD FOR 
ANALYStS 

EPA 206.3. 
Furnace AA 
EPA 206.1, 
Flame AA 
EPA 213.1 , Flame AA 0, 
EPA 216.2. Furnace AA 
EPA 216.1. Flame AA 
EPA 216.2, Furnace AA 

EPA 239.2, 
Fumac-* AA _. .__- 
EPA 245.1 .Cotd Vapor 
EPA 270.2 .Furnace AA 
EPA 272.1 .Fkme AA 
EPA 352.1. Brucine 

EPA 363.3, Cadmium 
Reduction 
EPA 340.2, 
Ion Selective Electrode 

G. GENERAL PHYSICAL ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 

Laucb Testing Laborafories, Inc. 
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Ii. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS 

PARAMETER 

Acidity 
Alkalinity 
Ammonia NIrogen 

BOO 
Boron 
Chloride 

COlffOrm 
Fecal Coliform 

COILV 
Cyanide 

Electrical Conductivity 

Fluorides 

MFIAS 

MINIMUM VOLUME 1 CONTAINER I PRESERVATION 
REQUIRED 

100 ml 
S-104 ml 
IOOml 

I liter 
100 ml 
100 ml 

Plastic or Glass 
Plastic or Glass 
Plastic or Glass 

Plastic or Glass 
Plastic 
Plastic or Glass 

COOI, 4’ c 
cool. 4’ c 
Cool. 49 c 
H,SO, IO pH a 
COOI. 4’ c 
NOW 
NOnO 

20 ml Plastic or Glass Cool. 4’ c 
H,SO, to pH ~2 

100ml 

50 ml 
500ml 

50 - 100 ml 

Steriliied Plastic SotIles 

Plastic or Glass 
Plastic or Glass 

Plastic or Glass 

cool. 4" c 
N&O, preserved for 
presence of free chlorine 
COOI. 4” c 
COOI. 4” c 
NaOH la pH .I2 
COOI, 4” c 

300 ml Plastic or Glass NOW 

500 ml 
I I 

Plastic or Glass COOI, 4” c 

METHOD FOR 

48 hours EPA 405.1 
28 days EPA 212.3 Curcumin 
28 davs EPA Method 325.3. 

48 hours 
1 Chromatwraphy 

EPA 425.1. 
colorimelric 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

Laucks Testing Laboratories, Inc. 
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GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

PAWMETER 

‘%I Hardness 

MINIMUM VOLUME 
REQUIRED 

50-100 ml 

‘ok1 Kjeldahl Niirogen 1 liter-~ 

otal tirganic NIrcgen 
TON-TKN-NY-N 
lokl Pelroleum 
iydrocarbons Scan. by 
SC 

1 liter 

400 ml (0 1 liter 

r0t.4 Petroleum 
iydnxabons 8s Gas, by 
SC 

Approximalely 50 grams 
for a solid sample 
40 ml 

r0k4 Petroleum 
iydrocarbons as Diesel. 
,y GC 

f&al Phosphate 

rotal Residue 

fatal Setlleabk Solids 

Total Suspended Solids 

Total Volatile Soliis 

TOX 

Turbidity 

Approximately 20 grams 
fare solld sample 
1 lime1 

npproximately 50 grams 
for a s&i sample 
50 ml 

100 ml 

1 lit&i 

100ml 

100ml 

500 ml 

lOOmI 

CONTAlNER 

Plastic or Glass 

Plastic or Glass 

Plastic of Glass 

Glass 

Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Gkss 

Plastic or Glass 

Amber Glass, Teflon 
Septum 
Pkslic or Glass 

PRESERVATION 

HNO, to pH ~2 

COOI, 4’ c 
Add H,SO, lo pH C2 
Cool. 4” c 
Add H,SO, la pH c2 
COOI. 4y c 

Cool, 4’ C. Melhanol 
presefvatiin may be a 
requirement of some 
states so state regulations 
musl be consulted 

COOI. 40 c 

COOI. 4” c 

COOI. 40 c 
Add ii,SO, lo pH ~2 
COOI. 4’ c 

COOI. 4’ c 

coot. 4” c 

COOI. 4’ c COOI. 4’ c 
Add HpSO, to pH ~2 Add HpSO, to pH ~2 
COOI, 4” c COOI, 4” c 
Add H,SO, to pH +2 Add H,SO, to pH +2 
COOI. 4” c COOI. 4” c 

MAXMUM HOLDING 
TIME 

6 monlhs 

26 days 

26 days 

14 days, but this may vary 
between stales so 
regulations must be 
wnsulted 
14 days 

14 days 

20 days 

7 days 

46 hours 

7 days 

7 days 

7 days 

46 hours 

METHOD FOR 
ANALYSIS 

EPA 130.2. Titrimelric 
Standard Method 314-A 
Calculation 
EPA 351.4. 
Ion Spcdic Electrode 
EPA 351.4 and EPA 350.3 

WPH-HCID by GCIFID 
0, 
Modified Method EO15, GC 

WTPH-G by purge and 
trap GClFlD 
or 
Modified Melhod 6015. 
GCIFID 

WTPH-D by GC/FID 

&difkd Method 6015, 
GClFlD 
EPA 365.4. 
Calorimetric. 
EPA 160.3, 
Gnvimebic 
EPA 160.5. 
lmhoff Cone 
EPA 160.2, 
Gravimetrk 
EPA 160.4. 
Gravimetric 
EPA 450.1 or EPA 9020, 
TOX Analyzer 
EPA 160.1 
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CHECKLIST FOR ANALYSES WITH SHORT HOLDING TIMES 

To be completed prior to release of release of samples to laboratory 

Correct test codes are entered 

Dates and times received and collected are correct 

Matrices are correct 

Sample 1.D.s are correct 

I certify that all of the above have been checked and were found accurately entered 
in the LIMS. 

(Signature) Pate) 
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1. Introduction and Scope 

1.1 Method Description 

Inductively coupled plasma-mass spectrometry (ICP-MS) is a technique which is applicable 
to ug/L concentrations of a large number of elements in water and wastes after appropriate 
sample preparation steps are taken. When dissolved constituents are required, samples must 
be filtered and acid preserved prior to analysis. No further digestion is required prior to 
analysis for dissolved elements. Acid digestion prior to filtration and analysis is required for 
groundwater, aqueous samples, industrial waste, soil, sludge, sediment, and other solid 
waste for which total (acid-leachable) elements are required. 

See Appendix V for reporting limits. 
See Appendix I for analytical masses and standard concentrations. 

This method is restricted to use by, or under the supervision of analysts experienced in the 
technique described. Each analyst performing this method must have demonstrated their 
ability to perform the described analysis. 

1.2 Sample Collection, Sample Storage, Holding Times 

Water samples should to be collected in plastic or Teflon containers and preserved to a pH < 
2. A one liter sample bottle is sufficient volume for analysis. Soil samples do not require 
preservation but need to be stored at 4” C and may be collected in glass if plastic containers 
are not available. At least 200 grams of sample should be collected. The holding tune for 
metals is 6 months. If mercury is being analyzed by this technique, which is not currently 
approved or done without specific client arrangement, the holding time is 28 days. 

1.3 Definition of Terms 

This section defines terms and acronyms as they are used in this SOP. Other terms, such as 
MS/MSD or method blank, are not defined here since it is assumed that the user of this SOP 
already understands their more general meaning. 

Batch Identifier - A number given to each analysis group which uniquely identifies that batch. 
This number is preceded by an “A”, mmddyy, ICPMS, matrix (W for water, S for 
soil), sequence number (i.e. A022595ICPMSWOl). 

Lauds Testing Laboratories, Inc. 
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CCB - Continuing Calibration Blank - This is the same acronym used in the CLP program. This 
is a blank which is analyzed immediately after the CCV (almost always after 
every 10 samples and at the end of the analytical run) during the analysis 
sequence to determine whether the instrument or system has maintained a stable 
baseline. 

CCV - Continuing calibration verification. - This is the same acronym used in the CLP program. 
This is a standard analyzed at some prescribed hquency (almost always after 
every 10 samples and at the end of the analytical run) during the analysis 
sequence to determine whether the instrument or system has remained in 
calibration. 

CLP - Contract Laboratory Program - The USEPA program that contracts with laboratories to 
provide laboratory services. The term has come to mean a much broader set of 
methods and deliverables. In context of this SOP, CLP means procedures or 
operations which are detailed in the CLP contract and which are extended to a 
broader working detinirion. 

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes. 

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is made 
up in the same matrix as calibration standards, without target analytes. 

ICV - Initial calibration verification - This term is borrowed from the CLP protocol. It is a 
standard which is analyzed at the start of each analytical run that is compared to 
the initial multi-point calibration to determine whether the instrument calibration 
is accurate. 

IDL - Instrument detection limit. IDL’s can be estimated by analyzing seven replicates of a 
standard analyte solution over three nonconsecutive days. The analyte 
concentration should be 3-5 times the estimated IDL. Multiplying the average 
standard deviation by three will yield the IDL for that snalyte. Each measurement 
must be performed as though it were a separate analytical sample. IDL’s must be 
determined quarterly 

MDL - Method detection limit - The lowest concentration of an analyte which will yield a 
positive result that is greater than zero at a known level of confidence. MDLs are 
empirically determined and are performed annually. 

.CS - Laboratory Control Sample. This is a material of approximately the same matrix as the 
samples, containing a known and usually certified amount of target analyte and 
which is prepared and analyzed in the same manner as a typical sample. This 

Lauch Testing Laboratories, Inc. 
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sample is used to demonstrate that the analytical system is in control. It may be 
considered to be a blank spike for most inorganic analyses and is preferred over 
artificially spiking blank materials. 

Serial Dilution - If the analyte concentration is within the linear range of the instrument and is 
sufficiently high (minimally, a factor of 100 above the IDLAJDL), an analysis of 
a fivefold dilution must agree within flO% of the original determination. If not, 
an interference effect must be suspected. One serial dilution must be analyzed for 
each twenty samples or less of each matrix in a batch. A serial dilution is denoted 
intherawdatabyan”L”. 

ICSA - Interference Check Solution A. The ICSA is a solution that contains the interfering 
analytes. This solution is analyzed to indicate if a high level of interfering 
compounds will have an affect on the analytes of interest. 

ICSAB - Interference Check Solution AB. The ICSAB is a solution that contains the interfering 
analytes and the analytes of interest. This solution is analyzed to indicate if a high 
level of interfering compounds will have an affect on the recovery of the analytes 
of interest. 

Internal Standards - Internal standards are added to all blanks, standards, and samples. They 
monitor the affect of a sample’s matrix on the quantification of the analytes of 
interest. The internal standards used are Sc45, In1 15, and Bi209. 

Post-Digestion Spike - An analyte spike added to a portion of a prepared sample should be 
recovered to within 75% to 125% of the known value or within the laboratory 
derived acceptance criteria. 

Standard-Addition - The standard addition technique involves adding known amounts of 
standard to an aliquor of the sample. This technique compensates for a sample 
constituent that enhances or depresses the analyte signal thus producing a 
different slope than that of the calibration standards. 

QC Period - Quality control period - An analysis sequence initiated by the analysis of one or 
more standards, followed by samples, and terminated with a standard and blank 
analysis. A QC period can be open-ended chronologically, but calibration 
verification must be documented using the procedures in this SOP 

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of 
the standard deviation of a set of values to the mean of the set of values. A 
measure of the similarity of the values one to another. 

Lauds Testing Laboratories, Inc. 
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2. Eauioment List and Standards 

2.1 Instrumentation: 

Perkin-Elmer ELAN 5000 

2.2 Standards 

SW 846 requires the use of one standard and a blank. Standards are made in a 1% HNO-,. 
See Appendix I for standard concentrations. 

2.3 Internal Standards 

Sc45. In1 15 and Bi209 are used as internal standards. 

3. Safetv Drecautions and Waste Disoosal 

3.1 Safety Precautions 

All standards, samples and sample solutions should be handled as if they are hazardous 
substances. 

Refer to the instrument manufacturer’s manual for routine instrument precautions. 

Routine precautions include an awareness of the moving parts on the instrument you are 
using. These parts are often charged with power horn an electrical component or with high 
pressure gas and have the potential to do harm if not used properly. 

Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument f?om 
the electrical power supply before working on any electrical components, etc. 

Radio Frequency - The ELAN 5000 uses a high energy RF. Although the generator is well 
shielded, care should be taken when operating the instrument. Pace makers can be adversely 
affected by exposure to high energy RF. 

. 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-7202 
Revision: 4.0 
Date: 7/22/99 
Page: 8 of28 
Replaces: Rev. 3.0 

Plasma Radiation - Do not view the torch without the proper eye wear. Severe eye damage 
can occur if the plasma is viewed directly. 

3.2 Waste Disposal 

Waste segregation and disposal from the point of collection is further covered in the Laucks 
SOP on waste segregation and disposal. 

4. Oualitv Control 

4.1 Method Detection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is fully described in the Laucks SOP on performing MDL studies. Briefly, it 
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5 
times the estimated method detection limit. A Student’s T-test is then applied to these 
measured values to calculate the MDL. 

4.2 Linear range study 

Linear ranges for each analyte are determined by analyzing a high concentration “sample”. 
The analytically determined concentration must be within 5% of the true value. The true 
value is the upper limit of the ICP/MS linear range. Linear ranges must be verified 
quarterly. 

4.3 Internal Standards 

A 50 uL aliquot of a 20 ppm of Sc45, 10 ppm of In1 15 and 10 ppm of Bi209 is added to a 
10 mL of all standards and samples prior to analysis. 

Criteria 

The intensities of all internal standards for instrument check standards must be between 80 
and 120 percent of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

If the criteria are not met. terminate the analysis, correct the problem, recalibrate, verify the 
new calibration, and re-analyze the affected samples. 

Lauds Testing Laboratories, Inc. 
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Criteria 

The intensities of all internal standards in the samples must be between 30 and 120 percent 
of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

When the intensity of any internal standard in the sample fails to fall between the required 
levels, the sample must. be diluted fivefold (1+4) and re-analyzed with the addition of 
appropriate amounts of internal standards. This procedure must be repeated until all internal 
standards fall within the prescribed windows. 

4.4 Initial Calibration 

Analyze standard solutions using a minimum of a calibration blank and one standard. The 
calibration curve must be verified by running an Initial Calibration Standard (ICV) and 
obtaining agreement within 10% of the expected concentration. 

Criteria and Corrective Action: 

Since a linear regression is not possible when using a two point calibration on the ELAN 
5000, the standard curve is validated by evaluating the ICV and the subsequent CCVs. If the 
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis 
must be discontinued, the cause determined and the instrument recalibrated. All samples 
following the last acceptable ICV, CCV must be reanalyzed.. 

4.5 Initial Calibration Verification 

Immediately after the calibration curve, analyze a standard fkom a source other than that 
from which the calibration material was obtained. 

The calculated concentration of the ICV should be within 90%-l 10% of the true value. 

Corrective action 

If the ICV criteria are not met. the analysis is terminated. Perform system maintenance and 
re-calibrate the instrument. 

LauckF Testing Laboratories, Inc. 
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After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The levels of 
target analytes in the ICB should not exceed the contract required detection limit 

Corrective action 

If the initial ICB contains target analyte levels above the contract required detection limit, 
the system is out of control. The source of contamination must be identifiedland corrected 
before proceeding with the analysis. 

4.7 Continuing Calibration Verification (CCV) and Blank (CCB) 

A continuing calibration verification standard is analyzed after every 10 samples. 
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and 
blank must be the last samples analyzed in the run. 

Criteria 

The CCV must fall within z 10% of the true value. 

The levels of target analytes in the CCB should not exceed the contract required detection 
limit. 

Corrective action 

If CCV limits are exceeded, check calculations or perform instrument maintenance. 
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a 
successful calibration and a CCV which is in control or by preceding and following CCVs 
which are within limits. 

If the initial CCB contains target analyte levels above the contract required detection limit, 
the system is out of control. The source of contamination must be identified and corrected 
and the affected samples re-analyzed. As with the CCVs, no sample results may be reported 
that are not bracketed by a successful initial and continuing calibration blank which are in 
control or by preceding and following CCBs which are within limits. 

4.8 Interference Check Solutions A (ICSA) and AB (ICSAB) 

Due to the high sensitivity of the ICP-MS technique and instrument developments that have 
occurred since the method was written, the high dissolved solids content of the specified ICS 

Lauck~ Testing Laboratories, Inc. 
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solutions are not recommended by the manufacturer for modem instruments. The ICSA and 
ICSAB solutions are prepared at different concentration levels from method 6020 to avoid 
clogging of the sampler cone orifice and damage to the instrument. Therefore, Al, Ca, Fe, 
Mg, Na, P, K, S, C, and Cl in the 1CSA and the ICSAB are at l/l0 of the specified levels. 
See Appendix II for ICSA and ICSAB solutions concentrations. 

(ICSA): 

At the beginning and at the end of each run, an interference check solution A is analyzed. 
This solution contains interfering elements only. All other elements are not present in the 
solution. All elements not present should show a recovery of zero, or + the contract 
required detection limit. 

Corrective Action: 
If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another run. 

(ICSAB): 

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes 
must recover between 80- 120%. 

Corrective Action: 

If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another 
analysis. 

4.9 Method Blanks 

Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples, which ever is more frequent. Any analyte response above the CRDL is reported. 
For a method blank to be acceptable for use with the accompanying samples, the 
oncentration of the blank of any analyte of concern should not be higher than the highest of 
,ither: 

(1) The reporting limit, or 
(2) Five percent of the regulatory limit for that analyte, or 
(3) Five percent of the measured concentration in the sample. 

Corrective Action: 

Laucks Testing Loboratw!es, Inc. 
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Corrective action may necessitate re-preparation and re-analysis of the sample set. For 
example if an analyte were found in the blank but not in any of the associated samples then 
sample group may not require reanalysis. In any case, if re-preparation and re-analysis is 
not being undertaken. the analyst must fust discuss the issue with the Quality Control 
Officer. It is the laboratory’s responsibility to ensure that method interference caused by 
contaminants in acids, solvents, reagents, glassware, and other sample processing hardware 
leading to discrete artifacts and/or elevated baselines in the analytical run be minimized. In 
the extreme case of chronic contamination, blanks may have to be analyzed from each stage 
of the sample processing to determine the contamination source so it can be eliminated. In 
all cases where blank contamination exceeds the control limit, a narrative comment must be 
made which documents the corrective actions taken. 

4.10 Laboratory Control Sample 

The LCS is made from an independent source of the same matrix (soil or water) and is 
carried through the entire digestion procedure. An LCS is performed with each digestion 
batch. At a minimum, LCSW(water) control limits are 80% to 120%. 

LCSS(soi1) control limits are supplied by the manufacturer. LCSS control limits are not 
derived by the laboratory due to the small number of data points available from each lot of 
certified material. 

Corrective Action 

If the LCS is not within the required control limits, a redigestion will occur for the affected 
analytes. 

4.11 Matrix Spike 

A sample is chosen at random from the samples to be analyzed, and an ahquot of spiking 
solution is added to this sample prior to preparation. The analyst should attempt to avoid 
selecting samples which are identified by the client as blanks. As the purpose of the matrix 
spike is to test the system under “typical” conditions, the analyst may also avoid selecting 
the most difficult sample of the batch for spiking. The minimum frequency for MS analysis 
is 1 each per 20 samples per matrix. This will be best accomplished by running one with 
every batch for many analyses. This matrix spike sample is used to evaluate the matrix 
effect of the sample upon recovery of the analytes. The recovery of spike analytes is 
calculated as follows: 

Laucks Testing Laboratories, Inc. 
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where: 
SS = concentration in spiked sample 
S = native concentration in unspiked sample 
SA = spike added. the amount of spiking material actually added calculated on the 
sample basis. 

For ICP/MS, control limits for spike recoveries will be 75-125% unless the sample result is 
greater than 4 times the spike concentration or unless otherwise specified in the project 
specific QAPP. In-house control limits are based on historical performance. 
The recovery criteria are detailed in the QC Database QC-DB and will change from time to 
time. 

Corrective Action: 

Samples with spike recoveries outside control limits will be reviewed for possible corrective 
action. Corrective action will first involve recalculation, followed by possible re- 
preparation, and/or reanalysis. This process should also look at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In all cases a narrative 
explanation of the condition is required to detail the corrective actions taken. Data reported 
in validatable packages will be flagged with an “N” indicating the out-of-control event. 

4.12 Post-Digestion Spike 

A post digestion spike is also performed to a portion of a prepared sample. The minimum 
frequency for MS analysis is 1 each per 20 samples per matrix, control limits for post-spike 
recoveries will be 75-125% 

Corrective Action: 

Samples with post-spike recoveries outside control limits will be diluted and re-analyzed to 
compensate for matrix effects. The results must agree to within 10% of the original 
measured concentrations. A standard-addition technique may also be used to compensate 
for matrix effects. 

4.13 Matrix Spike Duplicate/Sample Duplicate 

Method QC consists of MS&ED. A duplicate maybe be performed instead of a MSD. 
Other types of QC can performed at the client’s request. 

Lauchs Testing Laboratories, Inc. 
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Criteria 

At least one matrix spike duplicate sample per 20 samples per matrix is required when 
matrix spikes arc being performed. WD values are calculated in a manner similar to 
MWMSD RPDs: 

where: 
SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentrations greater than 5 times the CRDL, control limits for RPD of 
duplicates will be *20% unless otherwise specified in the project specific QAPP. For 
sample concentrations less than 5 times the CRDL, control limits for the difference will be * 
the CRDL. In-house control limits are based on historical performance. The RPD control 
limits are detailed in the current QC Database QC-DB and will change from time to time. 

If a trend in out of control RPD values is observed, the methods used must be examined to 
determine the source of variance. Once this source is identified, the method must be changed 
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries 
are in control and no analyte of interest was detected in any of the samples, no immediate 
action will be taken on that sample set. If integrity of reported sample values is in doubt, re- 
analysis may be called for. Corrective actions should be discussed with the Quality Control 
Officer. In a validatable package. data associated with an out-of-control RPD will be 
flagged with an “*“. 

4.14 Serial Dilution 

A five-fold dilution is performed on the QC sample in each analytical batch. The difference 
between the initial value and the serial dilution should agree within 10%. If the difference is 
greater than 10% on analytes that exhibit a level 50 times greater than the IDL, then results 
for those analytes will be flagged with an “E”. 

Corrective Action: 

No corrective is necessary other than appropriately flagging the data. 

Lauch Testing Laboratories, Inc. 
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5. Procedure 

5.1 Instrumental Conditions 

l Refer to manufacture’s instruction for specific operating procedures. Allow at least 30 
minutes for the instrument to stabilize before initiating any analysis. 

l Conduct mass calibration and resolution checks in the mass regions of interest. The mass 
calibration and resolution parameters are required criteria which must be met prior to any 
sample being analyzed. The monitored masses of Mg, Rh, and Pb must meet the 
following criteria: 

Element RSD for replicate (minimum 
of four) integrations. 

Mass, amu Resolution @I 10 % 
peak height, amu 

Mg < 5% 23.90-24.10 co.9 
Rh < 5% 102.80-103.00 co.9 
Pb < 5% 207.90-208.10 co.9 

5.2 Analytical Operation 

l Calibrate the instrument, using a calibration blank and a standard. Refer to Appendix I 
for the applied levels of concentration. 

. All masses which could affect data quality are monitored to determine potential effects 
from matrix components on the analytes of interest. 

l After the calibration has been established, an ICV solution is analyzed to verify the 
validity of the curve. Measurements for the analytes of interest must be at +lO% of the 
true value. A recalibration and reanalysis is required for any analyte which falls outside 
the control limit. 

. Analyze tbe interference check samples (ICSA and ICSAB) prior to and after the analysis 
of samples 

l Analyze a CCV and a CCB once every 10 analytical samples. 

. Dilute samples that exceed the established linear range of the im:nent. 

-- 
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6.1 Data Packet Organization 

l See the SOP metals validation for a check list detailing data packet organization 

l If requested, all analysis performed under SW 846 guidelines the data can be reported 
via CLP SOW 3190 forms. 

l Data packages will be produced via Envirofomts. Analyte levels that are less than the 
MDL will be reported as the SDL followed by a “II”. Analyte levels that fall between 
the MDL and the reporting limit will be flagged with a “B”. Analyte levels greater than 
or equal to the reporting limit PQL will be reported without a flag. 

CODE Definition 

U The analyte of interest was not detected, to the limit of detection indicated. 
B The analyte of interest was detected between the MDL and the reporting 

limit. 
N The spike recovery exceeded the control limits. 
1 The duplicates exceeded the RPD control limit or their difference exceeded 

the reporting limit. 
E The Serial Dilution did not agree within 10%. 
S The analyte concentration was determined by MSA. 

Q* 
0 

Q 
0 

0 
0 

l Used in all reports. 
0 Used in data validatable packages. 

6.2 References: 

Test Methods for Evaluating Solid Waste, SW-846, Method 6020, Revision 0, September 1994 
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The STD is made by diluting IO.0 mL of tbe ICPA4S stock standard to a 100 mL fmal volume. 

Lads Testing Laboratories, Inc. 
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The ICP/MS stock standard which consists of: 

Replaces: Rev. 3.0 

100 jlL ICAL-I 
1000 PL ICAL- 
200 PL ICAL- 
1000 PL ICAL- 
100 pL ICAL- 
250 pL 1000 ppm U 
200 pL 1000 ppm B 
200 pL 1000 ppm MO 
200 !JL 1000 ppm Li 
200 PL 1000 ppm Sn 
40 jlL 1000 ppm Be 
150 FL 1000 ppm Se 

Note: 50 ~.IL of 20 ppm Sc45. 10 ppm In1 15 and 10 ppm Bi209 is added to a 10 mL aliquot of 
standard. 

-i 

Lauds Testing Laboratories, Inc. 
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Appendix II 

ICSA and ICSAB Solutions 
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Method SW 846 6020 QA RequLements and Corrective Actions 

QA Element Method Criterion Laucks Criterion 

MaS must be performed 
Calibration in mass regions of 
Check interest and be 

within fO.1 amu of 
the actual value. 

Resolution < 0.9 amu full 
Check width at 10% peak 

height 
Initial Blank and at least 
Calibration one standard 

Mg 23.90-24.10 
Rh 102.80-103.00 
Pb 207.90-208.10 

““““” 

Initial 
I 

1 HO% of true 
Calibration 

I 

value. Made f?om 
Verification an independent 

Initial 
source. 

1 Values must be 
Calibration 1 < 3x the IDL for 
Blank each element. 
Continuing I +lO% true value. 
Calibration 
Verification 

I 

Continuing 1 Values must be 

< 0.9 amu full 
width at 10% peak 
height 
Blank and one 
standard 

+ 10% of true 
value. Made from 
an independent 
source.. 
Values must be 
< CRDL 

k 10% true value. 
AnaIyte levels are 
at the mid-range of 
the calibration: 
Values must be 
< CRDL 

< CRDL or <5% 01 
regulatory limit or 
anv samole 

of each mass 
analysis. calibration. 

analysis. 
Beginning NA 
of each 

! 

analysis 
Immediately Recalibrate and 
following reverify. 
calibration. 

ICV. - rerun the ICB. 
Everv 10 1 Recalibrate and 

Documentation 

Instrument 
Logbook 

Instrument 
Logbook I 

In the raw data 
and/or on 
FORM 14. 
Form 2, in the 
raw data 

Form3, in the 
raw data 

Form 2, in the 
raw data 

Form 3, in the 
raw data 

Fonn3,inthe 
raw data. 

Lauck Testing Laboratories, Inc. 
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C 
1 I: 
s 

)A Element 

ntemal 
;tandards 

Serial 

t- 

Dilution 

Duplicate, 

t- 

% Difference 

ICSA and 
ICSAB 

Method Criterion 

1 .Samples: 30 % - 
120 % of the initial 
calibration 
standard 
2. Instrument 
Check Standards: 
80 -120 of the 
initial calibration 
standard. 
within + 10% of the 
original value if 
the analyte cont. is 
> 100 x-the IDL. 
+ 20% for analyte 
values greater than 
100 times the IDL. 

75%-125% 

One/batch, no 
acceptance criteria 

+20% true value of 
analytes, or 
*the CRDL, 

- 
Laucks Criterion 

I. Samples 30 % - 
120 % of the initial 
calibration blank. 
2. Instmment 
Check Standards: 
80 -120 of the 
initial calibration 
blank. 

within * 10% of the 
original value if 
the analyte cont. is 
> 100 x-the IDL. 
* 20% or current 
QC database 
criteria. 

75-125% or 
current QC 
database criteria. 
75%-125% 

LCSW: 80%-120% 
LCSS: 
Manufacturer 
Specs. 
*20% true value of 
analytes, or 
* the CRDL. 

Frequency 

1. All 
samples 

2. All 
instrument 
check 
Standards 

One/batch 

5% or per 
batch 

5% or per 
batch 

5% or per 
batch 

One/batch 

Beginning 
and end of 
run 

Corrective 
Action 

1. dilute and 
reanalyze. 

2. recalibrate, 
reanalyze the 
affected 
samples. 

I 
1 

reanalyze IFOITII~,~IXW 
digest&s, if data, or 
still fail, consult database report 

1 raw data, or 
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Appendix IV 

Flow Chart 

-? 
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SW 846 6020 Reporting Limits 

Reporting Reporting 
Element Limit, Element Limit, 

AS 
J 

1.0 MO 10.0 
B 10.0 Ni 10.0 
Ba 2.0 Pb 1.0 
Be 1.0 Sb 1.0 
Cd 1.0 Se 3.0 
co co 3.0 3.0 Sn Sn 10.0 10.0 
Cr Cr 5.0 5.0 U U 100 100 
cu cu 2.0 2.0 v v 2.0 2.0 
Li Li 10.0 10.0 Zn Zn 10.0 10.0 

Reporting limits are approximately 2-10 times the instrumental MDL. The h4DL is based on 
samples prepared using SW 846 3015. Values actually reported may be less than the routine 
reporting limits but above our method detection limit. 

Lads Testing Laboratories, Inc. 
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1. Introduction and Scow 

1.1 Method Description 

1.1.1 This method descrii the procedures and speciticatioas for ktrumental analysis of 
various organochlorine pesticides and polychlorinated biphkyls (PCBs) in wata and soil 
fO~Owin,$ SW846 Mahod 8081. Analysis is performed by @.% chromatography osiog a 
single injection part and splitting into dual GC columns with electron-captWe daectors. 
This system provides quantitation aud confirmation of pesticides aud koclors (PCBs) tirn 
a siqlff injection The following table lists the compounds that may be +te+aed by this 
method Additional eotipnuds, listed in Method 8081, may also be dewmmed- 

OpTIONAL COMPOUNDS 
l Chlordane (not otberwk specitied) llsodlin 
sic IrAtmzine 

l Wheu chl& is raps& ~+hnical chiprdane multicompoaent standard is analyzed 
and response ktors are catculagd for 3-5 major peaks (mcludiq the alpha- and &smma- 
isomers). Ifthcsepeaksareptcsentinthcsampleatsimilarratiostothoscformdiathe 
twhaical chloniaue standard, au avaage concentration is calculated l%orn the peaks chosen 
for calibration. Ifthe peaks are preseat in the sample at dissiilar ratios to those fold in 
the technical chlordane star&& a calibration factor will be ealculatcd for the staa&d 

.: Lacks Testing Labomtories, Inc. 
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based upon the sum of the responses for each of the peaks and the sample concentration Gill 
becalculatcdbasedonthesumofthesamepeaksinthesample. 

1.12 MethodDeviations: Theanalytelistis~onMahod8081,additionalanalytesareo~y 
added ifrequested by the client(s). 

1.1.3 Thismahodisrestrictcdtowby,orunderthesupavisionof~~Qcpaiencedinthe 
use of gas chromatography and in the interpretation of chromatograms. w analyst 
performing this method most have demonstrated the ability to perform the described 
chromatographicsnalysisand/ordatainterpretation. 

12 Sample Collection, Sample Storage, Holding Ties 

12.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples 
and sample extracts are stored at 4°Cf20C. Water samples must be extra&d within 7 days 
of sample collqztio~ soil samples within 14 days of sample collection. All extra& most be 
analyzed with 40 days of sample preparation. 

1.3 j Deiinition of Terms 

1.3.1 ~~on&~tamsandacronymsestheyanusedinthisSOP. Otherterms,sach 
as MS/MSD or method blank, are not definad here since it is~assumed that the user of this 
SOP already m&rsc&stheirmoregeneralmeaning. 

BatchIdent%er A number given to each prqamtion or analysis groop which 
uniquelyidentifiesthatbatch. Thisnumberisgenemllytheblank 
lDforpgamtionbatchesandeitherasequencenumkrfor 
organicanalysesoranaualyaisnumberwhichissimilarto@e 
blankIB,~prrccdcdbyan”A”rathcrthaaa”B”forinorganic 
batches. ThepmpamtionbatchlDsarediscussedinother 
documentation. 

Blank spike A backgroond fiw.matrix (DIW for ivata, clean szind for 
soils/sediments) to .fich known amounw of target anaIytes aud 
~q!y~~~~sample~~preparrd. 
BlanJ~ spikes are re@red on all HAZWRAP and NFESC work. In 
the codext of this SOP, a blauk spike is the same as a QC check 
standad. SaalsoQccheckstandad. 

Lou& Testing Luboratories, Inc. 
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ccv 

CF 

CLP 

DIW- 

Icv 

IDL 

MDL 

Continuing calibration v&cation. This is the same acronym 
usedintheCLPprogram. l%isisa$andardanalyzedatsome 
prexriifkquencyduringtheanalysissequencetove@that 
the instrument has remained in calibratiot~ 

calibration factor. The ratio of analyte hlstroment response to 
nanogramsinjected ThistermisdeSnedhthesam~wayinboth 
the CLP con&act and SW 846. 

Contract Labomtoq Program. The USEPA program that contracts 
with labo@oCes to provide laboratory services. The term hits 
come to mean a much broader set of methods and deliverables. In 
the context of this SOP, CLP means procedures or opkratio~ 
which aredetailed in the CLP contract and which are extended to a 
broader working definition. 

Deiodizql water. L&reagent water. Organic-free water. Siie 
thesystcmsusedtoprovi&DlWatLucksaUcontaincarbo~ 
polishing filters, thy are capable ofproviding orgsnic-tke water 
for use in method blanks and mahod blank spikes. 

Imtmment blank. This term is borrowed tirn CLP. Blank 
solvent containing the method surrogates is injected into the 
kttument to monitor for carry over between sample extmct 
injections. 

Initial caliion vexiGation. It is a star&ad which is injected at 
thestaaofeachQcpaiodthatiswm~totheinitialmulti- 

IWmmentdetectionlimi~ Thelowestconcentn&nofatarget 
analyte that will yield a signaknoise ratio of at leas! 3x. Used as a 
start@ point for selectiug MDL study spiking levels. 

Meth@&tection &nit. The iowest concentration in a sample 
whicbvillyieldapositiverrsultthatis~thanproata 
known level of confidence. MDLs are empirically deErmined by 
Laucks. 

.C’ kch Testing L&oratories, Inc 
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MDL standard Method detection limit standard. A standard prepared so that the’ 
concentrations of the target aualytes a,re in the range of lx to 4x 
the empirically daamined MDLs on an extract/digest basis. This 
sta&wiisusedtoverifythatthe@ttutnentiscapableof 
detecthg the target adytes on an ongoing basis. 

PQLorReportingLimit 

QCcheckstadard 

Practical Quantitation Limit or Reporting Limit- The value used 
when reporting a nondetect It may be administratively, 
empiricdly or conttact&y set. 

Quality control check swdard. &ferred to ia this SOP as a Blauk 
spike. A QC check standard is a requirement of SW 846 method 
8OOOaudisosedtodaerminewhethertheanalyticalsystem~sin 
control if MWMSD recoveries are out of contml. See also blank 
spike. 

Qcptiiiod 

RRF 

RSD or %RSD 

Lads Testing Laboratories, Inc. 

QuaI@ control period. ‘An analysis sequence initiated by the 
analysis of one or more standards, followed by sample 
exkactddigests, and &mGmted with a standard analysis. A @Z 
period can be open-ended chronologicaUy, but calibration 
verification most be docmnented using the procedures in tbis SOP. 

Relative Response Factor. A measore of the relative response of 
anaual~comparedtoitsintemalsta&rd. Relativereqonse 
factors~detcrmiaedbyanalysisofstanda&audareusedinthe 
calcuiation of concentration9 of analytes in samples. RRF is 
detemined by the following equation: 

A=areaofresponsemeasmed 
C=concmtmtion :’ 
is=imernal.stadmi 
x=an&teofiutereg 

Rela&standd deviation or percent relative standard deviation. 
The ratio of the sta&ard deviation of a set of values to the mean of, 
the set of values expressed as a percentage. A measure of the 
similarity of the values one to auother. 
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RT, Retention time The time (in minutes) at which a target analyte elutes kom a 
chromatography column. 

RT window 

Sequence 

Retention time window. The +/- value which is applied to the ICV 
to establii the time range used to make tentative compound 
identifications. 

A set of sample extmc&Ugests and standard solutions introduced 
into sn immment in a cluonologically co&maus group. See alsO 
wperioa 

SRM Standard Reference Ma&al - A mate-Gal containhig known 
quantities of target analy&x iu a homogeneous matrix ‘@ich 
approximates the matrix of the samples beiug analyzed. It is used 
to establish that the analytical process is in control. 

2. Eauipment Lii and Standards 

2.1 j chromatogmphic system 

2.1.1 This~~requircsagaschromatographwitha~grammableoven,heatedinjection ‘~ 
port, dual electroqtme dekckns, autosampler and an electronic data-acquisition system. 
Equipmentlkz 
Gas chromatograph (Hewlett-Packard 5890 / 589OA) 
Autosampl~‘(Hewkt-Packard 7673A) 
2 electron-captum detecbs (Hewktt-Packard) 
2capillery chmmatographic cohmns of dksimik phase (J&W DBS aud DB608,3Om x 
0.53mm megabonz, J&W DB5 aud DB608.3Om x 0.45mm megabore or J&W 9 and 
J&WI7ms, 30m x 025mm capw, or equivaknts). ;’ 
Helium carrier gas 
5% metbanef95% argon detector make-up gas 

2.2 standards 

2.2. I Commercially prep&, certiiied stock standad are used to prepare working solutions for 
all smrogates,~calibration &&.,aOa spike *es. The 2 calibration niixes (INDA aud 
INDB) contain all of the indi@ual pesticide aoalytes. The spike mix contains 6 
repesentative indiviu pesticides. These are ordered fmm Rest& Supeko or au 
equivalent supplier. Stock standad must be replaced by the manufacturers expiration date. 

.:‘. fuueks Testing Loboratories, Inc. 
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2.2.2 Calibration stand&s are prepared at 5 ditTerent concentration levels by dilution of the 
stockstandardswithhexane. HighlevellNDAandINDBxni$umsaremadeat16tirnes 
the PQL concentration. The lower levels are diluted by t&tots of 2,4,8 and 16. They must 
bereplacedafter6monthsorbythe~ondateofthematerialtheywaemadeErom, 
whichever is earlier. 

2.2.3 Multicomponent analyte calibration ,%adads (Amclors, chlordane, toxaphene), with the 
exception of Aroclors 1016 and 1260, are prepmed at one concentuuion level, by dilution of 
comme&lly-purchased stock solutions in hexane. Standards of the Aroclors 10 16 and 
1260 are combined in a mixture and prepmed at five concentration levels. These mm-be 
replacedafter6monthsorbytheexpirationdateofthematerialtheyweremadefrom, 
whichever is earlier. 

2.2.4 A breakdown evaluation (EVAL) mix is prepared &rn dilution of stocks of 4,4’-DDT and 
endrin with hexane. 

215 A surrogate mix is prepared firorn neat materials and contains 2,4,5,6-tctmchloro-mem- 
xylene (ICMX) and decachlorobiphenyl (DCB). These standa& are made in hexane and 
died to all standard mines (before dilution if applicable). 

2.2.6 Refer to SOP LTL-1013 @epamtion, Storage, ShelfLiie and Tmceability Documentation 
of Standards and Reference Materials) for detailed instructions on standards prepamtion and 
storage. 

2.2.7 Appendix I details the compouuds and wmxmutions contained in all solutions. 

3. So&iv DICODtiOM and waste DbWsal 

3.1 Routine Safety Pmautions ‘~, ’ 
.. i 

3.1.1 ~stendardsandsample~shouldbc~~asiftheycontain~~ 
substances. 

3.12 Refer to the in&ument manufactu&s manual for routine instrument pre&tions. 

3.13 Routineprec&onsincludea& ’ awamess ofthe moving parts on the msnument you’re 
using. These paks are often Aged with power lkom an electrical component or with high 
prcssurrg~Sandhavc~potentialto&harmifnotuscdpropaly. 

htuch Testing Laboratories, Inc. 
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3.1.4 Electrical shock - All instruments present the possibility of electzical shock. The operator 
should take all precautions including ensuing that all instmqnts are operated with fully 

3.15 orounded power outlets, turning off the. tanddisconnec6ngthe’ tfkom 
the electrical power supply before working on any electrical components, etc. 

3.1.6 The electron-captme detectors used in this analysis contain a mdioactive source and should 
notbec$enedorothemisetamperrdwith. 

3i wastedisposal 

32.1 Solvent wastes genemted in using this procedure (expired standards, old sample extracts, 
rinsates, etc.) should be emptied into the solvent waste container in the fume hood. 

3.22 -Waste segregation and disposal f+om the point of collection is further covered in the 
Laucks SOP on Waste Segrega&on and Disposai. 

4. Calibration and Oualitv Control 
! 

4.1 QA Requhwnents aud Corrective Action 

4.1.1 Detailed in the following sections are applicable QA requhements and subsequent 
comctiveactionstobeappliedtothisanalysis. Asummary of these requirements can be 
foLlndinAppendixlV. 

4.2 MethodDetectionLimitStndy 

42.1 Prior to the a&ysis of any samplp, it is necessary to establish method detection limits. 
This procednre is My desaiiin the La&s SOP on MD4 located in the SOP &maL 
Briefly, it involves the analysis of 7 q&ate samples spiked at a coaccnt@on near the 
anticipated mahod detection limit A Student’s T-test is then applied to these-measured 
VdUeStOcalculatetllCMDL. 

43 Method Validation 

4.3.1 Prior to the a&& of any &t&s, it is necessary to validate the method. A method 
validationstudyispaformcdidasimilarmannertoanMDLstudywiththecxceptionthata 
minimum of 4 replicates are mquired aad the concentration levels are typically higher. 

4.3.2 The precision of spike recoveries must meet or exceed the criteria tabulated in SW 846. 

Lou& Testing L&oratories. Inc. 
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4.4 Retention Tie Windows 

4.4.1 Retention time window studies are conducted following the Laucks SOP on Establishin8 
RTws and the procedwe detailed in SW 846, Metbod SOOOB, which &ties a window for 
each single and multi- component analyte based on the xztention times taken fkom three 
standard injections over a 72 hour period. 

4.42 The Mention time window halhvidth is set at 3 times the above calculated stand& 
deviation. Thisopaationmustbcrrpcatcd~~~majorequipmentchanges~made, 
whenever the chromatogqhic method is significantly modified, or whenever a column is 
repl=d 

4.4.3 The calculated retention time wiudow halfvkltbs are typically unrealistic values. 
Therefore RT windows have been administmtively set at the values listed in OLM03.1 for 
me8abore analyses (see table below) and at iO.03 for capillary analyses. These values are 
typically~~thaa3timesthestandarddeviationasdaerminedabove,butaremore 
reaustic. 

Analyte 
alpha-BHC 
beta-BHC 

’ wnma-BHC (Lindaae) 
deita-~~c ’ 
Heptachior 
Aldrin 
alpha-chlordaae 
gamma-chlordam 
Heptaehlor epoxide 
Dieldriu 
Fndlin 
Endrin aldehyde 
Enddnketone 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Endot3ul63nI 
Endosulfku II 
Endosulzan sulfate 
Methozgchlor 

Meg&ore 
99.05 
kO.05 
Ao.05 
fo.05 
ztO.05 
M.05 
M-07 
M-07 
fo.07 

Y.7’ fo.07 
M-07 
M-07 
fo.07 

* M.07 
,~~M.07 
99.07 

. . .$A _ fo.07 * - ,’ 99.07 
29.07 
fo.07 
M.07 
99.10 

capillary 
903 
9.03 
+0.03 
9.03 
9.03 
fl.03 
fl.03 
9.03 
9.03 
9.03 
9.03 
9.03 
9.03 
9.03 
9.03 
9.03 
9.03 
to.03 
9.03 
9.03 
9.03 
9.03 

buck Testing Luboratories, Inc. 
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lsodrin io.07 9x03 
Arofl0t-S HO7 kq.03 
Toxaphene a.07 903 
ClllO&IlC HI.07 9.03 

4.5 Breakdown Evaluation 

4.5.1 At tbe beginning of each analysis sequence an evaluation (EVAL) mix must also be 
analyzed. This is a mid-level stamkd contaiuing 4,4’-DDT and end&, and is examkd for 
the breakdown products of these analytes (4,4’-DDD, 4,4*-DDE, endtiu aldehyde, endrin 
ketone) which indicate tbe need for GC system maiotenance. The percent brrakdowkmust 
be less than 15% for both E&in and 4,4’-DDT. 

4.6 Initial Multi-Point Calibration 

4.6.1 Anslyze single component pesticide standard solutions using at least 5 different 
zoncentration levels. The lowest concentration~should be at a concentration near, but 
above, the method reporting limit or PQL. The highest concentration should detine the 
upp usable working rauge of the detector. Inject the standard solutions tirn the lowest 
concentmtion to the highest t 

4.6.2 kmlyze multicomponent pesticide and PCB standard solutions at one concentmtion level, 
with the exception of the Aroclor 1016/1260 mixed staudard. This standard should be 
snalyzed at 5 diffenmt concentration levels. 

4.7 External Staudard @liion 

4.7.1 ~standardinitial~~ondacais~~by~the%~Dofthe 
calibrationfactors. 

: , 

4.72 CFs are calculated using the e$ationz 

CF= -= 
qinjected 

Luuch Testing Luboratories, Inc. 
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4.7.3 The calculated CFs are tabulated and the YEiD calculated. There are no compound- 
specific criteria. All YRSDs must be within 20%~ for each aqalyte or avemged across all 
analytes in the calibration standard mix. 

4.7.4 A set of three to five major peaks is selected for each multicomponent amdyte. These 
should be chan&u&ic of the multicomponcnt anslyte in question Retention time 
windows and calibration factors arc generated for each of the peaks chosen 

4.7.5 Corrective action 

4.7.5.1 Ifthe criteria are not me& the instrument must be re-calibrated. 

4.8 Initid C&ration Verification 

4.8.1 Concentration and/or CF Criteria 

-4.8.1.1 At the beginning of an analysis sequeuce snalyze a mid-range calibration standard. 
The computed calibration factor (CF) or concentration measurement must meet the criteria 
detailed below. 

I 

4.8.12 Using the appmp&e calculation technique (average CF ) compute either CFs or 
concentration values. For linear caliions the ICV star&d can be veritied by 
calculating either the percent di&ence of the percent drift. 

4.8.1.2.1 The percent di&mnce calculation compares the ICV CFs to the mean CFs 
from the initial multi-point caliion The percent difference is calcuh&d as follows: 

YD - cv-cFxlOO 0 -- 
CF 

wherez ;- 
C, = Calil.&ion Factor 

z- Mean Calibration Factor 

4.8.1.2.2 ‘fhe percent r&ift calculation +qares the ICV calcuIated concentmtions to 
the boretical (or actual) cpmntmtion of the ICV stamkd. The percent drift is 
calculated as follows: y;.i - 

WhCllX 

Cp Calculated Concentration 
CT= Theoretical Concenhation 

Lads Testing Laboratories, Inc. 
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4.8.1.3 There are no compound-specific criteria. The ‘%a reqdts should be within fl5% 
of the average CF or cxpectcd wncentration’hm the initial calibration for each analyte, or 
avemged across all arAyte5 in the conti~.~uing calibration standard. 

4.8.2 Corrective action 

4.8~.1~IfthcIcVcritaiaarewtmefnosample~canbcarralyzcd Perform 
systemmaintenanccandre-checktheICV. Iftbecriteriastillcaunotbemefthesystem 
mustberecalibrated. 

4.9 Updating Retention Tii Windows 

4.9.1 The retention time windows for compound identikation are updated usiug tbe retention 
times for each target analyte in tbe ICV staudard as tbe center of the window and the 
previously~de~mhed retention time window half-width to establish the rrtention time 
range to be u&l for compouad identiiication. 

4.10~hst~mentBlauk I 
4.10.1 crheria 

4.10.1.1 Anysamplethatissuspectedofwntaiainghighcon~o~oftargetanalytes 
shouldbefollowedbyauIBLKorsolventrinse. ThisIBLKanalysisisusedonlytomake 
a judgment as to the posii of carry-ova iuto the sample extract immedkly followiag 
the JBLK. Evaluation criteria ~IV detailed below. 

4.10.2 Comctive action 
. 

>’ 

4.10.2.1 IBLKs used to monitor for possible canyover in high wncentmhn extmcts 
(those IBLKs optionally placed into the sequence following sqzcted high concentration 
attracts) are used to Uag the possibiity of aualyte carryover into the following sample 
extmct The extract hmedhtely followingthe out of wntrol IBLK may need to be re- 
analyzed if there is a detwtab!+.pount of the analyte found in the IBLK. 

,< Lads Testing Laboratories, Inc. 
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I 

4.11.1 criteria 

4.11.1.1 Afterthenrralvsisof~ICVsttllldard,butbeforr,the~~isofanysample 
extmctsanMDLstamkdistobeanalyzed. TheMDLstaudardisusedtoprovideon- 
goiq vaifkation of the abii of the chromatographic system to detect analytes at a 
concentration near the method detection limit. 

4.112 Corr&tive action 

4.11.2.1 Perform system maintenance before analyzing any sample extracts. 

4.12 Continuing Calibration Verilication 

4.12.1 Ami$-rangecalibration~isanalyzedatthe~quencyoftverylOsamples,or 
every 12 ho- whichevcx is sooner. In addition, this standard must be the last injection 
madeintheanalysisseqnence. 

4.122 Criteria 

4.12.2.1 After every 10 sample extmct injections, a CCV sbndard is analyzed. The CF or 
concentration for each analyte is calculated and the percent diffexnce or percent drift is 
calcolatedasshownahove. 

4.12.2.2 The%Dmsultsskouldbewithinfl5%oftheavemgeCForQcpcaed 
comxntration~theinitialcalibrah’onforeachanalyte,oraveraged~~~analytesin 
thewntinuingcaliionstandard. 

4.122.3 Themtentiontimesfor~targetanalytesmustWltitlGtheRTwin&~ 
estahlishedhytheIcv. v* 

4.12.3 Corrective action 

4.12.3.1 Check calculations or perform insbument maintenance. To validate the 
quantitation qf target analytes .$ aualytical’samples, the samples must be bra&ted by in- 
control CCVs. However,-CW@s can be outside the control limits as long as this WBS 
duetoanincrwe in msponsb hi the conesponding samples contain no dewctable levels 
of the target analyte for which the CF is out of control 

Luuch Testing Laboratories, Inc. 
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4.13 MethodBlanks 

4.13.1 criteria 

4.13.1.1 Mahodblanks~usedtovaifyconcamiaaton~rrageatsandappanrtus. 
Theyarepreparrdwithcvcrysetofsamples~~thcsamctimcoroneblankevery 
20 samples which ever is more &equent Any aualyte response above the reporting limit is 
reported. 

4.132 Corrective action 

4.13.2.1 Corrective action may necessitate reextraction of the sample set For example, if 
an analyte were found in the blank but not in any of the associated samples then the Sample 
group may not require re-exlra&on. In any event it is the laboratory’s responsibility to 
ensure that method inaces caused by contaminants in solvents, reagents, glassware, 

may have to be analyzed 6rom each stage of the sample processing to determine the 
contamination sounx so it can be eliminated. In all cases where blauk contambmtion 

t exceeds the control limit a narrative comment must be made which documents the { 
correcdve actions taken. 

4.14 Method Blank Spikes 

,4.14-l criteria 

4.14.1.1 Amahodb~spiktfollowsthcsameprotocolaswiththematrixspilreanalysis 
except~the~sol~an4sMcdtoamethodblanksolution~ofan-lictual 
sample. AmcthodblanLwith~~analytesisamcthodblaakspikt. Amethodbhmk ~, 
spikeisthesameasaQCcheckstandard Methodblankspikerecoveriesqmstmeetthe 
criteria specitied in the quality contml database, QC-DB. 

. 

4.142 Corrective action 

4.14.2.1 The method bla& sp’& & used to &temdne whether a method is in corurol 
during sample #on aud &&is. Sample re- extracdon aud re-a&sii would be 
tiggered by an out of control method blank spike only if the sample smmgate recoveries 
and MS/MSD spike xcoveries indicated sample processing emxs. 

.s. Laucks Testing Laboratories, Inc. 
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4.15 MatrixSpike 

4.151 criteria 

4.15.1.1 Asampleischosenatrandom~mthesamplestobcwlaiyzedandanaliquotof 
spikingsolutionisaddedtothisylmplepriorto~o~ Itismquiredthatamatrix 
spike analysis be performed with each extmction hatch. The minimumf+equencyforMS 
analysisis 1 eachper2Osamplespermatrix. Thismatrixspikesampleisosedtoevalaate 
the matrix effect of the sample upon recovery of the aua&es. The recovery of spike 
analytes is calculated as follows: 

vaeJcovery = MS-sAxlOo 
S 

where: 
MS = concentration in spiked sample 
SA = native concentration in mispiked sample ’ 
s = spike amount 

: 4.1512 TherrcoverycritcriaaredetailedintheQcdatabase,Qc_DB. Intheinstaxe 
that the native target analyte concentmtion is greater than 5x the spike concenlmtion, the 
MS recovery control limits do not apply. In this case, treat the MS&&D pair as duplicates 
audrepor&themassuchintheqwditycontroldataba=. 

4.152 Couectiveaction 

4.15.2.1 Samples with spike recwmies outside coatml limits will be mviewed for possible 
comective action. Comctive a+n.may involve mcalculalio~ mxtraction, an&r 
reanalysis. This process shoulafalso look at the recovery of surrogate compounds in the 
MS sample and at the recovery of matrix spiking compounds t?om the extraction batch 
blank spike aualysis. In all cases a narrative explanation of the condition is required to 
detail the comective actions taken. I 

4.16 Matrix SpikeDuplicate i 

4.16.1 Criteria 
. . x*+ 

;;~, 

4.16.1.1 Thecompoundrrcovery~teria~identicaltothoseforthc~sp~ 
sample. In addition, the matrix spike duplicate is used to measme method precision. This 

Lads Testing Luborotories, Inc. 
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is done by computing the relative percent diiihence (RPD) between the matrix spike and 
matrix +.ke duplicate recovery values. This calculation is as follows: 

%RPD = 

x =: measured concentmtion for MS sample 
6 = measured concentmtion for MSD sample 

4.16.1.2 RPD control limits are detailed in the QC database, QC-DB. 

4.16.2 Corrective action 

4.16.3 If a trend in out of control RPD values is observed, the methods used must be examined 
to determine the source of wriance. Once tbis source is identified, the method must be 
dunged so tbat samples can be aualyzed with a predictable xeproduc~~ility. 

4.17.L3m+ate Recovery 

4.17.1 crite-ria 

4.17.1.1 Surrogates are chemically similar compounds added to every sample, method 
blar.&andQCsamplepriortosampleprocessiq Theyareusedtomonitorforpotehal 
sampie processing emns and matrix eEect.5. Surrogate compound recoveries are cahlhd 
as follows: 

S, = concentration of surrogate measured bj extract 
S, = concentmtion of smro8ate Wed 

II 

4.17.12 Detailed sum&e Lovery control limits are tab&ted in the QC da@base. 
.QC-DB. 
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4.172 Conective Action 
. 

4.17.2.1 Check calculations for possiile anx. Low surrogate recoveries are greater 
potential indicators of poor method perfonnauce than high sorrogate recovery since non- 
GCIMS methods cannot sepamte co-eluting intierences. Hence comctive action is not 
required for high surrogate recoveries. 

4.17.2.2 Lowslnrogaterrcovaiesinthemahodblankmayrrquirrthatallthesamplesin 
theasso&tedbatchbem-xtm&d andre-analyzed. Inanycase,itiGqemtiveto 
identifytheproblQnassociatedwithlowRcoverysothatitcaabecomaed. Itisa’ 
reqhmmt that all out of control surrogate recoveries and the conective action talccn be 
discussed in the narrative. 

5. Ch3eration procedures 

5.1 Chromato~phic Conditions 

51.1 The following geneml operating pammeters are used on gas chromatographs to perfoon 
this method utilizing megabore (0.53 or 0.45mm) columns: 

carrier gas: 
cobmm flow: 
Make-up gas: 
Make-up flow 
Iujcctor 
Injectortempdme: 
Iqjection: 
Injection volume: ‘J’ 
Initialtempcmture: 
Initial bold time: 
Temperatmeramp: 
Fiitemperatm 
Fi hold time: 
EC dector tew=Wq;. 

These GC conditions should be optimizd fix analyte sepamtion and sensitivity with a 
particular pair of columns aud detectors. Once optimized, the same conditioos must be used 
for the analysis of all standards, samples, blanks and spikes. 

8mLhin 
argon/methane (95%/50/o High Purity grade) 
70 mLlmin 
Grohype, splitless 
205T 
splitless . ; 
2pL (split - 1 pL per cobmm) 
150°C . 
0.5 mill 
49cpermin 

275°C 
9min 
35O’C 

Luucks Testing L&oratories, inc. 
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The following general operating pammeters are used on gas chromato8Iaphs to perform this 
method atibing capillary (0.25mm) columns: 

csrrier gss: helium 
Lii velocity: 28 cmfsec 
Make-up gas: srgodmethsne (95W5% High Purity grade) 
Make-up flow: 7omLhnin 

: Injector: Glob-type, splitless 
Injector tempemtxz: 25oOC 
Injection: splitless 
Injection volume: 1pL (split - 0.5 pL per c&mm) 
rnitialtempemture: 1 10°C 
Initial hold time: 0.5 min 
Initial Temperature ramp: 25°C per mill 
Finaltemperature: 150°C 
Hold time: 0. mill ” 
Temperature ramp A: 12°C per mill 
Fhaltempeam: 26O‘C 
Hold time: 0. mill 

. TempemturerampB: 15Yzpermin 
Fiitempemture: 32O’C 
Hold time: 3.5 mill 
EC detector tempuatore: 35oYz 

The GC conditions should bb optimid for analyte separation aud sensitivity with a 
psrticularpairofcobxmusanddete&nx Onceoptimi+thesameumditionsm~beused 
fortheaaalysisofallstaudards,y$ks,blaaksaadspikes. 

52 Sample Analysis 

5.2.1 Analysissequence 

52.1.1 See&pendixlIfora$e+danalYsisiojectionsequence. 
*‘t+, 

- ; 

Luuck Testing Loboratories, he. 
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5.2.2 Compound Identification 

522.1 Compounds are tentatively identified if a peak elutks in the retention time window 
&arac&& of tbat compouod on the column 1. To coniirm the presence of that 
compound in the sample extra@ the peak most also elute in its chamckristic retention time 
window on a second column. Retention time windows are established as previously 
described and the absolute retention times are updated each QC period. Compounds can 
only be identified ifthe ICV and CCV aiteria previously detailed are str~ctIy adhered to. 

5.2.2.2 The experienced analysts judgment weighs heavily in evaluating chromato$ams 
for compound identification. For instance, the retention times of surrogate compouods 
may be outside their expected windows due to sample matrix effects. The aoalyst may 
decide to re-adjust the target analyte’s retention time windows on an ad hoc basii based on 
such an observed shift This can occur only on a sample-specific basis and is used wben 

-tie &Y~T! examhing the data swpects that a Mention time shift has occurred. Ifthis is 
done, it mu.4 be &lly docukted in the case ikrative notes. 

5.2.2.3 Identillcation of multicomponent analytes occurs when the retention times and 
ratios of each of the multicomponent peaks present in the sample match the peaks chosen 

’ for &e particular multicomponent analyte in tbe ioitial calibration. These same conditions 
most be met on both columns in order to con&m the presence of the multicomponent 
analyte. The experienced analyst’s judgment weighs heavily in evaluating the patterns of 
multicomponent analytes with regards to weathering aud matrix interferences. 

52.3 Compound Quantitation 
Target compound contentions are calculated using the following equations: 

5.2.3.1 Aqueous samples 
>p’ i 

5.2.3.1.1 TheextemalswdardqwioI&asexpESedinsw846is: 

conwnkatl wxfixm 
‘On CM !=I = (cF,)(Fqo() 

A, = Response for the anal+ in the exhact, in area or height units. 
CF, = Multi-point average CF 
Vj = Volume of extmct injected, pL. 
D = Dilution factor of extm& The final result of an algebraic multiplication of the ratio 

of all dilution final volumes to initial volumes. For exakple, if and extractwas 

Luucks Testing Luboratories, Inc. 
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diluted 100 pL to 1000 pL and subsequently diluted an additional 100 pL to 
1000 pL, the expnsionwould bc: (lOOO/lO) l (lOOO/lO) = 100 * 100~ 10,000. 
Ifnodihtionwasmade,D= 1. 

V, = Volume of total exhac& pL. 
V, = Initial sample size, mL. 

The reported concentmdon for multicomponent analytes is calculated is bakd On an 
avenge of the concentmtions determbed for each of the peaks chosen for calibration. 

5.2.3.1.2 To report concentrations in akmate units. apply au appropriate factor: - 

mgK.=p8/L*0.001 

5.232 Non-aqueous samples 

.~~ 
52.32 1 The ~ksults cab&ion for non-aqbeous samples is very similar to that for : 
aqueoos samples. The only dSrence is the inclusion of a total solids term to calculate 
the dry weight equivalent of the initial sample size. 

1 

WhCIC: 
W = Weight of sample exmctedorpm&grams. 
TS-TotatsOlidS,pacent 

The reported concentration for multicomponent aualytes is based on an avaage ofthe 
~~~detamkd~~~ofthepeakschosenforcalibration. .. F 

52.4 Sample Dilution 
If~respoasesinthcsample~~~exceedtbecalibration~ofdresyrrtrm, 

dilute the extract and reanalyze. The dilution shotid be made so that the concentration of the 
analytercqGingdilutionisinthemidtoupperc@librationrange. 

.I Lauds Testing L&oratories, Inc. 
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6. RCDO~ 

6.1 Data Packet Orga&adon 

6.1.1 SeeAppendixIUfora&ecklistdetaihgdatapacketorga&ation. 

6.2 Quality Control Reports 

6.2.1 Auresultsforqualityeontroltestsareentmdintothequalityw~ldata~. Printouts 
ofalldataenteredmustbeincludedinthedatapacket. Theroutheminimumisamethod 
blank rqport, a method blank spike report, and an MSlMSD report 

6.3 Sample Result Reports 

6.3.1 DataQuaWyhgFlags 

Sample report results are qualified with data qwli@ing flags. These flags have the following 
definitions: 

Code kdiDitiOD 

U The analyte of hterest was not de&ted, to the reporting limit indicated. 
B Theanalyteofinterest~deteaedinthemethodbl~associatedwiththcsample, 

. aswellasinthesamp~eitself. Theflagisappliedwitboutregardtotherelative 
concentrations detwted in the blank aud sample. 

J The aualyte of interest w-as de&ted below the practical quantification liit. This 
value should be ~garded as au estimate. 

D The v&e repor& is derived kom the analysis of a dihted sample or sample 

P When a dual column /dual de&tor GC techuique is employed, this flag iodicates 
thatcalculatcdrcsuitsfiromthetwodctaminationsdi&rbymorethan25%. 
Generauy, we report the lower able. . 

E ThevatuerrportcdisbsrcdonaJampleor~le~iawhichthe~~r4alvte 
concentration exweded the calibration range. The value teported.&odd be 
consideredan~. 

C The target analyte’s presence was confirmed by W/MS. 

6.4 Control Chart(s) 

6.4.1.1 The r&mry values f&&na-BHC, Heptachlor, A&in, Anxlor 1260, TCMX, 
and DCB in the Blank Spike &r&plotted on control charts. 

Lacks Testing Lubororories, Inc. 
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APPENDIX I 
ston&rd sohtion ceneentmtions. lb/L 

Compound 
alpha-BHC 
beta-BHC 
delta-BHC : 

ifgiz’ 
&plUUl-CblOrdane 
Heptachlor 
Akin 
Heptachlor epoxide 
Endosulfan I 
j&.h~ ~~., 
4,4’-DDE 
Endrin 
=+sulfana 
4,4’-DDD . 
Endoslllfan sulfate 
4,4’-DDT 
Metboxychlor 
Endrinaldellyde 
Bndrinketone 
Isodrh 
Cblordane - tech&l 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 - 
2,4J,6-tetra&loxo-m-x&e 
Decachlorobiphenyl 

STDl 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
12.5 

sTD2 sTD3 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
20.0 40.0 
20.0 40.0 
20.0 40.0 
20.0 40.0 
20.0 40.0 
20.0 40.0 
20.0 40.0 
100 200 
20.0 40.0 
20.0 40.0 
25.0 50.0 

500 
250 500 

500 
500 
500 
500 

'500 
250' 500 
10.0 - 20.0 
20.0 40.0 

STD4 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
400 
80.0 
80.0 
100 

sTD5 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
160 
160 
160 
160 
160 
160 
,160 
800 
160 
160 
200 
1000 

1000 2000 

1000 2000 
40.0 80.0 
80.0 160 

.< LuuckrTestingLaborotories,Inc. 
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Appendix I (Continued) 
cal1hati0n stock sohItior& mg& 

Compound Mix 
alpha-BHC A 
beta-BHC B 
delta-BHC B 
8amma-BHC (Lindane) A 
alplla-Chlordale B 
gsmma-chlfjrdane B 
Hept&%lor A 
Aldrin B 
Heptachlor epoxide B 
Endosulfau I A 
Die&in A 
4,4’-DDE B 
E&ill A En&*II ~~. B 
4,4’-DDD A 
Endosulfansulfate. B 
4,4’:DDT A 
Methoxycblor A 
Endrin aldehyde B 
Endrin ketone B 
Isodrin A 
Chlordane -technical TChlor 
Toxaphene Tox 
Aroclor-1016 AR1660 
Aroclor-1221 AR1221 
Amclor-1232 .AR1232 
Am&r-1242 >' AR1242 
Aroclor-1248 AR1248 
Aroclor-1254 AR1254 
Anxdor-1260 AR1660, 

cone - 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 

. 10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
25 

1000 
500 
100 
100 
100 . i’ 
loo 
100 . 
100 

l -~~ecomp~~tpstidda~enuaiaedin2~mix*l(AsndB)~~ 
megabom (0.53 or 0.45mm ID) cokmuts. These samecompo~ are combined into 1 mix 
when utiliig capillary (0anallv@&mus. _ 

Breakdown Check Solution (CLP PFb solution), p@L 
compound cone 
4,4’-DDT loo 
E&in 50 

Luucb TestingL&ora!ories, Inc. 
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Surrogate Stock Solution, mgIL 
Compound 
2,4>,6-t&a&l-m-xylcne 
DccachlonJbiphalyl 

cont. 
10.0 
10.0 

LmckrTestingLaboratorit!s,Inc. 
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APPENDIX II 
AnaIvsia Seanenee ’ 

Injection Sample 
hexiierinse 
lIre&downcheckstandard~EM) 
IcvstanderclINDAM 

’ ICVsta&irdINDBM 
ICV star&rd multicomponents(for PCB only analysis - can n&ce above 2 stds) 
upto10subsequentsampleorQCextracts 

15 
16 
17 
18 

stdi- 
19 

solvent rinse or IBLK (optional - not required) 
ccv stzdard JNDAM 
CCV standard INDBM 
CCV stadard multicomponents (for PCB only analysis - can replace above 2 

CCVstaedardINDAM 
CCV swdard INDBM / 

~--XXV standad multicomponents (for PCB only aualysis - can replace above 2 

.$ 
i 

_ 

.: hub Testing Ldwrahwie.f, Inc. 
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APPENDIX III 
Data Packet order 

I. QC SUMMARY 

- Amlyss ‘Client’ Comment (hard copy and floppy) 
s~gateRccovays-Report 

-Blank Spike Report 
-MslMsDRcport 
-Method Blauk Summary 

II. SAMPLEDATA: 

-organic Analysis Data Sheet 
- Sample con6.mation worksheet 
~Chromatograms,colurmrl 
- amnatoglam% wlumn 2 
~chmlato~hic Report column 1 
- amnatog@lic Report, column 2 

UI. STANDARD DATA: 

~Liieali~Repm 

Lillaxitystandards: 
-almmatom wlumu 1 
~chromatopm&column2 
- chronwographic Rep* collqnn 1 
- chrometographic Repor&%!&mll2 

continlling caIihlation standards: 
-C(-JVRcport 
~Chro~~columnl _‘~ 
~chronlato~wlumll2 
- chromatographic Report@lmln 1 
- chromatographic Repo@&hol!l2 . 

_, 
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APPENDIX III, co~~tinued 

Other Standards Used to Support Sample Data and Imtruatent Blah 

V. Raw QC Data: 

~MetlmdBlank 
~chromatograms, wlumlll 
~cBromatograms,column2 
~clmmlatoglaphic Repo* ColImlIl 1 
- (ZhNxnatoflphic Repo* column 2 

-Blank Spike 
- ChTov, column 1 
~ctuomatogcwls,columll2 
- chromatographic Repo* column 1 
~chromatograpilicRepo~wIumn2 

-Matrix Spike 
~chTomato~ cohlmn 1 
LchroT, columIl2 
~chromatoglaphic Rep* columl 1 
~chromatopphicrkport#cohlmn2 

- Matrix spike Duplicate 
~cbroolato~, column 1 
~cluo~column2 
~chromatogIapllic Rep& cohnM 1 
-gmlatograpllic~~cplumn2 . 

_ 

.: LuuchTestingLubomtories,Inc. 
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APPENDIX III, conti~~ued 

V. BenchSheets 

hjectiou Sequmce 
TargetMethod 

Miscellaneous Work Shee& i.e. %TS, SDG summary, calculations, HTVR 
SmndardsLogs 

DO NOT COPY DO NOT PAGINATE 

Data not used to support sample results. 
All data acquired but rejected on account of QC out of control. 
Non-rob staudards wed to support sample data should be placed at the last of the 
StmdardDatasection. 

3’ 

. 
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APPENDIX IV 

jMethod 8081 OA Reaniremenb and Corrective Actions: 

1 QA Element 1 Method I Lanckc 1 Freqaency 1 Corrective 
I Criterion I Criterion I Action 

hitialcalibmioo Iscaliial~l5cEliim~lAfta~ Imcdliiw 

lanalvta. IamdYtea. I I 
InitialCalhation IMustbefl5YoD IMutbeflS%D ~atstartofcachnew Immwithaew 
VWXlXiOO forcacllmalytoor fwoacllaoalytoor 

avwagcdacrossall avomgedanonsau 
analytes =w=. 

comiooiog Mustbcfl5%D Mwtkfl5YeD 
crdiioo fwaacllamdytow foreachalmlyteor 
VWl6atiOO avwagodacmsaaU weragedacrossaU maintollaoco, Bvor 

mmate if pos&le) 
E&htUldDDT Endrin and DDT Atthebegimhgof Rcnm,’ -It 
tmakdommuotbc bmakdowamostbo aachxqoooco. .. 
-15% -15% 015% 015% 

McmodBknk McmodBknk Mm k b&w Mm k b&w Mostkbelow evoayarulydd Mostkbelow evoayarulydd 
MDL MDL mpwtiaglimit mpwtiaglimit ..batchwlper20 ..batchwlper20 

R”pmT 

sampk sampk a-wflakara- a-wflakara- 

I I I rampI= IOtkWiSO- 
Liiioaot lktediaQc 
medied .iiidbwo 

evay=w=l ifothwQctio 
- batchor1per20 -L-i 

Documentation 
I 

omrativo 

:: 

oarmtive 

..-. Lou&s Testing Labomtories, Inc. 
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APPENDIX V 

Conmound Elution order on DBS and DD608 Mecabore 10.45 or 053 mm ID1 Cohunns 
DBS 
Tetracbloro-m-qlene 
alpha-BHC 
beta-BHC 
8mt.u~BHC (Lindane) 
delta-BHC 
Heptachlor 
Aldlin 
Isodrin 
Heptacblor epoxide 
gamma-CblorrJane 
Elldosulfan I 
alpha-akxdane~~ 
4,4’-DDE 
Die&in 
En&in 
Endosulfk II 
4,4’-DDD 
Endriu aldehyde 
Exldosulfallsulfatc 
4,4’-DDT 
FJldrinketone 
Methoxyehlor 
Decachlorobiphenyl 

DB608 
Tetracbloro-m-xylene 
alpha-BHC 
gamma-BHC (Linda@ 
beta-BHC 
Heptacblor 
delta-BHC 
Aldrill 
Isodrio 
Heptachlor epoxide 
gamma-Chlordme 
alplla-Chlordane 
Endosulfan I 
4$-DDE 
Die&in 
Eudrh 
4,4’-DDD 
EndosulfanII 
4,4’-DDT 
Endrinaldehyde 
Elldosulfansulfate 
Methoxychlor 
Endrinketone 
Decachlorobiphenyl 

Lou&s Testing hborotories, Inc. 
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Comuonnd Elutio~~ order on DBXLB snd DB17ma Ca~ilhrv (0.25 mm ID1 Columns 

DBXLB 
Tetmchloro-m-xylene 
alpha-BHC 
~HI.w-=4 

- 
delta-BHC 

r 

Isodrin 
Heptachlor epoxide 

~- mea 
d@IO-ChlOIdOXbZ 

Endosulhn I 
4,4’-DDE 
Die&in 
~hclrin 
4,4’-DDD 
EndosulfanIl 
Ellclrillal&byde 
4,4’-DDT 
Er.dodhsulfate 
MCtllOXyCllllor 
Edrblketone 
Decaeblombipbenyl ’ .’ 

DBl7ms 
Tetracbloro-m-xylene 
alpha-BHC 
gamma-BHC (Liudaue) 
beta-BHC 
Heptachlor 
delta-BHC 
Aldrill 
Imdrin 
Heptacblor epoxide 
gamma-Chlordane 
alpha-Chlordane 
EndosulfanI 
4,4’-DDE 
Dieldrin 
Endrin 
4,4’-DDD 
Endo*lI 
4,4=DDT 
En&in aldehyde 
FJldosulfanaulfbte 
Methoxyeblor 
En&in ketone 
Decachlorobiphenyl - ’ 

._ 

_ --.... 
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1.1 

1.1.1 

1.1.2 

1.2 

1.2.1 

Method Description 

This method is used for the determination of semivolatile organic analytes in aqueous, 
soil, sediment, and other matrices. This SOP follows SW-846 Method 8270C except for 
the specific deviations listed below or outlined in a project’s specific QAPP. 

This method is restricted to use by, or under the supervision of, analysts experienced in 
the use of gas/liquid/chromatography/mass spectroscopy and in the interpretation of 
chmmatograms and mass spectra. Each analyst performing this method must have 
demonstrated the ability to perform the described chromatographic analysis and/or data 
interpretation. 

Method Deviations & Comments 

The following items represent deviations and comments of Method 827OC, as published, 
which are followed as standard operating procedure in the performance of this method at 
Laucks: 

1.2.1.1 .Method 3640A (Gel Permeation Chromatography cleanup) is utilized routinely for all 1 
soil/sediment sample extracts. GPC cleanup is performed on aqueous sample extracts as 
deemed necessary. 

1.2.1.2 The initial calibration has been increased from five to six concentration levels in order 
to demonstrate linearity for all target analytes and to provide a low-level standard that 
will act as the reporting limit as outlined in the method. 

1.2.1.3 Surrogate compounds 2-chlorophenol-d4 and 1,2-dichlorobenzene-d4 are used routinely 
in addition to the six surrogate compounds specified in Method 8270C. These additional 
surrogates are advisory only. 

1.2.1.4 The concentration of internal standards added to all sample extracts and calibration 
standards has been decreased from 40 ng/pL per compound to 20 ng/pL in order to 
accommodate 2 pL injection volumes as allowed by the method. This adjustment keeps 
the total nanograms injected the same and prevents overloading the analytical column. 

1.2.1.5 During daily maintenance procedure it is necessary to break off the first 10 cm (or 
more) of the capillary column, which resuits in shifting of the retention time of all target 
analytes and internal standards as well. When daily calibration verification standard is 
run, all retention times have been updated. Therefore, there is no reason to recalibrate 
the system if RTs for any internal standards in the CCV changed more than 30 seconds 

Lou& Testing Laboratories, Inc. 
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from that in the mid-point calibration standard level of the most recent initial calibration 
sequence, as stated in the Method 8270C 

1.2.1.6 Although it’s not 8270C Method requirement, internal standard retention times and 
responses in all samples, spikes, and blanks have been monitored. Acceptable retention 
times used for internal standards in all analyses is f 0.50 minutes relative to the daily 
CCV standard. The acceptable area counts for IS are -50% to +lOO% of the IS in the 
ccv. 

1.2.1.7 Lauck’s uses a relative response factor for all analytes. The method specifies tj-iat if the 
average RSD of all analytes for the initial calibration is 115%, then the RRF may be 
used for individual analytes with RSDs >15%. This method option will be used if any 
analyte’s RSD exceeds 15% in the initial calibration. 

1.2.1.8 CLP Statement of Work, OLM03.1, DFTPP tuning criteria from has been substituted as 
allowed by the method. Tuning criteria is listed in Appendix II. 

1.2.1.9 All standards are stored at less than -1O“C or by the manufacturer’s recommendation. 
Sample extracts are stored at 4’C i2”C. 

1.2.1.10 The surrogate and matrix spikes will be added to the sample such that the final amount 
injected from normally concentrated samples is 100 ng for the base/neutral compounds 
and 150 ng for the acids. Acids will not be injected at 200 ng per injection to prevent 
exceeding the highest calibration standard of 160 ng. 

1.3 

1.3.1 

1.4. 

1.4.1 

Sample Collection, Sample Storage, Holding Times 

Samples are normally collected in glass containers with Teflon-lined caps. All samples 
and sample extracts are stored at 4°C f 2°C. Water samples must be extracted within 7 
days of collection. Soil samples must be extracted within 14 days of collection. All 
sample extracts must be analyzed within 40 days of sample preparation. 

Definition of Terms 

This section defines terms and acronyms as they are used in this SOP. Other terms, such 
as MS/MSD or method blank, are not defined here since it is assumed that the user of this 
SOP already understands their more general meaning. 

Laucks Testing Laboratories, Inc. 
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Method Blank Spike A background free matrix (DIW for water, clean sand for 
soils/sediments) to which known amounts or target analytes and 
surrogates are added each time sample extracts are prepared. 
Blank spikes are required on all HAZWRAP and NFESC work. In 
the context of this SOP, a blank spike is the same as a QC check 
standard. 

ccc 
* 

ccv 

CLP 

DIW 

IPCS 

Calibration Check Compound. A compound of analytical interest 
whose RRF in the CCV is compared to the average RRF from the 
initial calibration. The % difference must be less than the value 
specified in the method for the CCV to be considered valid. CCCs 
must also meet maximum %RSD criteria in an initial calibration. 

Continuing calibration verification. This is the same acronym used 
in the CLP program. This is a standard injected at some prescribed 
frequency during the analysis sequence to determine whether the 
instrument has remained in calibration. 

Contract Laboratory Program. The USEPA program that contracts 
with laboratories to provide laboratory services. The term has 
come to mean a much broader set of methods and deliverables. In 
the context of this SOP, CLP means procedures or operations 
which are detailed in the CLP contract and which are extended to a 
broader working definition. 

I 

Deionized water. Lab reagent water. Organic-free water. Since the 
systems used to provide DIW at Laucks all contain carbon 
polishing filters, they are capable of providing organic-free water 
for use in method blanks and method blank spikes. 

Instrument Performance Check Solution. A solution containing at 
a minimum DFTPP, pentachlorophenol, benzidine, and p,p’-DDT. 
The IPCS is analyzed at the start of a 12 hour QC period in order 
to verify DFTPP tuning criteria and evaluate column tailing 
factors. There are no specified tailing factor criteria in the 
published method, however, tailing factors should not exceed 4.0 
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Internal Standard A compound added to every standard, blank, matrix spike, matrix 
spike duplicate, and sample extract at a know concentration, prior 
to analysis. Internal standards are used as the basis for quantitation 
of target compounds. 

MDL 

MDL Standard 

QC Period 

RF 

-.. 

Method detection limit. The lowest concentration in a sample 
which will yield a positive result that is greater than zero at a 
known level of confidence. MDLs are empirically determined by 
Laucks. 

Method detection limit standard. A standard prepared so thit the 
concentrations of the target analytes are approximately 4x the 
empirically determined MDLs on an extract basis. This standard is 
used to verify that the instrument is capable of detecting the target 
analytes on an ongoing basis. 

Quality control period. An analysis sequence initiated by the 
injection of one or more standards, followed by sample extracts. A 
QC period is 12 hours starting with the injection of the CCV 
standard or DFTPP performance evaluation. 

Response Factor. The measure of the mass spectral response of an 
anaiyte compared to its internal standard. Response factors are 
determined by analysis of standards and are used in the calculation 
of concentrations of analytes in samples. RF is determined by the 
following equation: 

RF= AXXCU 
Al.xCx 

where: 

A, - Area of target analyte primary ion 
C, - Concentration of internal standard 
A, - Area of internal standard primary ion 
C, - Concentration of target analyte 
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RSD or %RSD Relative standard deviation or percent relative standard deviation. 
The ratio of the standard deviation of a set of values to the mean of 
the set of values. A measure of the similarity of the values one to 
another. 

RT 

Sequence 

SPCC 

EICP 

Surrogate 

Retention time. The time (in minutes) at which a target analyte 
elutes from the GC column. 

A set of sample extracts and standard solutions injected into an 
instrument in a chronologically continuous group. See also QC 
period. 

System Performance Check Compound. A compound of analytical 
interest whose relative response factor (RRF) is monitored in the 
CCV for signs of chromatographic degradation. SPCCs generally 
have low RRPs and tend to decrease in response as the 
chromatographic system begins to deteriorate. They must meet a 
minimum RRP for initial and continuing calibrations. 

Extracted ion current profile-a plot of ion abundance versus time 
(or scan number) for ion(s) of specified mass(es). 

Compounds added to every standard, blank, matrix spike, matrix 
spike duplicate, and sample extract at a known concentration; used 
to evaluate extraction and analytical efficiency by measuring 
recovery. Surrogates are brominated, fluorinated, or isotopically 
labeled compounds not expected to be detected in environmental 
samples. 

2. I.,. Chromatographic System 

Gas Chromatograph: Hewlett Packard 5890 I or II 
Carrier Gas: Helium 99.999% (ultra purity) or better 
Column: 30 m x 0.25 mm x 0.25 p capillary column (Restek RTX-5 or 

equivalent) 
Automatic Sampler: Hewlett Packard 7672A with 19405A and 3396A controllers 
GUMS Interface: Capillary direct to the ion source of the mass spectrometer, 

fixed temperature 

Lauckr Testing Laboratories, Inc. 
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Mass Spectrometer: 
Data System: 
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Note: 
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Hewlett Packard 5970B 
Teknivent 
Assorted syringes, vials, caps, septa, injection port liners, 
ferrules, etc. 
All of the above equipment may be substituted with equivalent 
or better equipment 

2.2 Standards 

2.2.1 Preparation of Semivolatile Standards 

2.2.1.1 All standards prepared from this operating procedure must be logged into one of two 
standards preparation logbooks. One is maintained for stock solutions prepared from 
neat chemicals; the other is maintained for all working solutions. These logbooks are 
kept in the GUMS semivolatile working area. When a standard is made, a solution 
number is assigned to it. This solution number is unique and will be used to track and 
identify the standard every time it is analyzed. 

2.2.1.2 An example of the solution nomenclature used is a working ABN standard prepared on 
1 l/13/91. The solution number assigned was MS 2-77-2. This label represents the 
following: 

MS Solution was made and used as a Mass Spec standard. 
2 Solution was logged into standard book #2. 
77 Page number on which solution has been recorded. 
2 This denotes the second entry on page 77. 

2.2.1.3 All standards must also be verified both qualitatively and quantitatively in order to 
satisfy EPA requirements for traceability. This may be accomplished by purchasing 
solutions which have been fully documented by a commercial vendor. 

2.2.2 Preparation of Internal Standard Solution (ABN IS MIX @ 2000 ug/mL). 
-. 

1,4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenaphthene-dl 0 
Phenanthrene-dl0 
Chrysene-d 12 
Perylene-d 12 
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2.2.2.1 Commercially prepared and certified internal standard solution is purchased at a 
concentration of 2000 pg/mL and is used undiluted. This standard is monitored for 
degradation by evaporative losses. The standard shotrId be replaced when the area 
counts increase more than 15% from when it was freshly opened. This standard is kept 
at -10°C until put into use. Once opened, the standard is kept at room temperature to 
avoid having the less soluble compounds fail out of solution. A new ampule of internal 
standard is used with a new CCV standard, which is prepared on a weekly basis. 

2.2.3 Preparation of Surrogate Standards 

2-Fluorophenol 
Phenol-d5 
2-Chlorophenol-d4 
2,4,6-Tribromophenol 
1,2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Tetphenyl-d 14 

( 
2.2.3.1 Surrogate stock solutions are prepared by dissolving 100 mg of each analyte in 10 mL 

of methanol resulting in a stock solution with a concentration of 10,000 ug/mL. The one 
exception is p-terphenyl-dl4 which is prepared by dissolving 50 mg in 10 mL of 50:50 
benzene/methyiene chloride for a final concentration of 5000 pg/rnL. 

2.2.3.2 An aliquot of each stock solution is diluted 1:200 (1:lOO for p-terphenyl-d14) in 
methylene chloride and analyzed by the GUMS department before they are 
incorporated into working solutions. The stocks must be within 80% - 120% of the 
expected value of 50 ng/pL to be considered usable. 

2.2.3.3 5 mL of each of the base/neutral surrogate stock solutions (10 mL of the p-terphenyl- 
d14) and 7.5 mL of each of the acid surrogate solutions are mixed and diluted in 

-. methanol to a final volume of 500 mL to make a working solution of 100 pg/rnL for the 
base/neutral surrogates and 150 pg/mL for the acid surrogates. An aliquot of the 
working solution is diluted 1:5 in methylene chloride and analyzed by the GUMS 
department. The working solution must be within 80% - 120% of the expected values of 
30 r&L for the acid surrogates and 20 ng/pL for the base/neutral surrogates before 
they are put into use by the extractions department. 

2.2.3.4 Commercially prepared and certified surrogate solution may be purchased and used in 
place of the above described solutions at the discretion of the laboratory. 
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2.2.4 Preparation of Matrix Spike Standards 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichloroben 
4-Chloro-3-methylphenol 
Acenaphthene 
2,CDinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

2.2.4.1 Stock and working solutions of all matrix spike compounds utilized are prepared and 
verified in the same manner as surrogate standards. The final concentration of the acid 
compounds will be 150 pg/mL and the base/neutral compounds will be at a 

/ concentration of 100 pg/mL. 

2.2.4.2 ‘Commercially prepared and certified spiking solution may be purchased and used in 
place of the above described solution. 

2.2.5 Preparation of DFTPP Solution 

2.2.5.1 Prepare a solution of DFTPP (Decafluorotriphenylphosphine) at a concentration of 5000 
ug/mL in acetone. Store this solution in amber screw-cap vials in the freezer. The vial in 
use may be stored at room temperature.. 

2.2.5.2 Commercially prepared and certified DFTPP solution may be purchased and used in 
place of the above described solution. This solution and working standards made from it 
are kept at - 10°C. 

-. 
2.2.6 Preparation of Calibration Standards 

2.2.6.1 Calibration standards are prepared in methylene chloride from stock solutions which are 
purchased Erom a commercial source (e.g., Supelco or Restek). If an analyte required for 
calibration is not present in an available mixed solution, laboratory-prepared stock 
solutions which have been verified by GUMS may be used. Laboratory prepared stock 
solutions should be tested against independent reference standards when they are 
available. 
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2.2.6.2 Calibration standards are prepared at six concentration levels (5, 10,25,40,60 and 80 
m&L). Each calibration standard contains all compounds of interest, surrogates, and 
internal standards. The internal standards are added so that they are present in all 
calibration standards at a concentration of 20 ng/uL each. 

2.2.6.3 Through repetitive preparation of mixed semivolatile standards, it has been documented 
that benxidine is unstable when combined in working solutions with other semivolatile 
target compounds. Therefore, benzidine standards are prepared individually in the same 
manner as the multi-component stock and standard solutions. 

2.2.7 Preparation of ABNZOO stock solution 

2.2.7.1 Assemble the following solutions in order to prepare a combined stock solution which 
will contain all analytes of interest at a concentration of 200 ug/mL each: 

Analyte Mix Vendor Stock # Mix # (*’ 
TCL Base-Neutrals Mix1 Supelco #4-8900 (1) 
TCL Base-Neutrals Mix2 Supelco #4-8120 (2) 
TCL Benzidines Mix Supelco W8906 (3) 
TCL Hazardous Substances Mix1 Supelco #4-8907 (4) j 
TCL Hazardous Substances Mix2 Supelco #4-8908 (5) 
TCL Phenols Mix Supelco #4-8904 (6) 
TCL Polynuclear Aromatic Hydrocarbons Mix 
Acid Surrogate Mix 

Supelco 
Supelco 

#4-8905 (7) 
W726 1 (8) 

B/N Surrogate Mix Supelco #4-7262 (9) 
Pyridine Supelco #48305-U (10) 

(a) Refers to Appendix I standard solution information 
Note: 1,2-diphenylhydrazine is detected as azobenzene. Ambenzene may be substituted 
for 1,2-diphenylhydrazine as it is in many commercially purchased calibration mixes. 
Note: If performing additional analytes such as Appendix IX, the calibration stock and 
solutions are prepared separately. See Appendix IX of this SOP for details. 

2.2r7.2 The vendor and catalog numbers provided are for reference only. Other vendor’s 
certified solutions may be substituted. 

2.2.7.3 Combine appropriate amounts of all solutions in a clean, silanized volumetric flask (10 
mL capacity) so that all analytes are present at 200 ug/mL. Dilute to volume with 
methylene chloride, stopper the flask and mix well. Record all information in the 
working standards logbook and transfer the contents of the volumetric flask into 
silanized amber screw-cap vials. Store this solution in the freezer when not in use. The 
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vial must be marked with the logbook name, standard type, preparation date, solvent 
used, and expiration date. 

2.2.8 Preparation of working calibration standards 

2.2.8.1 To prepare working calibration standards, add the amounts listed below (in pL) of 
ABN200 stock solution; internal standard solution ( ABN IS MIX @ 2000 ug/mL) and 
methylene chloride to clean vial inserts and use within one week. 

Amount of Standard Amount of Internal Amount of CHXh 

Workina ABN 5 
ABNZOO in pl Standard in pl 

5 2 

_ - 
in pi 
193 

Working ABN 10 10 2 188 
Working ABN 25 25 2 173 
Working ABN 40 40 2 158 
Working ABN 60 60 2 138 
Working ABN 80 80 2 118 

2.2.8.2 Log into the working solutions logbook all of the above information as the standards are 
made. Store all standards at less than -10°C for up to one week when not in use. 

2.2.8.3 The working ABN 25 standard is made in larger quantity because it is used every day as 
a calibration check. It will be necessary to prepare a fresh ABN 25 on a weekly basis. 

2.2.8.4 Calibration stock solutions which are received sealed in ampules from the manufacturer 
are useable up to their manufacturer’s expiration date. The mixed ABM00 stock 
solution is stable for up to 6 months or 1 year when promptly ampuled. Working 
calibration standards may be used for 1 week. 

3.1 Routine Safety Precautions 
-._ 

3.1.1 All standards and sample extracts should be handled as if they are hazardous substances. 

3.1.2 Refer to the instrument manufacturer’s manual for routine instrument precautions. 

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power from an electrical component or with 
high pressure gas and have the potential to do harm if not used properly. 
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3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 

3.1.5 Almost all of the analytes under consideration are known or suspected carcinogens. 
Analysts should wash their hands after using any standard, solvent or sample extract. 
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous 
compounds or very dirty extracts. 

3.2 Waste disposal 

3.2.1 All waste solvents, expired standards and old extracts should be disposed of in the solvent 
waste can located in the prep area fume hood. Consult the laboratory SOP for more detail 
on waste disposal. 

4.1 Analytical Conditions 

4.1.1 Chromatographic Conditions 

Initial Temperature: 
Initial Tie: 
Column Temperature Program: 
Final Temperature: 
Final Tie: 
Injector Temperature: 
Transfer Line Temperature: 
Injector Purge Time Off: 
Injection Volume: 
Column Linear Velocity: 

4.12 Mass Spectrometer Conditions 

Electron Energy: 
Mass Range: 
Scan Time: 
Scan Start Time: 

30°C 
4 minutes 
S”C/minute 
300°C 
8 minutes 
275’C 
280°C 
42 seconds (0.7 minutes) 
2PL 
30-40 cm/set (nominal 35 cm/set measured at 30°C) 

70 volts 
35 to 500 alnu 
Not to exceed 1 second per scan 
4.5 minutes 

Lou&s Testing Laboratories, Inc. 
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4.2 

4.2.1 

4.3 

4.3.1 

4.4 

4.4.1 

4.5 
/ 

4.5.1 

Method Detection Limit Study 

MDL studies are performed on an annual basis. This procedure is fully described in 
Laucks SOP on Determination of MDL’s. 

Method Reporting Limits 

The method reporting limit for this method shall be set as described by method SOOOB by 
using the lowest calibration standard as the method report limit. Values detected below 
this level will be reported but will be “J” flagged as outlined in Section 5.2 of this SOP. 

Method Validation 

Prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar manner to an MDL study with the exception 
that a minimum of 4 replicates are required and the concentration levels are typically 
higher. This procedure is fully described in Laucks SOP on Determination of QC limits. 

Daily Instrument Maintenance 

Daily instrument maintenance is required for good chromatography and proper 
calibration. The following steps must be undertaken as needed before the analysis of any 
standards or samples. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Cool GC oven to 3O’C 
Check background 
Remove injector septum and liner 
Remove column from injector 
Install a clean quartz liner 
Reinstall O-ring or replace if worn 
Install a new ferrule on the column 
Clip off S-10 cm of tbe column. Check for proper cut 
Reinstall column in injector and adjust height 
Install injector cap and a new septum 
Clean and re-install the autosarnpler syringe 
Check the background again 
If background is okay, ramp the GC oven twice from 30°C to 300°C at 
15Wminute and hold 8 minutes 
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4.6 Instrument Tuning 

4.6.1 The HP 5970B mass spectrometer uses FC-43 (PFTBA) as a mass calibration compound. 
Each instrument will require different ion ratios to pass the required DFTPP performance 
criteria. See Appendix II for the DFTPP tuning criteria. The following ratios are therefore 
approximate. Use manual tuning to tune the mass spectrometer. 

IQU 
69 100% 
.131 25-35% 
219 25-35% 
414 l-3% 

4.6.2 Ion peak widths should be in the 0.5 to 0.6 amu range. Excessive peak width can lead to 
loss of minor isotope peaks. Insufficient peak width can result in the loss of sensitivity. 
Ions for water, nitrogen, and oxygen should be <5% of ion 69. A copy of the PFTBA 
spectrum and tabular listing should be kept with the instrument historical tile. 

4.7 Initial MultilPoint Calibration 

4.7.1 An instrument performance check solution containing DFTPP should be injected first in !~ 
order to verify DFTPP tuning criteria, degradation, and column tailing factors. The 
spectrum of DFTPP must pass tuning criteria before any other standards are injected. 
Retuning of the instrument may be necessary to achieve this. Additionally, the DFTPP 
spectrum should be well within the performance criteria -i.e., no ion abundance should 
be borderline and the ratios should be routinely reproducible to insure a stable calibration. 

4.7.2 Analyze the calibration standards following an acceptable DFTPP injection. Analyze 
standard solutions using six different concentration levels. The lowest concentration 
should reflect the current report limit being used. The highest concentration should define 
the upper usable working range of the detector. The initial calibration must meet the 
criteria outlined later in this SOP. 

-. 
4.8 Continuing Calibration Verification 

4.8.1 At the beginning of a QC period, analyze an instrument performance check solution. The 
DFTPP tuning criteria in Appendix II must be met prior to analyzing a CCV standard. If 
DFTPP tuning criteria are met, analyze a CCV standard. The standard analysis must meet 
the %D and minimum RRF criteria detailed later in this SOP. 
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4.9.1.1 In general, the method blank accompanying the samples is injected prior to the analysis 
of the samples. This is not a requirement, however. Samples are then injected until the 
end of the 12 hour clock. After 12 hours have expired, instrument maintenance is 
performed and another IPCS and CCV standard are analyzed and evaluated before 
sample analysis continues. 

4.9.2 Extract Preparation 

4.9.2.1 Remove sample extracts from the refrigerator and allow them to come to room 
temperature. 

4.9.2.2 Transfer 200 pL of extract to a vial insert. 

4.9.2.3 Add 2 pL of IS solution (ABN IS MIX @ 2000 ~$5). 

4.9.2.4 Cap the vial and mix well. 

4.9.2.5 Place the viai onto the autosampler for analysis. 

4.9.2.6 For dilutions, decide what dilution is necessary from previous data or analyst judgment. 
Make dilution and then add 2 pL of IS solution prior to capping vial. Mix well prior to 
analysis. 

4.9.3 Compound Identification 

4.9.3.1 Compounds are tentatively identified if a peak elutes within 0.5 minute of that 
compound in the CCV standard. In addition, the internal standard for that compound 
should also be within 0.5 minute of its counterpart in the CCV standard. To confirm the 
presence of that compound in the sample extract, the mass spectrum of the peak must be 

-~. evaluated. Spectra are compared against standard spectra of each compound generated 
on the instrument used for analysis. 

4.9.3.2 The following criteria are used to evaluate mass spectra. 

4.9.3.2.1 The intensities of the characteristic ions of a compound maximize within one scan of 
each other. Searches performed based on the presence of a target compound at a 
compound-specific retention time will be accepted as meeting this criterion. 
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4.9.3.2.2 All ions present in the standard mass spectra at a relative intensity greater than 30% 
(most abundant ion in the spectrum equals 100%) or the three ions of greatest intensity 
must be present in the sample spectrum. 

4.9.3.2.3 The relative intensities of ions specified must agree withii 30% between the standard 
and sample spectra. Example: For an ion with an abundance of 50% in the standard 
spectra, the corresponding sample ion abundance must be between 20 and 80 percent. 

4.9.3.2.4 If a compound cannot be verified by all of these criteria, but in the technical judgment 
of the analyst, the identification is correct, then report that identification and proceed with 
quantification. 

4.9.3.2.5 The experienced analyst’s judgment weighs heavily in evaluating chromatograms and 
mass spectra for compound identification. For instance, the retention times of surrogate 
compounds may be outside their expected windows due to sample matrix effects. If this 
has occurred, it must be fully documented in the appropriate report notes. 

4.9.4 Common Analytical Problems 

4.9.4.1 An analyst’s professional judgment plays a large role in how data is interpreted. The 
following guidelines should be followed in order to facilitate consistency between 
analysts. Any anomalies not addressed in this SOP must be discussed with the 
supervisor prior to implementation. All anomalies and corrective actions must be 
documented. 

4.9.5 Carryover 

4.9.5.1 In some cases, if analytes in a sample are very high, there may be carryover from one 
analysis to the next. If a sample is suspected of being high due to historical data or 
extract color, the sample should be diluted prior to analysis, or one or more blanks 
should be analyzed after the sample to insure that there is no carryover between 
analyses. 

4.92.2 However, in the case where high levels were not expected, and do appear in a sample 
analysis, the analysis after it should be examined carefully for carryover. Any sample 
analyte whose concentration exceeds 250 ng/l.d in the extract should be considered a 
candidate for carryover. 

4.9.5.3 If the following sample has no detected amount of the analyte or analytes which 
exceeded 250 ng/pl in the previous sample analysis, the following sample does not need 
to be reanalyzed. 
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4.9.5.4 If the following sample has detected amounts of the analyte or analytes which exceeded 
the 250 ng/pl in the previous sample analysis, the sample must be reanalyzed to test for 
possible carryover. 

4.9.6 Manual Peak Integrations 

4.9.6.1 Manual peak integrations should be used only when necessary to correct for matrix 
interference, tangent peaks, and rising baselines. Manual integrations are not to be used 
in an attempt to meet calibration, surrogate recovery, or spike recovery criteria. 

4.9.6.2 If the chromatogram shows degradation due to sample loading e.g. split peaks, lift off, 
or severe tailing, the sample should be diluted and reanalyzed if required detection 
limits permit. 

4.9.6.3 If a manual integration is necessary, use the following guidelines: 

l Integrate only the peak. Start where the peak lifts from the baseline and end as soon 
as it returns to the baseline. Do not integrate extra baseline in an attempt to increase 
peak area. 

., Do not “peak shave”. Do not cut off legitimate parts of the peak in order to reduce 
peak area. 

l In cases of tangent skims, do not increase or decrease peak areas or heights by 
skimming extra long baselines or drawing the baseline too low. 

l Always initial and date your manual integrations. 

4.9.7 Compound Quantification 

4.9.7.1 Target compound concentrations are calculated using the following equations: 
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4.9.7.2.1 The equation for internal standard calculations is 

Extract Concentration(ng I @) = A. :&” 
t-3 mm@ 

= Response for the target analyte 
= Response for the internal standard 
= Concentration of internal standard, in ng/pL 
= Average Response Factor (calculated from the initial calibration) 

4.9.7.2.2 If the %RSD of a compound’s relative response factor is 15% or less, than the 
concentration may be determined using the average response factor from the initial 
calibration. Alternatively, the RF may be used as long as the average RSD of all 
calibration analytes is ~15%. 

4.9.7.2.3’ The above equation is used directly by the HP computer to yield the extract 
concentration. 

4.9.7.2.4 To calculate the actual sample concentration, the following calculation must be used. 

Sample Concentration( pg I L) = 
FxDxfixGPC 

vi 

where: 

F = Amount found from HP quantitation report (ng/uL) 
D = Dilution factor of extract 

-- Vf = Final extract volume (pL) 
GPC = GPC dilution factor. Use 1 if GPC was not performed, 2 if GPC was used 
vi = Initial sample volume (mL) 

4.9.7.2.5 Normally, these calculations are automatically performed by the LIM system. 

4.9.7.2.6 Any sample extracts which exceed the upper calibration range for any analyte of 
interest must be diluted and reanalyzed to bring the analyte into the working range of the 
calibration. 
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4.9.7.3 Non-aqueous samples 

4.9.7.3.1 The results calculation for non-aqueous samples is very similar to that for aqueous 
samples. The only difference is the inclusion of a total solids term to calculate the dry 
weight equivalent of the initial sample size. 

Sample Concentration(j.Lg I L) = 
FxDxV/xGPC 

w,x T, 

where: 

W, = Sample size extracted in grams. 
TS = Total Solids in decimal format (i.e. 0.76 not 76). 

4.9.7.3.2 Any sample extracts which exceed the upper calibration range for any analyte of 
interest must be diluted and reanalyzed to bring the analyte into the working range of the 
calibration. 

5.1 Data Packet Organization 

5.1.1 See Appendix III for a check list detailing data packet organization. 

5.2 Quality Control Reports 

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data 
entered must be included in the data packet. The routine minimum is a method blank 
report, a method blank spike report, and an MSIIvlSD report. 

5.3 Sample Result Reports 

5.3.1 Data Qualifying Flags 
-. 

5.3.1.1 Sample report results are qualitied with data qualifying Sags. These flags have the 
following definitions: 

u: 

B: 

The analyte of interest was not detected, to the limit of detection indicated. 

The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself. The B flag is applied without regard to the 
relative concentrations detected in the blank and sample. 
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J: The analyte of interest was detected below the practical quantitation limit. This 
value should be regarded as an estimate. 

D: The value reported is derived from the analysis of a diluted sample or sample 
extract. 

x: Indicates an unresolvable isomeric pair. This flag indicates that calculated results 
are the sum of the two isomers. 

E: The value reported is based on a sample or sample extract in which the target 
analy-te concentration exceeded the calibration range. The value reported should 
be considered an estimate. 

6.1 General Issues 

6.1.1 See Appendix VII and VIII for QA/QC limit and corrective action tables. 

6.2 Initial Calibration 

6.2.1 Criteria 

6.2.1.1 Initial calibration data are evaluated using %RSD of the relative response factors as well 
as minimum average RRPs. The %RSD must be < 30% for each individual Calibration 
Check Compound (CCC). All other RRPs must be ~15%. Alternatively, RRPs may be 
used as long as the average RRPs for all compounds in the method are 515% and the 
CCCs are GO%. 

6.2.1.2 Calculate the %RSD for all compounds. CCC criteria are listed in Appendix IV. 

6.2.1.3 Calculate the individual and average RPs for each compound. 
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6.2.1.4 RPs are calculated using the equation 

where: 

AS = Response of target analyte 
Ais = Response of internal standard 
CS = Amount of target analy-te (m&L) 
cis = Amount of internal standard (ng/pL) 

6.2.1.5 The minimum acceptable average RF for all analytes is 0.050. See Appendix IV for a 
listing of all SPCCs. 

6.2.2 Corrective action 

6.2.2.1 If the criteria are not met, other standards may be analyzed or appropriate instrument 
/ maintenance and analysis of new standards must be performed. Failure to achieve the 

required minimum average RRF for the SPCC compounds may indicate the need to 
perform instrument maintenance or prepare fresh calibration standards. 

6.2.2.2 Some compounds, including but not limited to the nitroanilines, the nitrophenols and 
some additional Appendix IX analytes, tend to show poor or erratic response at the 
lower calibration levels. 

6.2.2.2.1 For routine analyte lists the lowest standard may be omitted from the initial calibration 
as long as the %RSD does not exceed 30% for any which are CCCs. Additionally, those 
compounds which are omitted from the lower calibration levels will also have an elevated 
reporting level to that of the lowest standard. 

6.2.2.2.2 For the Appendix IX analytes which exhibit odd calibration behavior refer to -,. 
Appendix XII for details on calibration. 
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6.3.1.1 At the beginning of each 12 hour QC period, a CCV standard is analyzed. The RF for 
each compound is calculated and the percent difference is calculated as follows: 

% Difference = 
RFc-RFixloo 

RFi 

where: 

wi = Average RF from Initial Calibration. 
WC = RRF from CCV standard. 

6.3.1.2 The %D results for all CCCs must be less than 20%. The %D for any other analytes 
should be < 40% for Navy work. 

6.3.1.3 In addition, all compounds must have a minimum RRF of at least 0.050. See Appendix 
V for all CCV criteria. 

6.3.2 Corrective action 

6.3.2.1 Check that all peaks have been properly integrated. Check the calculations. If the %D 
criteria are still not met, perform corrective instrument maintenance or re-tuning, and 
reanalyze the standard. If the %D or minimum RF criteria are still not met, a new CCV 
standard may need to be prepared, a new initial calibration performed, a new column 
installed, or other in.$rument maintenance performed in order to meet the CCV criteria. 

6.4 Method Blank 

6.4.1 Criteria 
-- 

6.4.1.1 A method blank is used to verify contamination-free reagents and apparatus. A method 
blank is prepared with every set of samples extracted at the same time, at a frequency of 
at least one blank per 20 samples. 

6.4.1.2 The concentration in a method blank of any analyte of concern should not be higher 
than the report limit. However, since phthalate compounds are common laboratory 
contaminants, these compounds are allowed to be present in a method blank at up to 5X 
the RL before corrective action is required. Any analyte response above the MDL is 
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reported. Values below the reporting limit are “I” flagged. Method blank control limits 
are detailed in Appendix VI. 

6.4.1.3 Where contractually required, e.g. Navy work, all analyte concentrations in the method 
blank must be <MDL. 

6.4.2 Corrective action 

6.4.2.1 The blank should be reanalyzed first if carry-over from a previously analyzed sample is 
believed to be the cause of the contamination. If the contamination is not present in the 
second analysis, the results of the second analysis may be used. Any similarly affected 
samples should also be reanalyzed. 

6.4.2.2 If an analpe is found in the blank but not in any of the associated samples, the sample 
batch may not require re-extraction unless this is required by contractual obligations. 
Consult the QC officer to determine if re-extraction and reanalysis are required. 

6.4.2.3 If any analyte exceeds the control limit in the blank and is also found in the associated 
sample extracts, the samples must be re-extracted and reanalyzed. 

6.4.2.4 .In any event, it is the laboratory’s responsibility to ensure that method interferences 
caused by contaminants in solvents, reagents, glassware, and other sample processing 
hardware leading to discrete artifacts and/or elevated baselines in the chromatograms be 
minimized. In the extreme case of chronic contamination, blanks may have to be 
analyzed from each stage of the sample processing to determine the contamination 
source so it can be eliminated. In all cases where blank contamination exceeds the 
control limit, a narrative comment must be made which documents the corrective 
actions taken. 

6.5 QC Check Sample (LCS) 

6.5.1 Criteria 

6.5x.1 The LCS is used to determine whether a method is in control during sample preparation 
and analysis. A LCS follows the same protocol as the matrix spike analysis except that 
the spiking solution is added to a blank matrix (deionized water for water or sea sand for 
soil/sediments) instead of an actual sample. 

6.5.2 Corrective action 

6.5.2.1 Check all peak integrations and sample calculations. 
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6.5.2.2 If the analyte recoveries still exceed the control limits, the blank spike extract should be 
reanalyzed. 

6.5.2.3 If the analyte recoveries are still out of control, re-extraction of tbe associated samples is 
required. 

6.6 Matrix Spike 

6.6.1 Criteria 

6.6.1.1 A sample is chosen from the samples to be analyzed, and an aliquot of spiking solution 
is added to this sample prior to extraction. It is not required that a matrix spike analysis 
be performed with each extraction batch unless the project QAPP requires it. However, 
the minimum frequency for MS analysis is 1 each per 20 samples per matrix. This 
matrix spike sample is used to evaluate the matrix effect of the sample upon recovery of 
selected target analytes. 

6.6.1.2 Analyte recovery is calculated as follows: 

%Recovery = 
SSR-SR x loo 

SA 

where: 

SSR = Concentration .in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added. 

6.6.1.3 MS recovery control limits are empirically derived from Lauck’s data and can be found 
in the Laucks QC Limits database, QC-DB. 

6.6.2 Corrective action 
-. 

6.6.2.1 Samples with spike recoveries outside control limits will be reviewed for possible 
corrective action. Corrective action may involve recalculation, re-extraction, and/or 
reanalysis. ‘Ibis process should also look at tbe recovery of surrogate compounds in the 
MS sample and at the recovery of matrix spiking compounds from the extraction batch 
blank spike analysis. In all cases, a narrative explanation of the condition is required to 
detail the corrective actions taken. 

6.6.2.2 If any analyte recovery exceeds the control limits the following action must be taken: 
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6.6.2.2.1 If the blank spike analysis yielded recoveries outside the control limits then m-extract 
and reanalyze all samples extracted with the MWMSD 

6.6.2.2.2 If the blank spike analysis was in control then recoveries outside the control limits can 
be attributed to matrix effect and sample results are. processed as normal. The report 
comments or narrative section must include comments about the out-of-control 
recoveries. 

6.7 Matrix Spike Duplicate 

6.7.1 Criteria 

6.7.1 .I The compound recovery criteria are identical to those for the matrix spike sample. In 
addition, the matrix spike duplicate is used to measure method precision. This is done 
by computing the relative percent difference (RPD) between the matrix spike and matrix 
spike duplicate recovery values. 

6.7.1.2 The calculation for RPD is as follows: 

RpD= Sl-S2 xl00 
(Sl+S2)/2 

Sl = Measured concentration for MS sample. 
s2 = Measured concentration for MSD sample. 

RPD control limits are detailed in Laucks QC Control Limits database, QC-DB. 

6.7.2 Corrective action 

6.7.2.1 Corrective action for RPD-values which exceed’the control limits follows the corrective -- action for MWMSD recoveries. If more than one RPD exceeds the control limit, re- 
extraction may not be required if it can be demonstrated that the sample is non- 
homogeneous and all MS/MSD recoveries are within the control limits. 
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6.8.1.1 Surrogates are chemically similar compounds added to every sample, method blank and 
QC sample prior to sample processing. They are used to monitor for potential sample 
processing errors and matrix effects. 

6.8.1.2 Surrogate compound recoveries are calculated as follow: 

%Recovery 

where: 

S” = Concentration of surrogate measured in extract. 
s, = Concentration of surrogate added. 

6.8.1.3 Surrogate recovery control limits are tabulated in the Laucks QC Control Limits 
.database, NEW-TEST. 

6.8.2 Corrective Action 

6.8.2.1 Check calculations for possible error. 

6.8.2.2 Check instrument performance, if necessary correct the problem and re-analyze the 
extract. 

6.8.2.3 Some samples may require dilution in order to bring one or more target analytes within 
the calibration range or to overcome significant matrix interference. This may result in 
the dilution of the surrogate response to the point that the recoveries can not be 
measured. If the surrogate recoveries are available from a less-diluted or undiluted 

-- aliquot of the sample or sample extract, those recoveries may be used to demonstrate 
that the surrogates were within the QC limits, and no further action is required. For all 
package work both the diluted and undiluted analyses will be provided. 

6.8.2.4 Re-extraction is not necessary in the case where a sample is chosen for MSIMSD 
analyses and the same recovery pattern is present in all three analyses. In this case, 
matrix effects may be assumed and m-extraction is not required for this sample. 
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6.8.2.5 If only one fraction is being analyzed for and surrogates that relate to the other fraction 
are out-of-control, then re-extraction and reanalysis for the target fraction is not 
required. 

6.8.2.6 All other circumstances require re-extraction and reanalysis of the affected sample(s). 

6.8.2.7 Out of control surrogate recoveries in the method blank require that all the samples in 
the associated batch be re-extracted and reanalyzed. In any case, it is imperative to 
identify the problem associated with low recovery so that it can be corrected. It is a 
requirement that all out of control surrogate recoveries and the corrective action taken 
be discussed in the narrative. 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3rd 
Edition, Method 827OC, “Semivolatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique,” Revision 
2, December 1996, U.S. EPA. 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3rd 
Edition, 2nd Update, Method 3640A, “Gel-Permeation Cleanup,” Revision 1, November 
1992, US EPA. 

US EPA. Contract Laboratory Program, Statement of Work for Organic Analysis, Multi- 
Media, Multi-Concentration, Document Number OLM03.1, August 1994. 
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APPENDIX I 

Calibration Standard Solution Concentrations, ng/pL 

Phenol 
bis(2Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlombenzene 
1,4-Dichlombenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chloroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)metbane 
2,CDichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4&Trichlorophenol 
2-Chlomnaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,dDinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

10 25 40 60 80 (6) 
10 25 40 60 80 (1) 
10 25 40 60 80 (6) 
10 25 40 60 80 (2) 
10 25 40 60 80 (2) 
10 25 40 60 80 (5) 
10 25 40 60 80 ‘(2) 
10 25 40 60 80 (4) 
10 25 40 60 80 (1) 
10 25 40 60 80 (6) 
10 25 40 60 80 (1) 
10 25 40 60 80 (2) 
10 25 40 60 80 (2) 
10 25 40 60 80 (2) 
10 25 40 60 80 (6) 
10 25 40 60 80 (6) i 
10 25 40 60 80 (4) 
10 25 40 60 80 (1) 
10 25 40 60 80 (6) 
10 25 40 60 80 (2) 
10 25 40 60 80 (7) 
10 25 40 60 80 (5) 
10 25 40 60 80 (2) 
10 25 40 60 80 (6) 
10 25 40 60 80 (5) 
10 25 40 60 80 (2) 
10 25 40 60 80 (6) 
10 25 40 60 80 (4) 
10 25 40 60 80 (2) 
10 25 40 60 80 (5) 
10 25 40 60 80 (1) 
10 25 40 60 80 (7) 
10 25 40 60 80 (2) 
10 25 40 60 80 (5) 
10 25 40 60 80 (7) 
10 25 40 60 80 (6) 
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4-N&phenol 5 10 25 40 60 
Dibenzofuran 5 10 25 40 60 
2,4-Dinitrotoluene 5 10 25 40 60 
Diethylphthalate 5 10 25 40 60 
4-Chlorophenyl-phenylether 5 10 25 40 60 
Fluorene 5 10 25 40 60 
4-Nitroaniline 5 10 25 40 60 
4,6-Dinitro-2-methylphenol 5 10 25 40 60 
N-Nitrosodiphenylamine 5 10 25 40 60 
4-Bromophenyl-phenylether 5 10 25 40 60 
Hexachlorobenzene 5 10 25 40 60 
Pentachlorophenol 5 10 25 40 60 
Phenanthrene 5 10 25 40 60 
Anthracene 5 10 25 40 60 
Carbazole 5 10 25 40 60 
Di-n-butylphthalate 5 10 25 40 60 
Fluoranthene 5 10 25 40 60 
Pyrene 5 10 25 40 60 
Butylbenzylphthalate 5 10 25 40 60 
3,3’-Dichlorobenzidine 5 10 25 40 60 
Benzo(a)anthracene 5 10 25 40 60 
Chrysene 5 10 25 40 60 
bis(2-Ethylhexyl)phthalate 5 10 25 40 60 
Di-n-octylphthalate 5 10 25 40 60 
Benzo(b)fluoranthene 5 10 25 40 60 
Benzo(k)fluoranthene 5 10 25 40 60 
Benzo(a)pyrene 5 10 25 40 60 
Indeno( 1,2,3-cd)pyrene 5 10 25 40 60 
Dibenzo(a,h)anthracene 5 10 25 40 60 
Benzo(g,h,i)perylene 5 10 25 40 60 
N-Nitrosodimethylamine 5 10 25 40 60 
2-Fluorophenol 5 10 25 40 60 
Aniline 5 10 25 40 60 
Phenol-d5 5 10 25 40 60 
2-Chlorophenol-d4 5 10 25 40 60 
1,2-Dichlorobenzene-d4 5 10 25 40 60 
Nitrobenzene-d5 5 10 25 40 60 
2-Fluorobiphenyl 5 10 25 40 60 
2,4,6-Tribromophenol 5 10 25 40 60 

80 - (6) 
80 ii 
80 (2) 
80 (1) 
80 (1) 
80 (7) 
80 (5) 
80 (6) 
80 .U) 
80 (1) 
80 (2) 
80 (6) 
80 (7) 
80 (7) 
80 (2) 
80 (1) 
80 (7) 
80 (7) 
80 (1) 
80 (3) 
80 (7) 
80 (7) 
80 (1) 
80 (1) 
80 (7) 
80 (7) 
80 (7) 
80 (7) 
80 (7). 
80 (7)' 
80 (1) 
80 63) 
80 (5) 
80 (8) 
80 (8) 
80 (9) 
80 (9) 
80 (9) 
80 (8) 
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D5 STD6 Std.&&& 
1 ,ZDiphenylhydrazine 5 10 25 40 60 80 (2) 
Benzidine 5 10 25 40 60 80 (3) 
TerphenyLdl4 5 10 25 40 60 80 (9) 
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APPENDIX II 

DFTPP Tuning Criteria 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

30-80% of mass 198 
less than 2% of 69 
present 
less than 2% of 69 
25-75% of mass 198 
less than 1% of 198 
100% 
5-9% of mass 198 
lo-30% of mass 198 
greater than 0.75% of mass 198 
O-100 % of mass 443 
40-l 10% of mass 198 
15-24% of mass 442 

CLP Criteria has been used as allowed by the method. The spectrum must be taken by averaging 
the peak apex with each of the adjacent scans and background subtracting not greater than 20 
scans prior to the beginning of DFTPP. 
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Data Packet Order List 

Surrogate Recovery Summary Report 
Blank Spike Recovery Report 
MS/MSD Recovery Report 
Method Blank Summary 
GCMS Instrument Performance Check 
Internal Standard Area and RT Summary Report 

Target Compound Results (Organics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results (if required) 
Sample Chromatograms, quantitation reports and spectra for all samples 

Initial Calibration Summary Report 
Chromatograms and quantitation reports for all initial calibration standards 
Continuing Calibration Summary Reports 
Chromatograms and quantitation reports for all CCV Standards 

Bar Graph Spectrum, mass listing and chromatogram for every DFTPP injection 
Method Blank Data 
Target Compound Results (Organics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results (if required) 
Chromatograms, quantitation reports and spectra for all method blanks 
Blank Spike Data 
Target Compound Results (Or&tics Analysis Data Sheet) 
Chromatograms, quantitation reports and spectra for all blank spikes 
Matrix Spike/Matrix Spike Duplicate Data 
Target Compound Results (Organics Analysis Data Sheet) 
Chromatograms, quantitation reports and spectra for all MS analyses 
Control Charts 

All extraction bench sheets, analysis log book pages, chains of custody, and any other pertinent 
information 
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APPENDIX IV 

Initial Calibration Criteria 

ound 
Phenol < 30% 
1,4-Dichlorobenzene < 30% 
2-Nitrophenol < 30% 
2,CDichlorophenol < 30% 
Hexachlorobutadiene < 30% 
4-Chloro-3-methylphenol < 30% 
2,4,6-Trichlorophenol < 30% 
Acenaphthene < 30% 
N-Nitrosodiphenylamine < 30% 
Pentachlorophenol < 30% 
Fluoranthene < 30% 
Di-n-octylphthalate < 30% 
Benzo(a)pyrene < 30% 

N-Nitroso-di-n-propylamine 
Hexachlorocyclopentadiene 
2,CDinitrophenol 
4-Nitrophecol 

ound 

Note: All analytes most have RFs 0.050. 

I 
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APPENDIX V 

Continuing Calibration Verification Criteria 

nd 0, D 

Phenol 20% 
1 .CDichlorobenzene 20% 
2-Nitrophenol 20% 
2,4-Dichlorophenol 20% 
Hexachlorobutadiene 20% 
4-Chloro-3-methylphenol 20% 
2,4,6-Trichlorophenol 20% 
Acenaphthene 20% 
N-Nitrosodiphenylamine 20% 
Pentachlorophenol 20% 
Fluoranthene 20% 
Di-n-octylphthaiate 20% 
Benzo(a)pyrene 20% 

N-Nitroso-di-n-propyhunine 
Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
4-Nitrophenol 

ound 

Note: All analytes must have RFs 0.050. 
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APPENDIX VI 

Method Blank Control Limits 

Phthalates 
All other compounds 

Control Limits 
Water soil 
5xRL 5xRL 
RL RL 

If contractually required, e.g. Navy work, all anaiyte concentrations must be < MDL in the 
method blank. 

Lauds Testing Laboratories, Inc. 



Method No:LTL-8276 
Revision: 1 
Date: 02/l 7199 
Page: 38 of 50 
Replaces: 0 I 

APPENDIX VII 

Method 8270 Flow Chart 
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Method 827OC QA Requirements and Corrective Actions 

QA Element 1 Method 

DFTPP 
Toning 
Verification 
(50 ns) 

gO%ofl98MIQ%of 
6969psmtl0CLYoi 
69 127 25-75x of 198 
197<IKof198 198 
100% 199 W%of 198 
275 IO-30th of 198 365 
z-.75% of 198 441 
pment b”t < 443 442 
40-IIO%ofl98443 IS- 

lowa near but above 
MDL, Y&SD for CCC 
<30, All othm should bc 
<IS%. RF for WCC 

Verification ~s~E;*~k SW 1. - . 
+IOO%ofUKISinthe 
IC”. RT or IS m”st be 

AceruphUmsdlO, 
Phcnntbrm-dlO, 

sxcept pbdmiam which 
mu* be <5x ulc MDL. 

Laucks Criterion Frequency 

Mass Abundrnce 5130. 
80% of 198 68 QK of 69 
69 pm-m 70 -2% of 69 
127 2575Wof 198 197 
<IKof 198 198 IOOY. 195 
54% of 198 275 IO-WY. 
of 198 365 >.75Y. of 198 
441 present but < 443 442 
40-11Wtof 198 443 IS- 
24% of 442 

6 levels, XRSD for CCC 
<30. All othcls <I%, All 
RPS a05 
Alternatively. average 
RSD must be <IS%. 

25 n&l slandard cvcry 12 
hours. Yfl far CCCQO. 
All RFs >0.05 Average 
Y~rn”s,be~lSX. - 
IS Area must bc -50% l” 

+IOO%ofthc IS in the IC. 
No RT limb for IS in the 
ccv. 

I+Dichlombenxm-d4, 
Naphtb&ne-d8, 
AcmqhdwedlO. 
PbmantbreredlO, 
Chrysenedl2, Peykne- 
dl2. all @ 20 r&l ea 
Aox must be -50% to + 
lOO%oftheusaoftheIS 
in the WV. RT musrbc 
within OS minuIcs of UT 
in CCV. 
All mlytss -XL. Except 
phtbrlatcr up to 5X RL. 

Every 12 bourr: CLP 
Criteria is uwd = 
allowed by the 
mahod. 

Al minimum, yearly 
or as ncccsaary due to 
major inrtrumcnt 
maintenmcc or 
continuing 
difftcultics mating 
tic ccv 
rqdrrmeno. 
Every 12 houn. 

All standards. blanks. 
matrix spikes. ma& 
spike duplicates. 
blank spikes. SRMn. 
and sample ,e- 
cxwacls. 

One m&ad blank 
p-3 20 samples or 
each extraction batch 
of samples. 
whichever is more 
fcqucnt. 

Corrective 
Action 

Retune instrument 
to pass criteria 

Re-analysis of out 
ofcontml 
nandards. 

Perform system 
mabumanz. re- 
Malyze ccv 
rtandrud. 

k-aodyrc my 
iample which IS 
lrsrsOrRTIM 
wt of range. 

Documentation 

Copies of dl raw data, 
mass calibration, NW. 
and Form VI. 

NoratIon in instmmem 
log and case nsmtivc 
applicable. 
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>A Element 

hrrogate 
iecovery 

3lank Spike 
iecovery 

tiS/MSD 
iecovery & 
UJD 

Method 
Criterion 

NitmbcnzencdS, 2- 
Fluombiphenyl. 
Tcrphcnyldl4. Phenol- 
d6.2.Fluomphcnol, .4 
2.4.6Tribmmophsnol. 
Upper and lower 
recovery limits 
dctcrminsd by 3X 
standard deviation of at 
least twenty samples. To 
bs performed a, least 
semi-annually. 

MsiMSD Recovery 
criteria 

Empirically derived fmm 
five or more MS&SD 
pairs. QC intetwl equals 
3X standard deviation. 

Lsueks Criterion 

NitmbenzencdS, 2. 
Fluombiphmyl. 
Tcrphenyldlb Phcnold6, 
Z-Fluomphcnol. & 2.4.6 
Tribmmophenol. Upper 
and lower recovery limits 
detemdncd by 3X standard 
deviation of at least twenty 
ramples. To be performed 
at km semi-arvwlly. 

Empirically derived fmm 
five or mot-c blank spikes. 
QC limit squids 3X. 

Empirically derived fmm 
live or mm MSIMSD 
pairs. QC intewal equals 
3X standard deviation. 

Frequency 1 Corrective Documentation 
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APPENDIX IX 

Appendix IX Calibration Standard Solution Concentrations, ng/pL 

1 STD2 STD3 STD4 STDS StdM@ 
2;6-Dichlorophenol 10 25 40 60 
1,2,4,5-Tetrachlorobenzene 10 25 40 60 
2,3,4,6-Tetrachlorophenol 10 25 40 60 
Dinoseb 10 25 40 60 
Methanesulfonate, methyl 10 25 40 60 
Methanesulfonate, ethyl 10 25 40 60 
Phosphorothiotic Acid 10 25 40 60 
Safrole 10 25 40 60 
Isosafrole, cis & trans 1p 25 40 60 
1,4-Naphthoquinone 10 25 40 60 
1,3-Dinitrobenzene 10 25 40 60 
Thionazin 10 25 40 60 
2,4-D, methyl ester 10 25 40 60 
Diallate 10 25 40 60 
Phorate 10 25 40 60 
Dimethoate 10 25 40 60 
Silvex, methyl ester 10 25 40 60 
2,4,5-T, methyl ester 10 25 40 60 
Pronamide 10 25 40 60 
Disulfoton 10 25 40 60 
Methyl parathion 10 25 40 60 
Ethyl parathion 10 25 40 60 
Isodrin 10 25 40 60 
Chlorobenzilate 10 25 40 60 
Kepone 10 25 40 60 
Famphur 10 25 40' 60 
3-Methylcholanthrene 10 25 40 60 
Ethanamine,N-methyl-N-nitroso 10 25 40 60 
N-nitrosomorpholine 10 25 40 60 
Butanamine, N-butyl-N-nitroso 10 25 40 60 
2-Naphthalenamine 10 25 40 60 
Diphenylamine 10 25 40 60 
1,3,5-Trinitrobenzene 10 25 40 60 
4Aminobiphenyl 10 25 40 60 
Methyapyrilene, HCL 10 25 40 60 

80 G45) 
80 @a 
80 (A51 
80 (~45) 
80 (446) 
80 (‘46). 
80 @4) 
80 c46) 
80 w4 
80 (‘46) 
80 (‘46) 
80 @4) 
80 (44) 
80 (A41 
80 (A41 
80 (A4) 
80 (A41 
80 C-44) 
80 646) 
80 G44) 
80 (‘44) 
80 G44) 
80 W) 
80 W) 
80 (‘46) 
80 C-44) 
80 W) 
80 G43) 
80 (‘43) 
80 (A31 
80 (A31 
80 (A31 
80 (A31 
80 (A31 
80 (A31 
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D3 STD4 STDS Std &lix& 

p-Dimethylaminoazobenzene 10 25 40 60 
2-Acetylaminofluorene 10 25 40 60 
7,12-Dimethylbenz(a)anthracene 10 2.5 40 60 
2-Picoline 10 25 40 60 
Pentachloroethane 10 25 40 60 
Acetophenone 10 25 40 60 
N-Nitrosopyrrolidine 10 25 40 60 
N-Nitrosopiperidine 10 25 40 60 
Hexachloropropene 10 25 40 60 
I ,CPhenylenediarnine 10 25 40 60 
Pentachlorobenzene 10 25 40 60 
1 -Naphthylamine 10 25 40 60 
5-Nitro-o-tolmdine 10 25 40 60 
Pentachloronitrobenzene 10 25 40 60 
N-Nitroquinoline-N-oxide 10 25 40 60 
3,3-Dimethylbetidine 10 25 40 60 
Hexachlorophene 10 25 40 60 
N-Nitrosodiethylamine 10 25 40 60 
o-Toluidine 10 25 40 60 
Phentermine 10 25 40 60 
Sulfotep 10 25 40 60 
Aramite 10 25 40 60 
Phenacetin 10 25 40 60 

80 (A3) 
80 (A3) 
80 (A3) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7). 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) I 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
80 (A7) 
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Appendix X 

Analytes Amenable to Analysis by Method 827OC 

Phenol 94 65,66 
bis(2-Chloroethyl)etber 93 63,95 
2-Chlorophenol 128 64,130 
1,3-Dichlorobenzene 146 148,111 
1 ,CDichlorobenzene 146 148,111 
Benzyl Alcohol 108 79,77 
1,2-Dichlorobenzene 146 148, 111 
2-Methylphenol 107 108,77 
Bis(2-chloroisopropyI)ether 45 77,121 
4-Methylphenol 107 108,77 
N-Nitroso-di-n-propylamine 70 42, 101 
Hexachloroethane 117 201,199 
Nitrobenzene 77 123,65 
Isophorone 82 195, 138 
2-Nitrophenol 139 109,65 
2,4-Dimethylphenol 122 107,121 
Benzoic Acid 122 105,77 
bis(2-Chloroethoxy)methane 93 95, 123 
2,4-Dichlorophenol 162 164,98 
1,2,4-Trichlorobenzene 180 182, 145 
Naphthalene 128 129,127 
4Chloroaniline 127 129,65 
Hexachlorobutadiene 225 223,227 
4-Chloro-3-methylphenol 107 144, 142 
2-Methylnaphthalene 142 141 
Hexachlorocyclopentadiene 237 235,272 
2,4,6-Trichlorophenol 196 198,200 
2,4,5-Trichloropbenol 196 198,97 
2-Chloronaphthalene 162 127,164 
2-Nitroaniline 65 92, 138 
Dimethylphthalate 163 194, 164 
Acenaphthylene 152 151,153 
2,6-Dinitrotoluene 165 63,89 

8270 Tu 

hIi& 
12.20 
12.32 
12.33 
12.69 
12.87 
13.44 
13.39 
13.86 
13.88 
14.33 
14.39 
14.27 
14.64 
15.42 
15.59 
15.89 
16.62 
16.16 ~. 
16.34 
16.55 
16.71 
17.04 
17.32 
18.65 
18.87 
19.61 
19.91 
20.02 
20.39 
20.92 
21.68 
21.71 
21.88 
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3-Nitroaniline 138 108,92 
Acenaphthene 154 153,152 
2,4-Dinitrophenol 184 63, 154 
4-Nitrophenol 139 109,65 
Dibenaofuran 168 139 
2,4-Dinitrotoluene 167 
4-Nitroaniline 138 65,108 
4,6-Dir&o-2-methylphenol 198 51,105 
N-Nitrosodiphenylamine 169 168,167 
4-Bromophenyl-phenyletber 248 250, 141 
4-Chlorophenyl-phenylether 204 206,141 
Fluorene 166 165,167 
Diethylphthalate 149 177,150 
Hexachlorobenzene 284 142,249 
Pentacblorophenol 266 264,268 
Phenanthrene 178 179, 176 
Antbracene 178 176, 179 
Carbazole 167 84 
Di-n-butylphthalate 149 150 
Fluoranthene 202 101 
Pyrene 202 200,203 
Butylbenzylphthalate 149 91 
3,3’-Dichlorobenzidine 252 254,126 
Benzo(a)anthracene 228 229,226 
Cbrysene 228 226,229 
bis(2-Ethylhexyl)phthalate 149 167,279 
Di-n-octylphthalate 149 167,43 
Benzo(b)fluorantbene 252 253, 125 
Benzo(k)fluoranthene 252 253,125 
Benzo(a)pyrene 252 253,125 
Indeno( 1,2,3-cd)pyrene 276 138,227 
Dibenzo(a,h)antluacene 278 139,279 
Benzo(g,h,i)perylene 276 138,277 
N-Nitrosodimethylamine 74 42 
2-Fluorophenol 112 64 
Aniline 93 66,65 

t 8270 Tu 

fJa 
20.92 
22.32 
22.59 
22.92 
22.83 
23.08 
24.27 
24.39 
24.45 
25.51 
23.99 
23.92 
23.95 
25.93. 
26.54 
26.94 
27.07 
27.67 
29.10 
30.74 
31.42 
33.82 
35.33 
35.27 
35.41 
35.74 
37.57 
38.54 
38.63 
39.55 
43.87 
43.99 
45.12 
5.76 
9.46 
12.08 
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Phenol-d5 99 42,71 
2-Chlorophenol-d4 132 68 
1.2-Dichlorobenzene-d4 152 115 
Nitrobenzene-d5 82 128,54 
2-Fluorobiphenyl 172 171 
2,4,6-Tribromophenol 330 332, 141 
1,2-Diphenylhydrazine 77 182, 105 
Benzidine 184 92, 185 
Terphenyl-d 14 244 122,212 

2,6-Dichlorophenol 162 164,63 
1,2,4,5-Tetrachlorobenzene 216 214,218 
2,3,4,6-Tetrachlorophenol 230 232,234 
Dinoseb 211 163, 117 
Methanesulfonate, methyl 80 79,95 
Methanesulfonate, ethyl 109 97 
Phosphorothiotic Acid 97 121, 198 
Safrole 162 104,131 
Isosafrole, cis & trans 162 104,131 
1,4-Naphthoquinone 158 102,104 
1,3-Dinitrobenzene 168 76,122 
Thionazin 97 96,107 
2,4-D, methyl ester 199 175,234 
Diallate 86 234,236 
Phorate 260 231, 121 
Dimethoate 87 93, 125 
Silvex, methyl ester 196 225,282 
2,4,5-T, methyl ester 233 235,268 
Pronamide 173 175,255 
Disulfoton 88 274, 142 
Methyl parathion 263 125,109 
Ethyl parathion 291 235, 186 
Isodrin 193 195,230 

hiI0 
12.17 
12.29 
13.36 
14.58 
20.16 
24.77 
24.48 
31.27 
32.06 

lminl 
16.02 
18.48 
22.32 
26.11 
8.27 
10.17 
15.22 
17.69 
19.31 
19.96 
20.63 
23.10 
23.55 
24.40 
24.44 
25.04 
25.33 
25.75 
25.77 
26.06 
27.25 
28.53 
29.07 
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Chlorobenzilate 139 251,253 
Kepone 272 274,355 
Famphur 218 125,217 
3-Methylcholantbrene 268 252,253 
Ethanamine,N-methyl-N-nitroso 42 88,43 
N-nitrosomorpholine 56 86,116 
Butanamine, N-butyl-N-nitroso 84 41,57 
2-Naphthalenamine 143 144, 115 
Diphenylamine 169 168, 167 
1,3,5-Trinitrobenzene 213 75,74 
4Aminobiphenyl 169 168,170 
Methyapyrilene, HCL 58 97,191 
p-Dimethylaminoazobenzene 120 225,226 
2-Acetylaminofluorene 181 180,223 
7,12-Dimethylbenz(a)anthracene 256 241,239 
2-Picoline 93 92,78 
Pentachloroethane 167 165, 119 
Acetophenone 105 77,Sl 
N-Nitrosopytrolidine 100 41,42 
N-Nitrosopiperidine 42 114,55 
Hexachloropropene 213 215,211 
1,4-Phenylenediamine 108 80,81 
Pentachlorobenzene 250 252,248 
1 -Naphthy lamine 143 144,115 
S-Nitro-o-toluidine 152 77,106 
Pentachloronitrobenzene 237 214,295 
N-Nitroquinoline-N-oxide 190 160,89 
3,3.-Dimethylbenzidine 212 213,211 
Hexachlorophene 196 198,209 
N-Nitrosodiethylamine 74 42 
o-Toluidine 106 107 
Phentetmine 58 91,134 
Sulfotep 97 322,202 
Aramite 135 193,208 
Phenacetin 108 109,179 

imid 
31.64 
32.30 
32.52 
39.26 
7.08 
13.06 
16.99 
21.99 
23.07 
24.23 
25.02 
28.52 
31.14 
33.04 
36.97 
7.70 
12.00 
14.19 
14.24 
15.16 
17.12 
18.19 
22.94 
23.16 
24.22 
26.82 
29.60 
33.69 
39.26 
9.88 
14.05 
15.95 
25.09 
23.29 
25.39 
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Semivolatile Internal Standards With Corresponding Anslytes Assigned For Quantitation 

1,4-Dichlorobenzexwd4 Napbthalene-d8 

Phenol 
Bis(2Xbloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,CDichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chioroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Aniline 
Pyridine 
Phenol-d5 
2-Chlorophenol-d4 
1.2-Dichlorobenzene-d4 
N-Nitrosodimethylamine 
2-Fluorophenol 

Methanesulfonate methyl 
Methanesulfonate ethyl 
Phosphorotbiotic acid 
Ethanamine, N-methyl-N- 
nitroso 
N-&trosomorpholi 
2-Picoiine 
Pentachloroethane 
Acetophenone 
%Nitrosopyrrolidine 
1%Nitrosopiperidine 

Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Nitrobenzene-d5 
2,6-Dichlorophenol 
Safrole 
Isosafrole, cis & tram 
1,4-Naphthoquinone 
Butanamine, N-methyl-N- 
nitroso 
Hexachloropropene 
1,Cphenylenediamine 
Phentermine 

Acenaphthene-dl0 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Xhloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,CDinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitroanil$e 
Fluorene 
4-Chlorophenyl-phenyletber 
Diethylphthalate 
1,2,4,5-Tetrachlorobenne 

2,3,4,6-Tetrachlorophenol 
1,3-Dinitrobenzene 
Thionazin 
2,4-D methyl ester 

Diallate 
Phorate 
Dimethoate 
Silvex methyl ester 
2,4,5-T methyl ester 
2-Naphthaleneamine 
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1,4-Dichlorobenzene-d4 Naphthalene-d8 Acenaphthene-dl0 

N-Nitrosodiethylamine 
0-Toluidme 

Pentachlorobenzene 
1-Naphthylamine 
S-Nitro-o-toluidine 
Pentachloronitrobenne 
Sulfotep 
Aramite 

Phenanthrene-dl0 Chrysene-dl2 

4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenyiamine 
4-Bmmophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalatew 
Fluoranthene 
2,4,6-Tribmmophenol 
1,2-Diphenylhydrazine 
Dinoseb 
Pmnamide 

Disulfoton 
Methyl parathion 
Ethyl parathion 
Isodrin 
Diphenylamine 
1,3,5-Trinitrobenzene 
4-Aminobiphenyl 
Methapyrilene, HCL 
N-Nitroquinoline-n-oxide 
3,3-Dimethylbenzidine 
Phenacetin 

Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenxidine 
Benzo(a)anthracene 
Chrysene 
bis(2-EthylhexyQphthalate 
Benxidine 
Terphenyl-d14 
Chlombenzilate 
Kepone 
Famphur 
P-Dimethylaminoazobenzene 
2-Acetylaminofluorene 
7,12- 
Dimethylbenx(a)anthracene 
Hexachlorophene 

Perylenedl2 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
3-Methylcholanthrene 
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APPENDIX XII 

Comments On Analysis Of Appendix IX Semivolatile Compounds 

Stock solutions of target Appendix IX compounds listed above were purchased from a 
commercial source (e.g. Supelco). 

Appendix IX Semi-Volatile Mix 2 #4-6971 (A2) 
Appendix IX Semi-Volatile Mix 3 #I 4-6972 (A3) 
Appendix IX Semi-Volatile Mix 4 # 4-6973 (A4) 
Appendix IX Semi-Volatile Mix 5 # 4-6974 (AS) 
Appendix IX Semi-Volatile Mix 6 # 4-7601 (A6) 

Some additional analytes required for analysis were not present in these available 
solutions. Therefore, a special certified custom mix was ordered from Supelco under lot # 
LA-6941 1 (A7). All purchased stock solutions contained all analytes of interest at a 
concentration of 2000 pg/mL each in methylene chloride. 

Calibration standards were prepared in methylene chloride at five concentration levels 
(10,25,40,60 and 80 ng/pL). Each calibration standard contains all compounds of 
interest, surrogates, and internal standards. The internal standards were added so that they 
were present in all calibration standards at a concentration of 20 ng/pL each. 

Through preparation of mixed Appendix IX semivolatile standards, it has been 
documented that aramite, safrole, isosafrole, 3-methylcholanthrene , 3,3- 
dimethylbenzidine, methapyrilene HCL, hexachlorophene, and alpha,alpha- 
dimethylphenethylamine are unstable when combined in working solutions with other 
semivolatile target compounds, which limited expiration of the standard mixes to 3 
months only. 

Due to the nature of the Appendix IX compounds it was impossible to combine all six 
-. standard mixtures into one solution. Instead, Mixes #2 & #3 only were mixed together 

and the remaining standards were analyzed individually and resulted in good analytical 
resolution and easy identification of each components. Most of the analy-tes demonstrated 
excellent linearity, and their response factors were constant over the calibration range 
(%RSD <15). However, some analytes like kepone, 1,3,5-trinitrobensene, 7,12- 
dimethylbenz(a) anthracene, 1,4-phenylenediamine, n-nitroquinoline-n-oxide, and 
hexachlorophene performed poorly due to the limited sensitivity and/or erratic 
chromatographic behavior. 
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Comments - Continued 

Also it was discovered that n-nitrosodiphenylamine decomposes in the injection port and 
can not be separated with diphenylamine. Diastereoisomeric pair aramite and isosafrole 
can hardly be resolved on the RTX-5 column. Diallate and phorate as well as the pair of 
2,4,5-T methyl ester and pronamide components arc not resolved chromatographically 
and produce mass spectra containing ions contributed by both co-eluting analytes. 

For Appendix IX and TCLP analyses, the compound 3-metbylphenol (m-Cresol) coelutes 
with 4-methylphenol (p-Cresol). Since the spectrum and retention time for these two 
compounds are the same, these two compounds will be reported together as the sum of 
these two compounds and with the assumption that 3-methylphenol has the same 
response factor as the 4-methylphenol present in the standards. 
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