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Roger C. Anderson, Environmental Bureau Chief, NMOCD. 

Ben Stone, UIC Administrator , NMOCD. 

David R. Catanach, UIC Director, NMOCD. 

Alva L. Smith, Chief, Office of Qual. Assurance., EPA Region VI. 

Oscar Cabra, Chief, Water Source Pro. Branch, EPA Region VI. 

A4. PROJECT/TASK ORGANIZATION 

PURPOSE: The NMOCD QAPP shall provide a clear understanding of 
intra and interorganization participation in project management, 
objective planning, sampling, analyses and data quality 
management. 

It will also provide documentary evidence of the roles and 
responsibilities of key individuals within the NMOCD that are in 
charge of major data gathering activities related to UIC sampling 
projects. This QAPP shall ensure that co~tractors incorporate EPA 
QA/R-5 as well. The NMOCD is presently using Trace Analysis, Inc. 
of Lubbock, Texas for its contract laboratory services. (See 
Appendix E Trace Analysis, Inc. Quality Management Plan) 

The Quality Assurance Officer (QAO) for the NMOCD is' an Environ
omental Bureau Staff member who reports to the Environmental 

'Bureau Chief. ( appendix B See figure 1-1) The QA/QC officer 
works with the UIC director and _UIC Administrator as well as the 
Environmental Bureau staff (appendix B See figure 1-2) to ensure 
that all samples are collected and data measurements incorporate 
the appropriate EPA approved QA/QC procedures and methods. 

Environmental data generated from various sampling events will be 
collected, 'and reviewed by the NMOCD Environmental Bureau staff 
.and NMOCD District Environmental representatives. 
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The data that is collected will be utili'ied by the following: 
I' 

1. NMOCD Environmental Bureau staff. 

2. NMOCD UIC Director. 

_3 . NMOCD QAO. 

Analytical data will be collected by experienced NMOCD personnel 
on the following types of UIC wells and regulated facilities' with 
the following estimated frequency. 

1. Class I non-hazardous Industrial wells at NMOCD permitted 
discharge ~lan facilities - (on approval and renewal) . 

il 

2. Class II Salt Water disposal and secondary recovery 
injection wells - (on random type basis) . 

3. Class III brine wells -(on approval:and,renewal of WQCC 
discharge plans) . 

I 1 

4. Class V non-hazardous industrial waste wells at oil and gas 
facilities regulated by the OCD. -(on random type basis upon 
discovery, and if permitted at least annually) . 

Note: OCD may require a greater frequency of sampling be 
conducted on regulated UIC well sites and discharge plan permit 
sites if the vadose zone and/or groundwater has been impacted. 

AS. PROBLEM DEFINITION/BACKGROUND 

This QAPP shall provide the needed measure of reliability for the 
I, 

NMOCD UIC prog,ram. 

The plan shall specifically address methods which shall beutil
ized in the field ~hile'collecting sampl~s for chemical analysis. 
These steps and 'procedures will ensure t~at data collected as a 
result of a field sampling events will be both reliable and non
contaminated as well as ,legally defendable in court. 

This QAPP is a requirement for the EPA UIC program and is needed 
in order to ensure that ,the (UIC) programs provide quality data' 
for the protection'of surf~ce/groundwater, human health and the 
environment. 

The data when collected will be sent/reviewed through the NMOCD 
Environmental"Bureau and the NMOCD QAO in order, to make a 
decision/conclusion on the data in terms of its validity. 
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The QAO along with the Environmental Bureau Chief will then 
coordinate an appropriate corrective action with the NMOCD UIe 
Director. If Discharge plan facilities are involved then the 
approprIate member of the Environmental Bureau Staff will also be 
involved in the corrective action measur~s.· 

A6. PROJECT/TASK DESCRIPTION 

The NMOCD Quality Assurance Project Plan will provide the 
framework in which the agency can evaluate chemical sample data. 
This data collected within the UIe progrqm will ensure that 
conclusions drawn from the sample collection data are accurate 
and precise. Data that is collected may then be utilized by 
agency personnel so that sources of groundwater are protected 
as intended in the UIe program. 

Samples to be collected will depend upon the type of facility and 
the possible contaminants that could exist. EPA approved sample 
methods will be utilized on samples to be analyzed. 

The frequency of sampling will depend upon the permit conditions 
or the need for spot type sampling to ensure facility/operator 
compliance with State and Federal regulations. 

Personnel from the Environmental Bureau as well as the District 
Environmental representatives will collect samples as part of the 
process described above. 

Reports will be submitted to the QAO.and when corrective action 
is needed will be sent to the Environmental Bureau Chief and UIC 
Director along with QAO and Environmental: Bureau staff 
recommendations. 

A7. D,QO FOR MEASUREMENT DATA 

The NMOCD QAPP must ensure that data quality objectives are 
maintained through the planning, sample collection and data 
generation process. In other words the data must be able to 
support conclusions that are drawn from it and be of such quality 
that the data can be defended. 

Quantitative goals must therefore be established in order that 
the sample/data collection method is of ~ufficient quality and 
sensitivity. The Data must also be preci'se in the sense' that a 
sufficient number of samples are obtained in order to produce the 
required degree of certainty. 

The scope of this QAPP covers a wide range of Exploration and 
Production provinces within the s~ate of New Mexico. Generally 
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the geographic area's can be divided into 'two areas, NorthWest New 
Mexico or the San Juan Basin, and SouthEast New Mexico or the 
Permian Basin. The Class II UIC wells receive exempt RCRA Exempt 
E&P wastes that can be different in chem~cal nature. 
The San Juan Basin is mostly a Natural Gas production area 
producing from Cretaceous age sands, coal:s, and shales. The 
Permian Basin is mostly a crude oil production area that produces 
from carbonates of Permian age. The difference in the geology of 
the two basins leads to the produced and iinjected waters being 
chemically different in nature. The major differences would be 
in salinity, dissolved gases, and dissolved hydrocarbons. 

The NMOCD also permits Class I Non-Hazardous and Class. III br'ine 
extraction wells. The Class III Brine Extraction wells are 
located in ~outheast New Mexico. These wells are permitted with 
the NMOCD as discharge plans through the Water Quality ,Control 
Commission (WQCC) and Water Quality Act (WQA) of the state of New 
Mexico. The effluent generated at these sites would consist of 
very high salinity brines, which are used as drilling and 
completion fluids in Exploration and Productiori operations. The 
Class I Non-Hazardous wells receive non-hazardous type oil field 
wastes. 'These facilities are permitted by the NMOCD through the 
WQCC and WQA of the state of New Mexico. "The operators of these 
sites are required to sample the injected effluent stream 
quarterly to ensure that the wastewater is non-hazardous. 

The data that NMOCD obtains and reviews will essentially be 
generated, from sampling of a wide range q,f media such as soils, 
surface and groundwater,' including waste "streams generated by 
Exploration an9 Production operations. The data would primarily 
be utilized by, the Environmental Bureau Staff but could also be 
utilized by district environmental representatives, the UIC 
Director, and the general public, as weI} as the oi~ and gas 
industry. In the case of a compliance issue it could be used by 
all of the above and the Federal EPA along with other concerned 
regulatory agencies. ' 

The data needed will be from specific UI~ facilities. In other 
words the sampling,requirements in terms of types and frequency 
will depend on the type of UIC facility. However, the QA/QC for 
the collection and analysis for the data Mould generally be the 
same. These procedures are listed below:: 

1.. 

2. 

In Appendix C - Are sample holding t'imes, sampling methods, 
and quantitative acceptance criteria. 

In appendix D under OCD sampling ,procedures all sample types 
and collection methods are listed asa document. 
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In Appendix E unde'r Trace Analysis, Inc. Quality Manual with 
Quality Management Plan lists all the quality control steps 
for the laboratory. 

By integrating 1, 2, and 3 listed above the QAO for the NMOCD can 
maintain the needed sensitivity, precision, accuracy, and 
completeness of each sampling event for each major parameter. 
Thus allowing the goal of attaining dat~:that will be 
representative, accurate, precise and comparable can then be met. 

The following process may then be integrated in a synergistic 
manner to obtain these goals: 

Develop and utilize statistical and/or random sampling 
methods where appropriate. 
Collect appropriate type and amount of samples. 
Ensure that all samples collected will be representative of 
the media by sampling at different locations within the 
project area. 
Include verification and validation ,of sampling and 
analytical techniques in the process. 

Consistency will form the basis for obtaining sample data that is 
comparable. Selection of sampling methods, procedures, and 
preservation methods throughout a sampli~g project will result in 
resul t's that are comparable. 

AS. PROJECT NARRATIVE 

The success of a project shall be determined by the accuracy and 
precision of the sample in relation to both the sampling event 
and the sample analysis. Sample design requirements will be 
surveyed in such a manner as to reduce or eliminate any possibly 
of the samples being rendered unacceptable in terms of accuracy 
and precision. Sample types and their collection location will 
also be of prime consideration and should be done in such a 
manner as to ensure that sample repeatability will not be 
compromised due to collection methods. Sqmples will be handled in 
such a manner as to ensure that custody transfer and sample 
handling is done in such a ~ay as to ensure sample validity. 

The personnel involved in collecting and using the data will be 
mostly NMOCD Environmental Bureau staff dnd would sometimes 
include district environmental staff representatives. The staff 
members have training and they have technical degrees in 
engineering and geology as well as on the job training. 

Only EPA approved analytical methods will be selected based on 
the nature of the specimen i.e .. ' solid or . liquid .and possible 
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constituents i.e. organic/inorganic. The analytical methods are 
outlined and discussed in OCD sampling procedures listed in 
appendix (C). The QAO and other environmental staff members will 
evaluate jointly the validity of ongoing sampling procedures in 
order to ensure that sample and analytical methods are delivering 
the desired results. The QAO and the lab will,also work together 
in order to optimize sampling events in t~rms of methods that are 
selected are acceptable EPA standard methods for the sample of 
interest. Sampling events will be done in such a manner as to 
ensure that site problems and logistics issues are handled in 
such a manner as to assure sample validity i.e. items which can 
be controlled such as sample dates and sample equipment will be 
addressed so they do not have an adverse impact on theQA/QC of 
the samples being taken at a particular facility or project site. 

A9. SPECIAL TRAINING/CERTIFICATION 

All Environmental Bureau Staff (including: the QAO) and District 
Environmental Representatives will receiv:e the OSHA 1910.120 40 
Hour HAZWOPER training required and maintain the refresher 
training annually. This training will ensure that NMOCD staff is 
collecting samples in such a manner that they should not pose a 
threat to themselves or others while in the act of collecting 
samples. 

Any UIC training regarding UIC and sampllng will be attended by 
the QAO with regards to QAPPs and QMPs. This will have .to be done 
over time as the QAO has many other job responsibilities other C 

than UIC Quality Assurance. The presentNMOCD QAO has attended 
the EPA required seminars on the following: . 

Orientation to Quality Assurance Mariagement. 
Introduction to Data Quality Objectives. 
Quality Management Plans (QMPs) and:Quality Assurance 
Project plans (QAPPs). 

All Environmental Bureau staff, including the QAO and Bureau 
Chief has technical degrees in either engineering, geology, or 
hydrology. Many of the staff members' have worked in the oil and 
gas ihdustry and therefore have a good understanding of what 
potential problems may arise at a particular project location. 

All training and job qualifications are maintained at the OCD 
personnel office. 
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A10. DOCUMENTATION AND RECORDS 

The importance of documentation and record keeping is of 
paramount importance towards the success of the UIC chemical 
sampling program and must therefore be considered an integral 
part of the NMOCD QAPP. 

1. All records must be itemized with all information included. 

2. The reporting format must be such that the results of the 
sampling event can be found with ease. 

3. 

4. 

5 . 

6. 

The report must also include the rav./ data, instrument 
printouts, QA/QC checks, and calibration where needed. 

The Standard turnaround time will be 30 days with other 
options such as 24 and 72 hour emergency turnaround 
available through our contract lab. 

The NMOCD staff member who collects :!the sample will note any 
difficulties in his/her field book. The field books are 
kept on file with the Environmental Bureau Chief. 

All original documents are kept 
Environmental Bureau located at 
in Santa Fe, New Mexico. Phone: 

,i 

on file with the NMOCD 
2040 South Pacheco street, 
(505-827-7131.) 

Measurement/Data 
Acquisition: 

Bl. SAMPLING PROCESS DESIGN 

A sampling process by design must be representative, complete and 
documented to provide scientific., legally defendable, usable 
environmental data. 

The sample design process shall incorporate the following: 

1. A general experimental design for the project. 

2. 

3 . 

The types of samples that are required. 

Sainpre network design, frequency, matrices, measurement 
parameters, and rationale for the design. 
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4,. Guidelines to be followed - including locations and accuracy 
of samples. 

5. Classification of measurements. 

6. Measurement validation procedures. 

7. Measurement of process conditions. 

In Appendix C and D are the NMOCD guidelines to be used in sample 
collection to ensure that all the points i - 7 above are covered. 

B2. SAMPLING METHODS REQUIREMENTS 

All sample methods will be EPA approved m~thods and are outlined 
in Appendix(S) - C, D, and E. These appendices'address the 
entire range of sample collection through!: sample analysis at the' 
lab. The NMOCD shall use the information! in these appendices to 
ensure that all sample projects are complete, ,representative, and 
documented to provid~ scientific, legall~ defendable, and usable 
environmental data. 

B3. SAMPLE HANDLING/CUSTODY REQUIR~MENTS, 
• ',I 

The Handling and Custody transfer for samples is ,outlined in the 
appendices' - C, D, and E. The use of the !information in: the 
appendices will allow the NMOCD to take i-rtto account maximum 
allowable holding times before extraction: or analysis, and will 
provide the needed procedure to ensure that the appropriate 
provisions are maintained in sample custoQy. 

B4. ANALYTICAL METHODS REQUIREMENTS 

The,required analytical methods 'will be EPA approved methods and 
are outlined in the QA/QC information submitted by the lab, this 
information may be found in Appendix E. ~he lab and NMOCD will 
work together in order to determine corrective steps to ensure 
method failure does not occur. 

BS. QUALITY CONTROL REQUIR~MENTS 

, • ~I ' 

All chemical method' Quality control requl.irements are addressed in 
the Appendices - C, D, and E. 
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B6. INSTRUMENT/EQUIPMENT TESTING, INSPECT'ION, MAINTENANCE , 
REQUIREMENTS 

, 

All Instrument/Equipment Testing, Inspection and Maintenance are 
drawn out in the Appendices - C, D, and E:. 

B7. INSTRUMENT CALIBRATION AND FREQUENCY 

All instrument calibration and .frequency of calibration are drawn 
out in the Appendices - C, D, 'and E. 

B8. INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND 
CONSUMABLES 

All supplies and consumables shall be inspected and accepted for 
project use by the QAO and Environmental Bureau staff. Supplies 

:will include all sample containers, custody tapes/labels and 
sampling gear such as bailers, Conductivity, and Ph. me'ters. 
Consumables shall consist of items such as ,indelible writing ink 
pens, gloves, hoses, distilled water, isopropyl alcohol, and 
soap. 

All of the above items will be maintained and stored in such a 
manner as to ensure proper sample gathering procedures are 
carried out in order to reduce the chance! of contamination of the 
sample being collected. 

B9. DATA ACQUISITION REQUIREMENTS(NON-DIRECT MEASUREMENTS) 

Data such as specific conductivity and groundwater depths will be 
obtained from the New Mexico State Engineer as well as Federal 
sources such as the USGS (United States Geological Survey). 
Information regarding site specific infor,mation where available 
will be obtained from existing NMOCD and NMED records on file in 
the Santa Fe offices. 

Such data will be used in only establishing general trends-and 
not for detailed project specific analysis. 

B10. DATA MANAGEMENT 

All data that is collected in the field and obtained through 
laboratory analysis will be checked throughout the data report 
generation process. All data is kept on ,record at the NMOCD 
Santa Fe office as a paper hard copy and/or stored on computer 
floppy disk in the Environmental Bureau files. As of this moment 
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chemical data is not stored in any computer data base. 
-

All Data will be checked by Environmental Bureau Staff members 
for completeness and precision/accuracy. 

Assessment/Oversight: 

Cl. ASSESSMENTS AND RESPONSE ACTIONS 

The purpose of data assessments and response actions is to ensure 
that the data collected will meet the cr{teria and goals of the 
projects intended purpose. The Environmental Bureau along with 
the QAO will implement assessments and response actions to ensure 
project compliance with QA/QC goals and project specific 
objectives. The QAO will report any pro~lems and· recommend 

.project specific assessments on the part~,cular sampling project 
in question. In the event that'response actions are needed for 
non-conforming situations the QAO and th~ UIC .Director will 
obtain advice for the Environmental Bureau staff before declaring 
a determination. All Environmental Bureau staff with the approval 
of the Environmental Bureau Chief, QAO, 'a;nd UIC Dlrector will 
implement response actions and project data assessments. 

C2. REPORTS TO MANAGEMENT 

Reports to management (UIC Director, oeD :Director, UIC 
Administrator, Environmental Bureau Chief,. and QAO) will occur 
when problems have 'been found, correctiv~ action is needed, or 
upon specialr~quest. Each manager who i~ effected would be 
copied with the QAO as the designated recipient of the report. 

Each report would incorporate the following: 

1. Project Status. 
2. Results of performance and system audits. 
3. Results of periodic data quality assessments. 
4. Significant quality assurance problems and recommended 

solutions. 

Data Validation and Usability: 

Dl. DATA REVIEW, VALIDATION, VERIFICATION 

Data will be reviewed by the Environmental Bureau Staff, QAO, and 
Environmental Bureau'Chief in order to ensure data verification 
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and validation. Data will be accepted or rejected based on the 
policies/procedures outlined in Appendix- C, D, and E. 
Project objectives w~ll be approved/disapproved based upon data 
collection procedures and analytic techniques utilized as well as 
lab QA/QC. . 

D2. JVALIDATION AND VERIFICATION METHODS 

The methods of validation and verification are described in 
Appendix C, D, and E from the time a sample is collected to point 
at which it is analyzed by the lab. 

D3. RECONCILIATION WITH DQO{DATA QUALITY OBJECTIVES) 

Upon evaluation of project data it must be reconciled in order to 
establish compatibility or consistency wi:th data quality 
objectives. Issues will be resolved with the QAO if a 
discrepancy occurs with sample/project results. 

The procedures outlined in Appendix C, D,. and E will serve as the 
basis for the QAO to assess project precision, accuracy, and com
pleteness. Issues that cannot be resolved by the QAO will be 
resolved by -a group ma,de up of the Environmental Bureau Staff, 
the UIC Director, QAO, and Environmental Bureau Chief. 
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TERMS AND DEFINITION 

Activity - an all-inclusive term describing a specific set df operations or related tasks to be 
performed, either serially or in parallel (e.g., research and development, field sampling, analytical 
operations, equipment fabrication), that in total result in a product or service. 

Assessment - the evaluation process used to measure the performance or effectiveness of a system 
and its elements. In this Standard, assessment is an all-inchlsive term used to denote any of the 
following: audit, performance evaluation, management syst~ms review, peer review, inspection 
or surveillance. 

Audit - a planned and documented investigative evaluation of an item or process to determine the_ 
adequacy and effectiveness as well as compliance with established procedures, instructions, 
drawings, QAPPs, and other applicable documents. 

Characteristic - 'any property or attribute of a datum, item,' process, or service that is distinct, 
describable, and measurable. 

Contractor - any organization or individual that contracts to furnish services or items or perform 
work. 

Computer Program - a sequence of instructions suitable for processing by a computer. 
Processing may include the use of an assembler, a compiler, an interpreter, or a translator to 
prepare the program for execution. A computer program may be stored on magnetic media, 
and be referred to as "software", or may be stored permanently on computer chips, and be 
referred to as "firmware". Coniputer programs covered by ihis Standard are those used for 
design analysis, data acquisition, data reduction, data storage (data bases), operation or 
control, and data base or document control registers when used as the controlled source of 
quality information. 

Corrective Action - measures taken to rectify conditions adverse to quality and, where necessary, 
to preclude their recurrence. 

Customer - any individual or organization for whom itemS. or services are furnished or work 
performed in response to defined requirements and expectations. ' 
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Data Quality Assessment (DQA) - is a process for performing statistical analysis to determine 
whether the quality of a data set is adequate for its intended use. 

Data Quality Objectives (DQOs) - a statement of the precise data, the manner in which such data 
may be combined, and the acceptable uncertainty in those data in order to resolve an 
environmental problem or condition. This may also include the criteria or specifications needed 
to design a study that resolves the question or decision addressed by the DQO process. 

Data Quality Objectives Process - a Total Quality Management (TQM) tool developed by the U.S. 
Environmental Protection Agency to facilitate the planning of environmental data collection 
activities. The DQO process asks planners to focus their planning efforts by specifying ,the use 
of the data (the decision), the decision criteria, and their tole~ance to accept an incorrect decision 
based on the data. The products of the DQO process are the DQOs. 

Data Usability - the process of ensuring or determining whether the quality of the data produced 
meets the intended use of the data. 

'Design Review - a documented evaluation by a team; including personnel other than the original 
designers, th~ responsible designers, the customer for the ~ork or product being designed, and 
a QA representative to determine if a proposed design will meet the established design criteria and 
perform as expected when implemented. 

Engineered Environmental Systems - an all-inclusive term used to describe pollution control 
devices and systems, waste treatment processes and storage facilities, and site remediation 
technologies and their components that may be utilized to remove pollutants or contaminants from 
the environment. Examples include wet scrubbers (air), soil washing (soil), granulated activated 
carbon unit (water), and filtration (air, water). Usually, this term will apply to hardware-based 
systems; however, it will also apply to methods or tecliniques used for pollutant reduction of the 
contaminants, such as capping, solidification or vitrification, and biological treatment. 

,Environmental Conditions - the description of a physical med~um (e.g., air, water, soil, sediment) 
or biological system expressed in terms of its physical, chemical, radiological, or biological 
characteristics. , 

Environmental Data - any measurements or information that describe environmental processes or 
conditions, or the performance of engineered environmental systems. 
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Environmental Data Operations - work performed to obtain, use, or report information pertaining 
to environmental processes and conditions. 

Environmental Monitoring: - th7 process of measuring or co~lecting environmental data. 

Environmental Processes - manufactured or natural processes· that produce discharges to or impact 
the ambient environment. 

, 
Environmental Programs - an all-inclusive term pertaining t~ any work or activities involvirig the, 
environment, including but not limited to: characterizati9n of environmental processes and 
conditions; environmental monitoring; environmental research and development; the design, 

" ' 

construction and operation of engineered environmental systems; and laboratory operations on 
environmental samples. ' 

Environmentally Related Measurements - the data collection activity or investigation involving the 
assessment of chemical, physical or biological factors in tqe environment which affect human 
health or the quality of life.' . 

Environmental Technology - an all-inclusive term used to d~scribe pollution control devices 
and systems, waste treatmellt processes and storage facilities, and site remediation technologies 
and their components that may be utilized to remove pollutants or contaminants from or ' 
prevent them from entering the environment. Examples include wet scrubbers (air), soil 
washing (soil), granulated activated carbon unit (water), an~ filtration (air, water). Usually, 
this term will apply to hardware-based systems; however, it will also apply to methods or 

" techiliques used for pollution prevention, pollutant reduction, or containment of contamination 
to prevent further movement of the contaminants, such as capping, solidification or 
vitrification, and biological treatment. 

Extramural - relating to activities performed for NMOCD but not by NMOCD employees, usually 
by contracts, grants or cooperative agreements. Used in reference ~o QAPPs and QMPs. 

Fin~cial Assistance - the process by which funds are provided by one organization (usually 
government) to another organization for the purpose of performing work or furnishing services 

, I' 

or items,. Financial assistance mechanisms include grants, cooperative agreements, and 
government interagency agreements. 

c· 

Graded Approach - the process of basing the level of application of managerial controls 
applied to an item or work according to the intended use of::results and the degree of 
confidence needed in the quality of the results. (See Data Q4ality Objectives Process). 

,', 
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Hazardous Waste - any waste materials that satisfies the definition of "hazardous waste" as given 
in 40 CFR Part 261, "Identification and Listing of Hazardous Waste". 

Independent Assessment - an assessment performed by ,a qualified individual, group, or 
organization that is not part of the organization directly performing and accountable for the work 
being assessed. 

Inspection - examination or measurement of an item or activity to verify conformance to specific 
requirements. 

Intramural - term used to describe activities performed by NMOCD employees, usually used in , , ' 

relationship to QAPPs, OMPs, contracts or grants. 

Item - an all-inclusive term used in place of the following: appurtenance, facility, sample 
assembly, component, equipment, material,' module, part, product, structure, subassembly,: 
subsystem, system, unit, documented concepts, or data. 

Management - those individuals directly responsible and accountable for planning, implementing, 
and assessing work. 

Management System - a structured non-technical system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of 

. an organization for conducting work and producing items and services. ' 

Management System Review (MSR) - the qualitative assess1ment of a data collection operation 
and/or organization(s) to establish whether the prevailing quality management structure, policies, 
practices and procedures are adequate for ensuring that the type and quality of data needed are 
obtained. 

May - denotes permission but not a requirement. 

Method - a body of procedures and techniques for performing an activity (e.g., sampling, 
chemical analysis, quantification) systematically presented in the order in which they are to be 
executed. 

Mixed Waste - hazardous waste material, as defined by 40 CFR part 261 {RCRA), mixed with 
radioactive constituents. 

Must - denotes a requirement that has to be met. 
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Objective Evidence - any documented statement of fact, other information or record,. either 
quantitative or ,qualitative, pertaining to the quality of an item or activity, based on 
observations, measurements, or tests which can be verified .. 

Organization - a company, corporation, firm, enterprise, or institution, or P~lIt thereof, 
whether incorporated or not, public or private, that has its own functions and administration. 

,. 

Peer Review - a documented critical review of work generally beyond the state. of art or 
characterized by the existence of potential uncertainty. The Reer review is conducted by qualified 
individuals (or organization) who are independent of those who performed the work, but are 
collectively equivalent in technical expertise (Le., peers) to those who performed the original 
work.' The peer review is conducted to ensure that activities are technically adequate, competently 
performed, properly documented, and satisfy established technical an quality requirements. The 
peer review is an in-depth assessment of the assumptions, calculations, extrapolations, alternate 
interpretations, methodology, acceptance criteria, and conclusions pertaining to specific work and 
of the documentation that supports them. Peer reviews provide an evaluation of a subject where 
quantitative methods of analysis or measures of success are unavailable or undefined, such as in 
research and development. 

Performance Evaluation (PE) - a type of audit in which the quantitative data generated in .. a 
measurement system are obtained independently and compared with routinely obtained data to 
evaluate the proficiency of an analyst or laboratory. 

Procedure - a documented set of steps or actions that systematically specifies or describes how an 
activity is to be performed. . 

Process - an orderly system of actions that are intended to achieve a desired end or result. 
Examples of processes inclu~e analysis, design, data collection, operation, fabrication, and 
calculation. . , 

QTRAK - is a. Computer Program that contains database information on Quality Management 
Plans and Quality Assurance Project Plans to the Program Managers, Project Officers, and the 
OQA for planning and assessment of the status of regional Quality Management Plans and the 
·associated Project Plans. ': 

.Qualified Data - any data that have been modified or adjusted, as part of statistical or mathematical 
evaluation, data validation, or data verification operations. , 
Quality - the sum of features and properties/characteristics or.a process, item, or service that bears 
on its ability to meet the stated needs and expectations of the user. 
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Quality Assurance (QA) - an integrated system of manage~ent activities involving planning, 
implementation, assessment, reporting and quality improvement to ensure that a process, item, 
or service" is of the type and quality needed and expected by i the customer. 

Quality Assurance Forum - the interdivisional organization, with an advisory function for Quality 
Assurance activities of NMOCD in general and the Quality Assurance Office specifically. 
Provides regular feedback to the ESD Director and the customers of the QA Office. 

I, . 

Quality Assurance Management Staff (QAMS) - the U.S. EfA's headquarters staff element that 
establishes and promulgates Quality Assurance Policy. I, 

Quality Assurance Officer (QAO) - the designated NMOCD;staff member that has the delegated 
authority for approval of all Quality Management Plans hi NMOCD,Chief of the Office of 
Quality Assurance. ' I 

Quality Assurance Program Description/Plan -see Quality ~anagement Plan. 

Quality Assurance Project Plan (QAPP) - a formal document describing in comprehensive detail 
the necessary QA, QC, and other technical activ"ities that must be implemented to ensure that the 
results of the work performed will satisfy the stated perforrrlance criteria. 

Quality Control (QC) - the overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defined standards to verify that they meet the 
stated requirements established by the customer. ' 

i 

Quality Improvement - a management program for improvIng the quality of operations. Such 
management programs generally" entail a formal mechanism for encouraging worker 
recommendations with timely management evaluation and f~edback or implementation. 

Quality Indicators - measurable attributes of the attainment of:lthe necessary quality for a particular 
environmental decision." ""Indicators of quality include precision, bias, completeness, 
representativeness, reproducibility, comparability, and statistical confidence. 

Quality Management - that aspect of the overall management system of the organization that 
determines and implements the quality policy. Quality mariagement includes strategic planning, 
allocation of resources, and other systematic activities (e.g., planning, implementation, and 
assessment) pertaining to the quality system. " 
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Quality Management Plan (QMP) - a formal document that describes the quality system in terms 
of the organizational structure, functional responsibilities of management and staff, lines of 
authority, arid required interfaces for those planning, implementing, and assessing all activities 
conducted. 

Quality System - a structured and documented management system describing the policies, 
objectives, principles, organizational authority, responsibilities accountability, and implementation 
plan of an organization for ensuring quality in its work processes, products (items), and services. 
The quality system provides the framework for planning, implementing, and assessing work 

performed by the organization and for carrying out required QA and QC. 
, > 

Readiness Review - a systematic, documented review of the readiness for the startup or continued 
use of a facility, process, or activity. Readiness reviews are typically conducted before 
proceeding beyond project milestones and prior to initiatiori of a major phase of work. 

Record - a complet~d document that provides objective evidence of an item or process. 
ReGords may include photographs, drawings, magnetic tap~, and other data recording media. 

Remediation - the process of reducing the concentration of a contaminant (or contaminants) in air , 
water, or soil media to a level that poses an acceptable risk to human health. 

Self-Assessment - Assessments of work conducting by individuals, groups, or organizations 
directly responsible for overseeing and/or performing the work. 

Service - the category of economic activity that does not produce manufactured items. In 
environmental data operations or engineering projects, such 'activities include design, inspection, 
laboratory and/or field analysis, repair, and, installation. 

, 

Significant Condition - any state, status, incident, or sitUation of an environmental process or 
condition of an engineered environmental system in which the work being performed will, be 
adversely affected in a manner sufficiently serious to require corrective action to satisfy quality 
objectives or specifications and safety requirements. 

Specification - a document stating requirements and which refers to or includes drawings or other 
relevant documents. Specifica~ions should indicate the means and the criteria for determining 
conformance. 
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Standard Operating Procedure (SOP) - a written document that details the method for an 
operation, analysis, or action with thoroughly prescribed" techniques and steps, and that is 
officially approved as the method for performing certain routine or repetitive tasks. 

, . -

Supplier - any individual or organization furnishing items or services or performing work 
according to a procurement document or financial assistance agreement. This is an all-inclusive 
term used in place of any ofthe following: vendor, seller,contractor, subcontractor, fabricator, 
or consultant. 

Surveillance - the act of monitoring or observing a process or activity to verify conformance to 
specified requirements. 

Technical Review - a documented critical review of work that has been performed within the state 
of the art. The review is accomplished by one or more qualified reviewers who are independent: 
of those who performed the work, but are collectively equivalent in technical expertise to those 
who performed the original work. The reviews are an in-depth analysis and evaluation of 
documents, activities, material, data, or items that require technical verification or validation for 
applicability, correctness, adequacy, completeness, and assurance that established requirements 
are satisfied. ' 

Technical Systems Audit (TSA) - a thorough, systematic, on-site qualitative audit of facilities, 
equipment, personnel, tr~ining procedures, record keeping, data validation, data management, and 
reporting aspects of a system. 

Total Quality Management (TQM) - the process of applying .. quality management to all activities 
of the organization, including technical, and administrative operations. See Quality Management 
and Quality System. 

Validation - an activity that demonstrates or confirms that a process, item, data set, or service 
satisfies the requirements defined by the user. 

Verification - the act of authenticating or formally asserting the truth that a process, item, data set, 
or service is,- in fact, that which is claimed. 

Work - the process of performing a defined task or activity (e.g., research and development, field 
sampling, analytical operations, equipment fabrication). 

, -
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All water quality tests required in the UIC program must be done in 
accordance with one of the following methOds: 

II 

1) Organic and inorganic c~, water quality 
measure.rrents: 40 CFR Part 136 "Guidelines 
Establishing Test Procedures for; the Analysis 
of Pollutants," (as revised on oCtober 26, 1984, 
and January 4,1985), <136.3, Table I. This list 
r:eferences the accepted rrethods to analyze waters 
for organic and inorganic contaminants. It also 
includes same physical tests (temperature, specific 
gravity, etc.). This document is available fran 
the SQAO. 

, 

2) Organic catp:>unds, \-Iater quality measurements:' 
"Nethods for Organic Chemical ~lysis of 
r.1unicipal and Industrial Wastewater", EPA-600/4-
82-057, July 1982, available fran the Center for 
Envirorunental Research Infonnation (CERI) 26 West 
St. Clair Street, Cincinnati, Ohio 45268, Phone: 
(513) 684-7562 or FTS 684-7562. 
Note: This technical rerort proVides procedures 
that are as uniform and cost effective as possible 
(with same minor compromises) for the analysis of 
same organic pollutants. It also provides references 
that would be helpful to the analyst. 

3} Methods for the analysis of inorganic carp:runds: 
"Methods for Chemical Analysis of \'Jater and Wastes", 
EPA-600/4-79-020, ¥~ch 1979, available from Center 
for Environmental Research (CERI), 26 West St. Clair 
Street, Cincinnati, Ohio 45268. NaI'E: This reference 
is included in 1. above and provides acceptable 
analytical methods. 

4) Other analyses not covered above should be performed 
in accordance with the m::.st recent edition of "Standard 
Methods for the. Examinati.on of Weier and Wastewaters": 
American Public Health Association, AIrerican Water \'brks 
and the Water Pollution Control Federation. Other 
analyses not covered a.bo\-e should be perfomed by the 
bes~ available methods. 
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5) For Class II programs, analysesii which require a high 
degree of accuracy must be done· as explained above or 
in accordance with "API Reccmnended Practice for 

. Analysis of Oil-Field Waters" API RP 45. 

6) US EPA Test Methods for Evaluatinq Solid 
Waste SW-846 Final Up-Dates. 

Note: Techniques already approved and used for other 
programs (RCRA, CERCIA, NPDES ~ PWSS, etc.) should 
be deemed acceptable for the sane type of analyses. 
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P:ra!r.eter 

'.4 ' .. aJor Cations 

(~a+, K+, Ca+ 2 , 'Mg+2 ) 

... ' .. aJor Anions 

(Cl-, S04 • F- Br-) , " 

7:-ace !'1etals -

(Fe,. :-!n, Zn, Pb, Hg) 

;":':<ali:'lity 

Sulfide 

pH 

Dissolved Oxygen 

I Specific Conductance 

Total Oissol'..rec Solids 

I 
I 
I , 
I 

Compatability 

Pr'!se,r'/ a:. io n 
Technique 

HN03 to pH<2.0 

HN03 to pH < 2.0 

Chill to 4°C 

Chill to 4°C 

2nd Zn Acetate Reagent 

per 1 i r..er , NaOH eo 

pH>9.0 

None 

~eter metnod - none 

Winkler met~od - add 

MnS04 and Azide - NaOH 

reagents 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

?~ldina Time 

6 months 

1 mon~h 

6 mon t!'ls 

14 days 

7 days 

1 hour maximum 

deter:nin~ on-si:.e 

8 hours 

28 days 

... days I 

48 hours 
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ANALYTICAL OUALITY ASSURAnCE 
A~AI CRITERIA fOR MEASUREMENT PARA.-'::i:?.5 Itl I'! UEOUS ,.,,,TRIX .......... ------............. -------._ ............... _ ..... _--=---= .. _ .................. _ .... -. 

PARAMETER 

BOD 

COD 

TOC 

Non-Fllterable 
Res I due (T5S) 

Filterable 
ReS I due (TOS) 

Sulfate 

Ammanla as N 

NItrate as N 

Ortho-f'hosphate 
and Total Phosphat. 
as P 

o II and Grease 

Hardness 
.. CaC03 

Fluoride 

Chloride 

DETECTION LIMIT 
(NORMAL) 

2 Dlg/l 

.. 1119/1 

I 1119/1 

2 mgll 

10 mg/l 

, mgll 

.0.01 avll 

0.01 IIIgll 

0.003 mgll 

I mg/l 

, IIg/I 

0.1 mg/l 

, IIIg/I 

ACCEPTANC! ~IT£RIA 
PRECISION ACCu::v.CY 

~1~:~s.-Glute~lc 

A~I~ Solution 
,Analyzed WeMly; 
; Acc~hble Value 
: 200 .. 37 IIIg/l. 

* '0% :t 10$ 

* 4, :t 12$ 

<so mgll :Pe:-lodlcally 
* 15' 'tnslyle 
>50 mgll ,ret.rence se~ple 
* 10' \ :t 10 $ 

* 10$ PerIodically 
!enelyze ,.far
:'.:t~ sample, 
, • 10. 

* 11$ :t 15$ 

* ,~ :t 10$ 

<1 IIgll * lOS' 

* IS~ 
>1 1119/1 
* ,~ 

>5 mgll * 20. 

* 2S~ 

* IIJ t '. 

(X»)oIPlETEtIESS 

go,. 

g,,. 

". 
I 
1 

1 __ •• ____ • ____ _ 

I 
r 
I 

ACCEPTANCE CRITERIA' 
PARAMETER DETECTION LIMIT PRECISION ACCURACY COr1PlETENESS 

Total Phenols 

Total Cyanide 

Metals 

THM 

Pesticides 

Volatiles (GC/MS) 

Acids (Ge/MS) 

Not 

Not 

Not 

:'20.0i :,20. OS 90~ 

:,20. OS !,15S 901 

:,15 . .01 .!,20% 90% 

:,10.01 :.201 96~ 

Determined 

Det,~rm; ned 

Determined 
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REQUIRED CONTAINERS, 
PRESERVATION TECHNIQUES, AND 
HOLDING TIMES 

a.ct.Ia-....: 
CoifomI. ,.., IIId leal .... _ .. ~ ___ .. _. ____ . __ • __ ... _ .. P.O ..... __ ...: ... __ ........ . 
FtaI RIDIOCDCCi .... _ ..... _ ......... _ ...... _ ... ____ ......... ___ .... . P;O __ .... . ........ -...: 
IOtt1Ilr ._--,._-.. - .... _ ... __ ... _ ............... __ • __ .. . P.O ____ ..... .. 

.-...., ---------.. ----_._--_._ .. P.O. ___ ._ ....... . 

~ ... --......... --.. -.... -~ ...... -.. --.:.-.-----.... P.O. ___ ........ . 
B'oc:nemIc:aI ~ ~ ••• _ ............. _._ .. ___ _ P.O ____ .... . 

~ .... _-_ ............. - .................................. _--_ ...... _. P.O ... _ ... _ .. _ ....... . 
-~ ort;tn demana. ~ ,. .................................... . P.G ............................... . 
OIermcai CIlIW'" a.no.na .... _ ................ _ ........................ _ .... __ ...... .. P.O ............................... . 
CNonae .... ____ ._._ ............ _. __ .. _ .......... _. ___ ....... _ ........ __ ..... . P.O ............................... . 
C~. Ia.I ~ ........... __ .. _ .. _ ............. __ ....................... .. P.O ................... _ ....... . 
Color ... _ ..... _ .......................................... _ ................. _ .... _ ................... . PO ...... ; ...................... .. 
CyaIIICM. IOaI lind __ 10 c:ntarm8llOl'l ............. _ ...... _._ ........... .. P.G .............................. .. 
FII. ':de .• _. ___ .... __ ........... __ ................................................... _ •... " -... _ .......................... .. 
Hamnea .. _ .... _ ............. _ ...... _ .......... _ ............................................ . PG ............................... . 
~tn lOll IpH) .............................................................................. . P.O ............................... . 
KielcllnllIICI OfV8nJC rwmIOtn ... _ .. .-................ __ ... _ ........ _ ........ . P.G ... _ .... _ ................ .. 

MeuW' 
CI'IrarIIIuIft VI ...... _____ ._ ...... _ ........ _ .. _. __ ....... P.O ......... ___ ............... . 
M4tfar( ..... -.-................... - ...... __ ........ _ ..... _ ... _ ..... ___ ....... P.O .... - ..... _.-.......... .. 
MeWi. .1IC8Ot ~ VI ..-cI IIItftI#y ..... _. __ .......... _ .. _ .. _...... P.O ............................... . 
NiIr'IIe .......... _ ...... _ ..................... _ ................................. _................. P.O ............................... . 
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OCD SAMPLING PROCEDURES 

INTRODUCTION 

In order to standardize sampling procedures in the field, this summary of methods for _ 
investigation sampling of possible water contaminants has been obtained from the "Nationd 
Handbook of Recommended Methods for Water-Data Acquisition", a publication of the United 
States Geological Survey, and from "Sample Collection Procedures", the New Mexico Scientific 
Laboratory Division. 

Sampling is the process of collecting a representative portion of the fluids and or soils in 
question; thus a representative sample must typify the rest of the fluid and or soils. Collectin.g 
a representative sample and maintaining its integrity is important because the validity of each 
measurement begins with the sampling procedure. 

To get the best analytical results the field and laboratory personnel should work together to plan 
what to look for and how to look for it. Laboratory analyses can be expensive, and, not closely 
following proper procedures can cause a sample to misrepresent the conditions it exhibited at ' 
the time it was collected. 

Field examination of key properties should be performed to provide additional data to 
supplement the laboratory analyses. Properties such as specific conductance, pH, and 
temperature are closely related to the envi~onment of the water (produced, ground, an:: ;:Juent) 
and are likely to be altered by sampling and storage, therefore a value should be obtained in the 
field. 

ONSlTE MEASUREMENT 

Specific Conductivity 

The sPecific conductivity of a water sample is a measure of the waters ability to conduct an 
electrical current under specific conditions and gives an indication of the concentration of 
dissolved solids in the sample. 

Specific conductivity meters should be equipped with an integral ter.1perature probe, and read 
directly in micromhoslcm at a specific temperature. The meter should be "red line" calibrated 
before submerging the probe in the water sample. 

Once the sample is in a container its specific conductivity should t.e measured as soon as 
possible because the specific conductivity will change with time as solid3 begin to precipitate out 
of the sample. 'The cell should be gently moved in the sample until l steady reading can be 
obtained. A second reading is recommended to ensure accuracy. 

To avoid cross contamination, do not use a sample to be chemically ar.alyzed for metering the 
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specific conductivity. Keep the sample to be se~t to the lab for a.T']alyses separate. 

Temperature . 

The temperature of the sample should be obtained." by using the speci:.9c conductivity meter. The 
temperature will be used in determining the specific conductivity by adjusting the meter to the 
appropriate temperature. The temperature should be recorded to provide additional information . 
to the analytical laboratory. .' 

Solution pH 

The pH of a solution is a measure of the effective::hydrogen ion concentration and is controlled 
primarily by the carbonate system of gases and ;,dissolved carbon dioxide, bicarbor,ates and 
carbonates. Other dissolved gases, such as hydrogen sulfide and ammonia, can also affect the 

. r H of the system. . 
i 

The pH of a solution can be measured in the field in one of two ways; by using pH indicator 
strips .or a pH meter. The method of using pH strip paper is faster than the meter method, 
h·.)wever the accuracy is reduced. A pH determination by meter is done with a glass hydrogen 
ion electrode compared against a reference electr¥e of known potential by means of a pH 
meter. . 

The pH meter must be calibrated prior to use. First :Nash the probe in a pH 7.00 buffer solution 
or deionized water. Immerse the electrode probe in a pH 7.00 buffer and adjust the temperature 
{;ontrol to the temperature of the buffer solution!' When the reading stabilizes, adjust the 
calibration control to set the display to the pH value of the buffer solution. Calibration can be 
assured by performing the calibration procedure on! another buffer solution of a different pH 
value."" : . 

To obtain a pH value for the unknown solution, rinse the electrode probe with the unknown 
solution to decontaminate the probe from the buff~r solution used to perform calibration. 
Immerse the probe in the sample solution and adjust the temperature of the meter to the 
temperature of the sample solution. Keep the probe submerged long enough for the pH r.!ading 
tc stabilize. Repeat the procedure to assure accuracY, and recalibrate if necessary. 

" I 

Headspace Analyses 

Th'~ use of·a photo io~zation detector (PID) is used to determine the concentration of organic 
vafo"ars, in a "given matrix. This field examination procedure is beneficial in the contaminant 
inv.:stigation of impoundments that have received exploration and production wastes containing 
vclatHe organic constituents.' 

Ac!..!pted OCD procedures are as follows: 
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1. Fill a 0.5 liter or larger jar half full of a sample and seal the top tightly with aluminum 
foil, or fill a one quart zip-lock bag half £PU of a sample and seal the top of the bag 
leaving the remainder of the bag full of air; , 

2. Ensure that the sample temperature is between 15 and 25 degrees Celsius (59-77 degrees 
Fahrenheit).' I 

J. AHow aromatic hydrocarbon vapors to develop within the headspace of the sample jar 
or bag for 5 to 10 minutes. Sometime during this period, the sample container should 
be shaken vigorously for I minute or the contents of the bag massaged to break up soil 
clods. 

4. If using a jar, pierce- the aluminum seal with ~e probe of the PID and record the highest 
(peak) measurement. If using a bag" carefu~y open one end of the bag and insert the 

, probe of the OVM into the bag and seal the ,bag around the,probe as much as possible 
to prevent the vapors from escaping. Record 'the peak measurement. The OVM should 
be calibrated to ensure a benzene response factor. 

SAMPLE COLLECTION 

Sample Plans 

Sampling of solid and liquid wastes for analytical properties requires that representative samples 
coilected exhibit the average properties of the entire waste body. An appropriate sampling plan 
must be responsive both to regulatory and scientific ~jectives. Field and laboratory personnel 
must work together to plan what to look for and how;.best to obtain it. Because the burden of 
responsibility rests with the waste generator, it is adviSable that he or she seek competent advise 
before designing a sampling plan if unsure of the pro~, procedures for collecting representative 
samples. 

Refer to the EPA SW·846 Volume II: field Manual (Ch.9) for' an in-depth 'description of 
accepted procedures for sampling plan design. ' . 

Recommended" Sample containen are plastic cUbiwhen' and glass vials or jars, or other 
conlainers as recommended by the laboratory. If the sarttple container cannot be directly filled, 
a thoroughly cleansed glass canning jar. or other appropriate decontaminated sampling device 
may be used for collecting samples from well sites. 

Pit SampUnI 

A location on the opposite side of the pit from the inflow should be chosen and the surface of 
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the pit fluid agitated to break up any deposits on the surface. Care should be taken not to allcw 
surface oil or paraffins to get in the sample. The glass jar is used to dip fluid from the pit and 
to transfer the fluids to the specified sample container(s). 

Separator, Dehydrator Sampling 

Vlhen sampling effluent directly from separators or dehydrators, care should be taken to t.e 
pr'!pared for a high pressure discharge and or higher temperature discharge. Be cautious and u£e 
C\.lmmon sense when opening valves. 

'Yater Well Sampling 

Groundwater samples should be collected in clean containers supplied by the analytical lab thz.t 
will conduct the analyses or from a reliable laboratory supply company. Samples for differer.t 
analyses require specific types of containers. The OCD or the laboratory can provide 
information on the types of containers required for sample collection. 

T.,e recommended information to accompany all weU samples includes: point and method of 
collection. exact location of well. rate of discharge. duration of pumping prior to sampling, field 
mf.:\Surements that apply. date and time of collection, appearance, presence of gas, asSociatea 
o{i;.>rs, and any other relevant observation, such as the use of the well being sampled. Include 
th~ depth of the well, depth to the top of the fluid, diameter of the casing, and the location 0: 
eCluent disposal areas and the proximity in relation to the well. 

D'Jmestic wells should be sampled at the dosest point to the wellhead, such as the well faucet 
or the pressure tank. The water should be allowed to run until three casing voll:lmes of water 
ha~ been discharged before catching the sample, if pQssible. 

Mo:titor weUs must be sampled with clean bailers in order to avoid cross contamination. Bailors 
sf-c.uld be cleaned prior to each sample point using the following procedure: 1) wash bailor 
in:-iide and out using a laboratory cleaning soap; 2) rinse with deionized water; 3) rinse with 
latoratory reagent alcohol containing only e.hanol and:methanol; 4) rinse with deionized water. 
nl:~ OCD believes that PVC bailers will provide accurate results for samples containing 
di5~:·")lved hydrocarbons. The use of a de:ll' polycarbonate plastic bailer is preferred where 
tk.1ting product is present in the well. If possible. three casing volumes of water should be 
baiied or pumped before the sample is captllred. 

SAMPLE. FlLIRA nON 

Wi:·;n concentrations of dissolved inorganic ronstituents in water is needed, a one gallon sample 

4 



I 

I , 

II 
I 
\1 
II 
I 
I 
I 
I 
I 
I 
I , 
I 

must be filtered through a 0.45 mm average pore diameter membrane filter. If the sample has 
n:'U1y solids, it may be necessary to use a pre-filter in addition to the 0.45 mm filter. 

It is advisable to discard the first 1 SO to 200 ml of filtration in order to rinse the filter and 
filtration apparatus of any contaminating ~ubstance. 

The filtrate, collected in 2 labelled one-liter containers, is divided so that one container is 
filtered but not acidified;· the second cont.?iner is filtered and immediately acidified with 2 ml 
coilcentrated nitric acid. If nitrates or phcsphates are to be tested for, a third container should 
be coUected, filtered and preserved by adding 2 ml of H2SO4. 

fRESEBVA110N 

. Deteriorated samples negate .the efforts and costs in Obtaining good samples. In general, the 
shorter the time that elapses between the collection of a sample and its analysis, the more 
reiiable the analytical results. Samples can be preserved by chilling and/or by adding the 
appropriate acid. Samples may then be allowed to stand for a longer period of time before the 
an<~.1ysis. Select the method of analysis and detennine what preservative is recommended for the 
JXli .icular analysis before adding a preservative to an~ sample. 

Samples for metal analysis can be preserved by the addition of nitric acid; samples for organic 
CQ'lstituent detenninatio~s by chilling; and samples for the determination of Total Organic 
C:.trbon (TOC), biodegradable substances such as nitrogen and phosphorous species, nitrates, 
pr.Jsphates, and surfactants by filtering, adding H2SO4, and chilling the sample immediately in 
an ke bath. Organic samples for hydrocalbon determination are then stored in the dark at a 
teo1perature just above freezing until the analyses are made. Samples for analysis of certain 
dissolved inorganic species must not be fro;:en because it is not always possible to reconstitute 
th:; original sample exactly as it was before freezing. 

Samples for metals analysis that are preserved with nitric acid may be stored for several months. 
Cl~il1ed or refrigerated samples are also stahl\! if no sediment is present. However, most samples 
sholJld be analyzed as soon as possible within the time limitations specified in each analytical 
me:'.hod. 

Under nonnal conditions the following sample containers would be appropriate: 

Heavy Metal Analysis - lone-liter plastic container, filtered, preserved with HN03. 

Major Cations and Anions - lone-liter container, filtered, not preserved. 

Purgeable Organics - 2 4O-mJ glass vilIs with teflon-lined discs, samples not filtered, not· 
acidified . 
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Nitrogen Species and Phosphorous Species - lone-liter cubicainer, filtered, pieserved 
with H2SO4 . 

Phenols Analysis - lone-liter glass jar, unfiltered, preserved with HN03 plus CUS04. 

Polynuclear Aromatic Hydrocarbons - 2 oner liter brown glass containers, unfiltered. not 
acidified. 

SAMPLE IDENTIDCA TION 
, 

Sampling points should be identified by a detailed and accurate description of their location. a 
field book record should be made of every sample collected, and every bottle and container 
should be identified, preferably by attaching an appropriately inscribed label or tag, or writing 
with waterproof felt pen directly on the container if it is plastic. 

The recommended minimum information recorded in a field book should include: geographic 
location of the site, well name and all pertinent information posted or. the company sign at the 
weU site, exact location of the sampling site and ~int of collection (olowdown pit, separator, 
etc), date and time of collection, rate of discharge lif possible), and size and collection of pit 
sampled. Sample from domestic wells should include the name, address, and phone number of 
the user. 

Each sample should be numbered in the following manner: 

Sample: # ~ QI Q6 lJll 
year month date tillie (i.e. sample #9308061325) 

Each container should ~ labeled before collection including the well name, sample location, 
date, and time of collection as recorded in the field book. Glass containers will contain non
filtered samples, plastic containers will be labeled :"F" (filtered) or "NF" (non-filtered), and 
"NA" (non-acidified) or "A" (acidified) together with the acid name (HN03 or H2SO4). 
Further discussion of this can be found in the "Preservation" and "Fiitration" section of these 
guidelines. i 

Th'~ name of the person(s) collecting the sample should be recorded in the field books and on 
the sample containers in case of questions concerning the collection and identity of the sample. 
Chain-of-custody procedures should be fcIlowed if containers ~king of the possession is 
needed (see chain-of-command sectioni of sampling guidelines. 

CHAIN OF CUSTODY 
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Procedures have been developed to track samples from ~e moment of their collection through 
laboratory testing. data processing, and reponing of the results. The major concerns noted in 
the proCedures include sample possession, the n~ to preserve the identity and integrity of the 
sample and documentation. Each link in the chain of custody must strengthen the potential 
:~identiary nature of the' resulting data for litigation. 

In order to form an exception to the hearsay rule, chain of custody p~«-dures must be in written 
form and implemented as the normal operating procedure in cases where litigation can be 
expected. Routine monitoring and sampling do not require strict compliance with chain of 
custody procedures, but reasonable care should be maintained to insure sample validity. 

, 

Evidence tape for chain of custody samples will be placed over the caps and shoulders of vials 
and cubitainers before shipment to the lab. The type cannot be removed without providing 
evidence that sample tampering has not occurred. 

SHIPMENT OF SAMPLFS 

Shipping containers should be sturdy and well packed to prevent breakage and excessive 
temperature changes. All samples should be individually, wrapped and boxes rllled with 
insulating material such as styrofoam, popcorn, etc. 'Boxes should be labeled with the laboratory 
address and a return address. Organic samples should be chilled. Cubitainers filled with water 
and frozen make for a good way of chilling the samples during shipment, however, care should 
be taken to prevent these containers from leaking. , 

Note: The shipping of all samples will conform to US Department of 
Transportation (DOT) and/or U.S. Postal Service (USPS) regulations. 
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, 
OCD FIELD SM.1PL I NG PROCEDURES 

I. Introduction 

In order to standardize sampling procedures in the field. 
this summary of methods for investigation of possible water 
contaminants has been obtained from the National Handbook of 
Recommended Methods for Water-Data Acquisition, a publication 
of the Uni ted Stat.es Geological Survey, and from _ "Sample 
Collection Procedures", the Scientific Laboratory Division of" 
the New Mexico Health" Environment Division. 

Field examination of produced water, fresh ground water _ 
and effluents is a key point in Oil Conservation Division 
(OCO) environmental studies. Certain properties of produced 
water and ground water, especially the pH, are so closely 
related to the environment of the water that they are likely 
to be altered by sampling and storage, and a meaningful value 

~can be obtained only in the field. Other properties such as 
specific conductance are easily determined in the field with 
sample equipment. The results are useful in supplementing 
information obtained from analyses of s~ples and as a guide 
as to which sources should be sampled for more intensive 
study. The principal consti tuents 'of water which are of: 
interest to the OCD are those- listed under the Ground Water 
Standards in Part 3 of the New Mexico Water Quality Control 
COrIlIlission Regulations (Table 1).- Other constituents commonly 
analyzed include sodium, calcium, potassium, magnesium, and 
carbonates. Analyses for oil and grease, total organic carbon 
and chemical oxygen demand give an indication of hydrocarbons 
or other 'pollutants present ·In waste waters or contaminated 
ground waters. 

TABLE 1. NEW MEXICO WATER QUALITY CONTROL CCl\'_lISS ION 
GROUND \'lATER STANDARDS 

A. Human Health Standards 

Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Cyanide (CN) 
Fluoride (F) 

-Lead (Pb) 
Total Mercury (lIg) 
Nitrate (NO~ as N) 
Selenium (Se) . 
Si lver (Ag) 
Uranium (U) 
Radioactivity: Combined 

- 2 -

0.1 mg/l 
1.0 mgll 
0.01 mgll 
0.05 mg/l 
0.2 mg/l 
1.6 mg/l 
0.05 mg/l 
0.OC2 mgll 

10.0 mg/l 
0.05 mg/l 
0.05 mg/l 
5.0 mg/l 
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Radiurn-226 and Radium-228 
Benzene 
Polychlorinated biphenyls (PCB's) 
Toluene 
Carbon Tetrachloride 
1, 2-dichloroethane (EDC) 
1, I-dichloroethylene (1, I-DCE) 
1, 1,2, 2-tetrachloroethylene (peE) 
1, 1, 2-trichloroethylene (TCE) 
ethyl benzene ' 
total xylenes 
methylene chloride 
chloroform 
1, I-dichloroethane 
ethylene dibromide (EDB) 
1, 1,1-trichloroethane 
1, l,2-trichloroethane 
1, 1,2, 2-tetrachloroethane 
vinyl chloride 
PARs: total naphthalene plus 

monomethylnaphthalenes 
benzo-a-pyrene 

30.0 pCill 
0.01 mgll 
0.001 mgll 
0.75 mgll 
o . 01 r.1gll 
0.01 mgll 
0.005 mgll 
0.02 mgll 
0.1 mgll . 
0.75 mgll 
0.62 mgll 
0.1 mgll 
0.1 mgll 
0.025 mgll 
0.0001 mgll 
0.06 mgll 
0.01 mgll 
0.01 mgll 
0.001 mgll 

0.03 mgll 
0.0007 mgll 

B. Other Standards for Domestic Water Supply 

Chloride (CI) 
Copper (Cu) 
Iron (Fe) 
r.1anganese (Mn) 
Phenols 
Sulfate (SO ) 
Total Dissofved Solids (TOS) 
Zinc (Zn) 
pH 

250. mgll 
1. 0 mgll 
1. Omgll 
0.2 mgll 
0.005 mgll 

600. mgll 
1000. mg/l 

10.0 mgll 
between 6 and 9 

C. Standards for Irrigation Use 

Al uminum (Al) 
Boron (B) 
Cobal t (Co) 
Molybdenum (Mo) 
tHckel (Nt) 

II. §~Eling Procedures 

5.0 mgll 
0.75 mgll 
0.05 mgll 
1. 0 mgll 
0.2 mgll 

Sampling is the process of collecting a representative 
portion of the fluids in question; thus, a representative 
sample must typify the rest of the fluid. Collecting a 
representative s~ple and maintaining its integrity until it 
is analyzed is important ,because the validity of eacJ~, 

- 3 -



I 
I 
I 
I 
I 
I 
r 
I 

measurement begins wi th the sampl ing procedure. Sampl ing 
procedures and preservation of the samples are specific for 
analyses of different constituents. Not all constituents need 
to be sampled all the time. 

Recommended sample containers are plastic Cubitainers* 
and glass vials or jars. If the sample container cannot be 
directly filled, thoroughly cleansed glass Mason canning jars 
r:lay be used for collecting $amples from well sit-es. These 
jars can be connected to PVC plastic pipe with screw clamps to 
aid in the collection of samples from pits. 

~i t Samp 1 ing 

A location on the opposite side of the pit from the 
inflow should be chosen, and the surface of the pit fluid 
agitated to break up any deposits on the surface. The bottom 
of the dipping jar clamped to the plastic pipe handle may be 
used to stir the surface deposits, but for ease of filtration, 
care should be taken to allow no surface oil or paraffin to 
enter the jar. The Mason jar is used to dip fluid from the 
pi t; if the sample is to be fi 1 tered a labeled one-gallon 
plastic Cubitainer should be filled with fluid, as well as two 
40-ml glass vials with teflon-lined discs. The white': 
teflon-coated side of the disc should always face the fluid. 
No bubbles or air space should be included in the capped 
vials. The Mason jar should be refilled in order to run pH, 
specific conductance, and temperature field tests. If 
equipment is not available for field filtration and if 
analyses are to be made for major ions, heavy metals and 
nitrogen determination, three separate one liter (quart) 
plastic Cubitainers must be filled and labeled "NF" (non
filtered). Samples for organic analysis are not filtered. 

Separator. Dehydrator Sampling 

When sampling effluent directly from separators or 
dehydrators, the same procedures should be followed except 
that care should be taken because of high diacharge p~essures 
and te~peratures sometimes present. 

, 
Water W!!l ~ampling 

Samples of ground water may be collected from domestic or 
monitor wells to determine chemical and physical vnlues. The 
recommended information to accompany all samples includes: 
point and method of collection, exact location of well, rate 
of discharge, duration of pumping prior to sampling. water 
temperature and other field measurements, date, and tice of 
collection, appearance, presence of gas, odor, and any other 

*Registered trademark 
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relevant observation, such as use of the water. If availuble, 
depth and diameter of well, water level, and location of 
nearby septic tanks or other effluent disposal areas should be 
noted. 

Domestic wells should be sampled at the closest point to 
the wellhead, suc~ as at the well faucet or the pressure tank. 
The water shoUld be allowed to run until a fresh sample from 
the well can be obtained; this is especially impo~t~nt in the 
presence of metal pipes. 

P,1onitor wells should be sampled with clean bailers in 
order to avoid. cross contwmination. Bailers, especially ones 
used in monitor wells containing product, should be cleaned 
using the following procedure: 1) wash bailer inside and out 
\vith a laboratory cleaning soap; 2) rinse with deionized 
water; 3) rinse with laboratory reagent alcohol containing 
only-ethanol and methanol and 4) rinse with deionized water. 
The CCD believes that PVC bailers will provide accurate 
results for" samples containing dissolved hydrocarbons. The 
use of a clear plastic polycarbonate bailer (eg .. Lexan Tm.> is 
preferred where floating product is present in the well. If 
possible, three casing volumes of water should be bailed or 
pumped before a sample is taken. 

III. Samele Identification 

Sampi ing points should be ident! fied by a detai led and 
accurate description of their location. A field book record 
should be made of every sampfe collected, and every bottle and 
Cubitainer should be identified, preferably by attaching an 
appropriately inscribed tag or label, or writing with 
waterproof felt pen directly on the plastic Cubitainers. 

The recommended minimum information recorded in a field 
book should include: geographic location of the site, well 
name and all information posted on company well site sign, 
exact location of the sampling site and point of collection 
(blowdown pit, separator pit, etc.), date and tir:le of 
collection, rate of discharge (if possible), and size and 
condl t ion of pi t samp 1 ed. Samp I es from domes tic we II s shoul d 
include the name. address and phone number of the user. 

Each sample should be numbered in the following manner: 

Sacple: # 85 05 06 1325 

year month date t frne 

Each Cubitainer or glass vial should be labeled before 
collection with the well name, sampling location, date, and 
time of collection as recorded in the field book. Glass vials 

- 5 -
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will contain non-filtered samples, but Cubltainers will be 
labeled F (fi 1 tered) or NF (non-fi I tered), and NA 
(non-acidified.> or A (acidified) together with acid name (UNO 
or H 504). Further discussion of this is found in the 3 
filt~ation and preservation chapters. Sample containers and 
collection bottles should be rinsed \'1ith sample fluids if 
enough is available. 

The name of the person(s) collecting the sample should be 
recorded in the field book and on the sample containers in 
case of questions concerning the co1l1ection or identity of 
the sample. Chain-of-custody procedures (Section VIII) will 
need to be followed if cont inuous tracking of sample 
possession is needed. 

IV. en-Site Measurement of Unstable Constituents 

Samples used for determini'ng specific conductance, 
temperature, and pH should not be filtered. 

A. Specific Conductance 

The specific conductance of a water sample is a measute 
of its ability to carry an electrical current under specific 
conditions. Specific conductance, which is a measurement of 
the ionized salts, gives an indication of the concentration of 
dissolved solids in the water. 

Once the sample is in the container, its specific 
conductance may change with fime as a result of precipitation 
of minerals from the water. A sample that has been acidified 
or otherwise treated will not yie,ld an accurate representation 
of the specific conductance of the water; therefore, it is 
essential to obtain an accurate field determination. 

Speci fic Conductance r'ethod Sumnary 

Specific conductance meters used in the field should be -
battery operated. equipped with an integral temperature probe, 
and read directly in micromhos/cmat a specific Centigrade 
temperature. 

The meter should be red-line calibrated before suspension 
of the conductance cell in the sample in the Mason jar. The 
conductance cell should have one inch of fluid on all sides to 
give an accurate measurement. 

The cell should be gently moved in the sample until a 
steady reading of specific conductance can be obtained. A 
second reading of spec i fi c conduc t ance is recolIr.'lended to 
ensure accuracy. 

- 6 -
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~robe Care 

To avoid. sample cross contamination, do not use 8 sample 
to be chemically analyzed for SC measurement. The probe 
should be rinsed with deionized water and denatured alcohol 
between samples, and, with sample fluid before reading a 
measurement. Consult the meter operating manual for 
additional cleaning instructions. 

B. Solution eH 
The pH of a solution is a measure of effective 

hydrogen-ion concentration (degree of acidity), and it is 
controlled primarily by the carbonate system of gaseous and 
dissolved carbon dioxide, bicarbonate and carbonate ions. 
Other dissolved gases, such as hydrogen sulfide and ammonia, 
can also affect the pH of t~e solution. Measurement of pH is 

. temperature sensitive, so the standard buffers should be 
within ± 1°C of the sample solution for precise 
determinations. 

A high sodium concentration will give an anomalous pH 
reading, which must be corrected according to the 
recommendation of the manufacturer of the pH electrode. This 
correction is usually necessary only if pH is greater than 11, 
and sodium concentration is more than 230,000 mg. per liter. 

A colorimetric procedure using pH paper or strips is 
avai lable that is quicker than the solution method, but 
accuracy is somewhat reduced. 

pH ~1ethod Sumnary 

The pH is dete~ined with a glass hydrogen ion electrode 
compared against a reference electrode of known potential by 
means of a pH meter. Because pH is exponentially related to 
concentration, great care must be exercised in making a 
tr.easurement. However, pH measurements are usually reported 
only to the nearest tenth of a pH unit (e.g. 7.5). 

Instructions for the use of the Corning 103 hand held pH 
meter are included in the Appendix. _ 

V. Filtration 

When the dete~ination of concentrations of dissolved 
inorganic constituents in a water sample is needed, the one 
gallon~ sample collected must be filtered through a 0.45 rtIll. 
average pore dinmeter membrane filter. If the sample has many 
solids, it may be necessary to use a pre-fllter In addition to 
the 0.45 mm. filter. It is advisable to discard the first 150 
to 200 ml of filtrate in.order to .rinse the filter aJ\d 

- 7 -
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filtration apparatus of any contaminating substance. The 
filtrate, collected in 2 labeled one-liter Cubitainers. is 
divided so that one Cubitainer is filtered but not acidified; 
the second Cubitainer is filtered and inmedia.tely acidified 
with 5 ml of concentrated nitric acid. If nitrates or 
phosphates areto be tested. a third Cubitainer will contain 
filtered sample acidified with 2 ml concentrated H SO .. 
Because membrane filters may 'contribute significant ~oun\s of 
phosphorous to samples containing low concentrations of 
phosphates, when analyzing for phosphorous the membrane filter 
must be washed by running several hundred mi 11 i 11 ters of 
di s t i 11 ed wa ter thr.ough it. . 

Acidifying the filtrate (sample) minimizes the risk of 
precipitation of dissolved constituents and also inhibits 
adsorption of consti tuents by the walls of the contain,er. 
Acidized samples are used for the determination of dissolved 
cetallic constituents, nitrogen species. and phosphorous 
species. Non-acidified samples are used for the analyses of 
major cations and anions. In the event of extremely turbid 
samples, limited sample volume, or absence of equipment, 
filtering of the non-acidified sample may be eliminated. 

VI. Preservation 

Deteriorated samples riegate' all the efforts and cost 
expended in obtaining good samples. In general. the shorter 
the time that elapses between the collection of a sample and 
its analysis,. the more reliable will be the analytical 
resul ts. Samples can be preserved by chi 11 ing and/or by 
adding the appropriate acid. They may then be allowed to 
stand for a longer period of time before analysis. It is 
necessary, however, to select the method of analysis and 
determine what preservative is recommended for the particular 
analysis ~efore adding a preservative to any sample. 

Samples for metal analysis can be 'preserved by the 
addition of nitric acid; s~ples for organic constituent 
dete~inat{ons by chilling; and samples for the determination 
of Total Organic Carbon (TOC) , biodegradable substances such 
8S nitrogen and phosphorous species, nitrates, phosphates, and 
surfactants by fil tering, adding H2So.,. and chi 11 ing the 
sample inmedlately In an ice bath. orglmic samples for 
hydrocarbon deteroination are then stored in the dark at a 
temperature just above freezing until the analyses are made. 
Samples for analysis of certain dissolved inorganic and 
organic species must not be frozen because it is not always 
possible to reconstitute the original sample exactly as it was 
before freezing. 

- 8 -
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Generally, samples for metal analysis that are preserved 
with nitric acid may be stored for several months. Chilled or 
refrigerated samples are also stable if no sediment is 
present. However, most samples should be analyzed as soon as 
possible within the time limitations specified in each 
analytical method. 

To. prevent any possible cross-contamination, known highly 
contaminated organic samples should be kept separa.te from each 
other, and "blue ice" should not be used for keeping samples 
chilled. 

Each sample site should normally result in the following 
labeled sample containers: 

(a) 1-one liter plastiC Cubitainer t sample filtered 
and acidified with HNOS (heavy metal analysis). 

(b) 1-one liter plastic Cubitainer, sample filtered 
but not acidified (major cations and anions). 

(c) 2-40 ml glass vials with teflon-lined discs, 
samples not fIltered, not acidified (purgeable 
organic). One vial is a duplicate in case of I 

breakage~ All samples should be kept cool, and the 
organic sample must be chilled but not frozen. 

Additional samples may include: 

(d) 1-one liter plastiC Cubitainer, sample filtered 
and acidified witH H2S04 (nitrogen species and 
phosphorus species). 

(e) 1-one gallon glass jar, sample unfiltered and 
acidified with m~o3 plus CUS04 (phenols analysis). 

VII. This section contains samples of the current chain-of
custody for.ms, sample labels and custody seals. 

- 9 -
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TABLE 2. Summary of Water Sample Containers and 
Treatment for Laboratory Analysis 

Analysis 

Tempera ture , pH. . 
specific conductanc~ 

Major Cations and 
Anions 

Trace elements arid 
Heavy Metals 

~itrogen species, 
Phosphorus species, 
• Total Organic Carbon 
(TOe) 

Purgeable Organics 

Extractable 
Organics 

Phenols 

r 

Container 

One-quart glass 
Mason jar 

One-liter plastic 
Cubitainer 

One-liter plastic 
Cubitainer 

One-lIter plastic 
Cubitainer 

40 mI. glass 
vial wi th 
teflon-lined 
disc 

2000 mI. amber 
glass bottle with 
teflon-lined disc 

1 gallon amber 
glass jar 

- 10 -

Treatment . 
Field treatment: 
Unfiltered. non

acidified 

Filtered, non
acidi fied. and 
chilled 

Filtered~ 5 rol. 
conc. HN0

3 
and 

chilled 

Filtered, 2 ml. 
conc. H2;SO" , 
and chilled 

Unfiltered, non
acidified, 3 mg. 
Thiosulfate. 
(added if to be 
analyzed for 
Tri
halomethanes) and 
chilled 

Unfiltered, non
acidified, and 
chilled 

Unfiltered. 5 mI. 
1f3P04. plus 
4 g cuS04 , and 
chilled 
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TABLE 3. Field Sampling Equipment 

Equipment Use 

Sample Containers and Labels 

Sample Preservatives 

Coolers with Ice 

PVC Plastic Pipe Pole with 
Clamp and r:1ason j ar(s) 

Field- Log Book 

Specific Conductance Meter 

pH Meter, strips or paper 

Filtration Equipment, 
-Prefilter, and 0.45 mm. 
Filters 

- 13 -

Appropriate to Analysis 
desired. 

Appropriate to Analysis 
desired. 

Used for preserving, ship
ping samples. 

Used to extend reach and 
depth so that water samples 
can be safely taken from 
shore of pit. Clean Mason 
jars thoroughly 'after use 
to avoid contamination of 
samples. 

Record field observationa. 

l\teasure specific conduct
ance and temperature of 
sample 

Measure pH of sample. 

Filter sample from 1 gallon 
Cubitainer into liter 
Cubitainers. 



I 
I 
f 

-I 
I 
I 
I 
I 
'I 
It 
II 
,) 
,I 
II 
II 

--, 
, 

APPENDIX 

The following pH measurement instructions are taken 
directly from the instruction manual for the Corning 103 Hand 
Held pH Meter. 

Instrument Check Procedure 

1. Select mV mode. 

2. Disconnect the electrode and connect the 
shorting plug to the pH socket. 

3. Check that the display reads between -002 
002. 

4. Select pH mode. 

S. Set TEMPERATURE control to 25 OC. 

6. Check that the di sp l.ay can be set to 7.00 
using the CALIBRATE control. 

and 

7. Check that the display can be set to 8.00 by 
clockwise rotation of the CALIBRATE control. 

8. Check that the display can be set to 6.00 by 
counterclockwise rotation of the CALIBRATE 
control. 

pH MEASUREMENTS 

Cal ibration 

1. Select pH mode. 

2. Rinse electrode with pH 7.00 buffer or 
deionized water. 

3. Immerse the electrode in pH 7.00 buffer and 
adjust T~~EP~TURE control to the temperature 
of the buffer. 

4. When the reading stabilizes adjust the CALIBRATE 
control to set the display to the value of the 
buffer. 

NOTE: Variations in pH values for changes in buffer 
temperature are shown on Corning buffer solution 
bot-tIes. 

- 14 -
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5. For a 2-point calibration continue with 
paragraph 6; if a I-point calibration is being 
performed continue with paragraph 9. -

2 - Point Calibration 

6. 

7 . 

8 • 

Rinse electrode with the second buffer or 
deionized water. 

Immerse electrode in the second buffer and 
adjust TEMPERATURE control to the temperature 
a f the buffer. 

lfuen the reading stabilizes adjust the 
cal 2 % control, with the slope adjustment 
tool, to set the display to the value ·of the 
second buffer. 

Measuring Samples 

9. Rinse electrode with unknown solution or 
deionized water. 

10. Iomerse electrode in the unkno\m solution and 
adjust TEMPERATURE control to the temperature 
of ~he unknown solution. 

11. Allow time for the display to stabilize, then 
note the reading. 

12. Repeat paragraphs g to 11 for further samples. 

13. Recalibrate periodically. The frequency will 
depend on the degree of accuracy required and 
the condition of the electrode. 

- 15 -
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1.0 Introduction 

1 1 Preface 

TraceAnalysis, Inc, with laboratories located in EI Paso and Lubbock, Texas, 
provides a wide variety of chemical services to a broad range of customers. The 
Quality Assurance Program is designed to assure the customer that a high standard 
of accuracy, reliability and impartiality are consistently applied to all services 
rendered by the laboratory 

This Quality Assurance Plan is written in accordance with the elements required in 
EPA Requirements for quality Assurance Project Plans for Environmental Data 
Operations, EPA QNR-5, October 1997. This document contains the required 
elements of a Quality Assurance Plan. 

The QA philosophy of the management at TraceAnalysis is one of total commitment 
to ensuring the technical and legal reliability and validity of all analytical laboratory 
data. This philosophy encompasses all phases of chemical and physical analyses 
and extends through the interpretation and final publication of results. The Quality 
Assurance Office, an independent operations group reporting directly to the 
company president, consistently monitors these functions. This separation allows 
the QA Office the flexibility and independence to shape the program jn a manner 
that best fits the needs of the laboratory and clients. 

The QA Plan defines the systems of quality control and quality assessment that 
make up the comprehensive Quality Assurance program at TraceAnalysis. Quality 
control consists of specific procedures applied to all phases of analysis from sample 
receipt through the final reporting of results. The purpose of quality control is to 
ensure that quality goals are met under routine operating procedures. Quality 
assurance involves the continuous evaluation of data and monitoring of analytical 
processes for the purpose of ensuring that the quality control systems are 
pefiorlTling effectively. 

The QA program objectives are: 

1) . 
2) 

3) 

. 4) 

5) 
6) 

To ensure the accuracy and precision of all analytical results; 
To assess the capabilities of analytical methods for meeting users' needs 
regarding precision, accuracy, sensitivity and specificity; 
To establish and monitor the routine operational pefiormance of our 
laboratory through appropriate systems checks for ensuring that all 
aspects of the QA program are operative; 
To run pefiormance audits of blind samples for evaluation of our 
laboratory; . 
To pefiorm corrective action as necessary; 
To ensure that client's rights are protected, including the confidentiality of 
all information garnered, and the protection of any proprietary rights a 
client may have. 

1.2 Quality Policy' 

TraceAnalysis is committed to quality and expects from its management and staff a 
high degree of commitment to providing legally defensible data of known and 
appropriate quality to its clients. The validity and reliability of the data generated is 
ensured by the adherence to documented standard operating procedures (SOPs). 
TraceAnalysis' SOPs are written to comply with'the approved analytical methods. 
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TraceAnalysis emphasizes the application of sound' quality assurance /quality 
control principles beginning with the initial plannmg of the project. throughout all 
analytical procedures, and ultimately with the preparation of the final report. The 
principles of the data quality objectives for representativeness, completeness, 
comparability, precision, and accuracy are applied to the analytical data generated. 

To ensure client satisfaction, TraceAnalysis encourages strong interaction with the 
client at all phases of the project. Proactive interactl9n with the cltent helps 
TraceAnalysis to deliver a final product that meets the Quality Assurance Plan 
objectives as well as project-speCific data quality objectives. TraceAnalysis IS 
committed to providing the resources, faciltties, equipment, and personnel, to 
ensure the timely completion of analysIs and adherence to applicable QAJQC 
protocols. 

1 3 Fields of Testing Covered 

TraceAnalysis provides environmental testing for industry, municipalities, regulatory 
. agencies, and consu:tlng and engineering firms USing approved analytical methods 

Analytical procedures fall Into one of four categories of analysIs: chemical analysIs, 
phYSical analysis, traces metal analysis, and organiC analysis 

1.4 Management of Quality Assurance Project Plan 

1.4.1 Responsibility 

The management of TraceAnalysis' Quality Assurance Project Plan is the 
responsibility of the Quality Assurance Officer. 

1.4.2 QA Project Plan Review Frequency 

The manual is reviewed as appropriately. by the Qua,lity Assurance Officer. At 
any time during the year, lab personnel may request changes to the manual 
based on actual lab practice. Request for revision of the manual must come 
directly to the quality assurance department and are reviewed for admission into 
the next quality plan revision. 
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2 1 TraceAnalysis Inc. owns and operates two labs in Texas· 

2 1.1 The EI Paso Lab operates in inorganic, metals along with Environmental 
Lead Testing, and organic fields. 

2 1.2 The. Lubbock Lab operates in the inorganic, metal and .organicfields 
including PCBs. 

2.2 The organizational chart for the corporation is located in- Appendix A and the 
laboratory organizational charts are located in Appendices Band C. 

2.3 Key Perso.nnel 

2.3.1 Blair Leftwich 

2.3 2 James Taylor 

2.3.3 William Weigart 

2 3 4 Karen Costa 

2.3.5. Marc Stroope 

2.4 Ultimate Responsibility 

- Corporate President/Managing Director, 

Operations Manager of Lubbock Lab 

(Deputy: James Taylor) 

- Corporate Quality Assurance Officer 

(Deputy: Blair Leftwich) 

- Operations Manager of EI Paso Lab 

(Deputy: Karen Costa) 

- Technical DIrector of EI Paso Lab 

(Deputy: William Weigart) 

- Production Manager of Lubbock Lab 

Ultimate responsibility for company policy and decision belongs to Blair Leftwich, 
President of TraceAnalysis, Inc. 
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3 0 Roles and. Responsibilities 

3 0.1 Quality Assurance Officer 
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The Quality Assurance Officer (QAO) has the responsibility for ensuring 
that all activities of the lab 'are in compliance with quality policies. The 
QAO leads the QA team and reports directly to the President. The QAO 
has the authOrity and the responsibility to implement and approve 
corrective actions as needed. The QAO is responsible for monitoring QC 
sample analysis results and the results obtained for analyses of external 
performance samples to identify potential problems. He is responSible 
for initiating both preventive and corrective action processes as needed 
to ensure proper operations within the laboratory The QAO is also 
responsible for maintaining certifications required for. laboratory 
operations The QAO has the authority to stop work should there be 
serious problems With data quality 

3.02 Laboratory Director 

. -
A Laboratory Director manages the laboratory with the responsibility for 
the technical and finanCial performance of the company. The Laboratory 
Director also has the ultimate responsibility for all aspects of the Quality 
Assurance Plan. Other duties include client consultation, final data 
review, and signature of lab reports. 

3 0.3 Operations Manager 

The Operations Manager manages the laboratory with the responsibility 
for daily operations and financial performance of the EI Paso laboratory. 
Other duties include client services and project managing. 

3.0.4 Technical Director 

A Technical Director's responsibility is for the technical performance of 
the EI Paso laboratory. The Technical Director also has the ultimate 
responsibility for all aspects of the Quality Assurance under the QAPP 
and reports directly to the QAO for all QA matters. Other duties include 
final data review and Signature of lab reports. 

3 0.5 Production Manager 

The Production Manager assures that the sample input and data output 
of the lab runs smoothly in Lubbock. The Production Manager duties 
also include assuring sample hold-times and turn around times are met. 

3.0.6 Supervisory Personnel _-

An organic, inorganic and metals section supervisor oversees technical 
operation in their respective areas. Responsibilities include scheduling 
of samples, chemist training, instrument preventive maintenance, and 
raw data review. 

3.0.7 Client Services 

Client services provide the client interface and the project management 
staff necessary to ensure a project is complete in a manner required by 
the client. Client services are under the direction of Nell Green in 
Lubbock and William Weigart in EI Paso. 
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Laboratory analysts and technicians are responsible for performing 
analyses according to standard operating procedures and for evaluating 
the acceptability of their data based on established quality control 
criteria. Analysts are also responsible for initiating corrective action 
when QC criteria are not met. 

3.0.9 Marketing 

Marketing is responsible for advertising for the labs. Marketmg is 
responsible for printed materials and trade shows representation. 
BUSiness development is Included under marketing The marketing 
director is Dan Lokey 

30.10 LlMS Director 

The L1MS Director is responsible for developing and maintaming the 
LlMS system including the networking of the laboratory. Computer 
training is also provided for the operation of the LlMS as well as other 
programs. 

4.0 Specific Company Policies 

4 0 All of TraceAnalysis' documents are controlled following the SOP for Document 
Control. 

4 1 Before new work is accepted for TraceAnalysis the SOP for Capacity should be 
followed. This will help to assure quality work in a reasonable time by the 

. laboratory. 

4.2 In the case where erroneously results are reported to the client or if a report needs 
to be amended, then the corrected report is sent to the client labeled as a corrected 
certificate and the corrections are noted on the report. More information on proper 
policy for erroneous errors is found In the SOP on Erroneous Reporting. 

4.3 Employees of TraceAnalysis perform their work so that they are free from any 
commercial or financial pressures by clients of TraceAnalysis or any other external 
sources. 

4.4 TraceAnalysis' Contingency Plan is as follows: In the event of instrument failure, 
. every effort will be made to analyze samples within holding times by approved 

alternate means. If duplication of instrumentation is insufficient to handle the 
samples of concern, efforts will be made to secure the equivalent or similar 
analyses from another approved laboratory. The client will be consulted 
immediately in this eventuality. 

4.5 TraceAnalysis is responsible for seeing that confidentiality is maintained by its 
employees concerning all confidential information with which they become 
acquainted as a result of their contact with any given project. Trace agrees to hold 
all disclosed confidential or proprietary information or trade secrets in trust and 
confidence. The information shall be used only for the client's purposes. The 
information shall not be disclosed to any third party without written consent of the 
client. 
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4.6 Each employee and method of TraceAnalysis are subject to an internal audit at the 
determination of the Quality Assurance Office The results of the internal audits are 
filed in the Quality Assurance department and' copied into the employee's training 
file It IS the Quality Assurance Office's endeavor to cover a majority of the 
analytical methods annually Copies of the internal· audits are given to the 
managing director for the annual manager's review. 

4.7 Departures from TraceAnalysis procedures or policies are permitted if the client (if 
applicable) has been notified as to why a departure is rieed~d for the project. Also, 
the lab manager and QA officer has to be notified before the departure from 
TraceAnalysis procedures or policies is take place. The SOP for Departure has to 
be followed 
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50 TraceAnalysis of EI Paso operates in EI Paso, Texas. The lab occupies a space, 
which encompasses approximately 6,000 square feet" of combined analytical and 
administrative areas. The lab was designed and built from' ground up to incorporate 
the latest technology in laboratory ventilC!tion and ergonomics. Positive and 'negatlve 
pressure in the different laboratories helps assure that airborne contamination, a very 
common problem in volatile analyses, does not occur. TraceAnalysis of EI Paso's 
floor plan is depicted in Appendix 0 

5 1 TraceAnalysis of Lubbock operates in Lubbock, Texas. The laboratory occupies 
approximately 11,000 square feet of which approximately 8,500 square feet are 
dedica"ted to laboratory space Extraction and instrumentation labs are kept 
separate with individual HVAC units to minimize cross-contamination Each area IS 

provided with an emergency notification device. TraceAnalysis' of Lubbock flom 
plan is depicted In Appendix E. 

52· Combination of the laboratories provides 17,000 square feet for laboratory functions. 
In each area of the lab is a fire extinguisher. Eye wash stations, safety shower and 
fire blanket are accessible to all areas where chemicals are used for sample' 
extraction and preparation purposes. Safety storage cabinets are located in areas 
where flammable chemicals, acids, or corrosives are stored. The individual 
laboratories are large, clean, and well lighted, and. promote a natural flow of sample 
analysis. The combination of these two laboratories provides full scale analytical 
support to various industries throughout the West. . 
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6.0 Quality Assurance Objectives 

6 a Introduction 

6.1 

The purpose of this Quality Assurance Plan is to d~fine procedures for the 
establishment of analytical systems and for the acquisition, documentatton, 
evaluation, reporting, and archival of legally defensible data of known quality. The 
objective is to provide uniform systems for sample receipt,. sample handling, 
instrument maintenance and calibration, methods control, performance evaluation, 
data acquisition, evaluation of quality, and reporting of the data. 'Specific 
procedures to be used for maintaining chain of custody, sample receipt, storage and 
disposal of samples, preventive maintenance, chemical analyses, internal quality 

. control, data reporting, QA audits and corrective actions are described in specific 
sections of this plan or in standard operating procedures SOPs which are 
referenced when applicable. This section addresses the objectives of accuracy, 
precision, completeness, representativeness, and comparability. 

Objectives 

6.1.1 Precision and Accuracy 

The QA objectives for precIsion and accuracy are to establish and 
maintain analytical systems that produce analysIs results supported by 
QC data within acceptance criteria specified in the proposed analytical 
procedures. Precision and accuracy guidelines for the organic and 
inorganic procedures recommended by the USEPA are normally 
specified in the individual methods. These provide guidance as 
laboratory specific criteria are developed for each analytical method. 

6.1.1.1' Accuracy 

Accuracy is indicated by the measure of the difference 
between observed and true values. A minimum of one of 
every 20 environmental samples for organic analyses or one 
in 10 for inorganic analyses is spiked with a standard 
solution to assist in the evaluation of accuracy of the method 
for a given· sample matrix through calculation of percent 
recovery of the matrix spike. 

Each batch of up to 20 samples is prepared with a laboratory 
control sampled to ensure the analysis system is operating 
in control. The percent recovery for the LCS is calculated by 
comparison of the value obtained for the analysis with the 
true value for the LCS. 

Surrogate compounds are spiked into samples analyzed by 
GC and GC/MS methods. The percent recoveries of the 
surrogates are used as an indicator of the accuracy and 
extraction efficiency of the analysis. 



I 
I 
{' 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I , 
I 

6 1 1 2' 

TraceAnalysis QA Plan 
Issued: Oct. 1999 

Revision No.: 5 
Page II of62 

The calculation of percent recovery is performed in the 
following manner: 

Matrix Spike Recovery 

% Recovery = SSR - USR x 100% 

SA 

Where' SSR = Spiked sample result 
USR = Unspiked sample -result 
SA = Spike added 

Surrogate or Lab Control Sample Recovery 

Precision 

% Recovery = Result obtained x 100% 
True Value 

Precision refers to the reproducibility of results obtained for 
the analyses of duplicate samples or matrix spiked duplicate 
samples. One out of every 20 samples of similar matrix. 
analyzed by each method for organic (1 in 10 for inorganic) 
is run in duplicate or as matrix spike duplicates for 
determining precision. 

The results of the duplicate analyses are computed and the 
absolute relative percent difference (RPD) is calculated as 
follows: 

2 (R1 - R2 ) 
RPD = ------------------ x 100% 

. ( R1 + R2 ). 

where: R1 = First replicate result 
R2 = Second replicate result 

The RPD must fall within set acceptance limits for the results 
to be accepted and subsequent data validated. 

6.1.2 Representativeness 

6.1.3 

Representativeness is a qualitative measure that is related to the ability 
to obtain a sample that best reflects the characteristics of the part of the 
environment that is to be assessed, The laboratory' uses 
homogenization of the sample, if _compatible with the tests to be 
performed, to ensure the results obtained are representative of the 
sample as received. 

Completeness 

Completeness is a measure of successfully obtaining all information 
, necessary for a valid scientific study. The objective for completeness is: 
the methodology proposed for chemical characterization of the samples 
collected will provide data meeting QC acceptance criteria, following 
standard laboratory data review and' validation, for at least 95% of all 
samples collected. Completeness may also be defined as a comparison 
of the number of tests successfully completed (with acceptable QC) to 
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the number of tests requested. Nonconformance/corrective action 
(NC/CA) reports' are completed in accordance with standardized 
procedures in order to .provide explanation when QC criteria are not met. 
The analyst describing the situation encountered compl~tes the NC/CA 
report. The corrective action required is taken and documented In the 
appropriate section of the NC/CA report by the supervisor and analyst. 
See Corrective Action in Section 17. 

6 1.4 Comparability 

The objective· of comparability is to produce results that do not differ 
significantly from those produced by other parties for the same purpose. 
TraceAnalysis participated in blind proficiency studies provided by USEPA 
WS/vvP programs. Since the USEPA WS/vvP programs discontinuation, 
TraceAnalysis has been analyzing single blind studies from priv.'!tlzed 
WP/WS and Solid waste programs. TraceAnalysis at EI Paso also 
participates in the ELPAT programs. TraceAnalysis also participates In 

intra-laboratory comparison studies and double blind studies Replicate 
testing using the same or different methods, re-testing of retained 
samples, and the correlation of results for different characteristiCS are also 
utilized as appropriate, and as speCified in the standard operating 
procedures. The analyses of proficiency test items are to follow the same 
intern.al quality control schemes established for client samples. 
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7.0 Sample Custody. and Handling Procedures 

7.0 Sample containers TraceAnalysis provides its clients with pre-cleaned sample 
contamers necessary to carry out any given project. Sample containers are 
constructed of polyethylene or glass, as listed on Tables 4-1A and 4-18. 
Trac~Analysis routinely uses new sample containers obtained from a supplier that 
has been qualified, by the laboratory's analysis of 01 water blanks to deliver 
containers free from contamination. Sample containers are used only once and 
disposed of according to federal, state, and local guidelines. In addition, 
TraceAnalysis can supply certified, pre-cleaned containers upon request. 

7.1 Sample Container Orders 

7.1.1 80ttle Order Form 

7 1 2 

Bottle orders are prepared by the Support Services Manager using a 
bottle order form or equivalent Appendix H. Bottle orders must be placed 
as far in advance as possible The bottle order form must contain the 
fol!owing information: analyses, matrices, number of samples, name and 
shipping address, and date required. 

Trip Blanks 

Trip blanks are prepared by completely filling a 40 mL VOA vial with 
organic-free reagent water. The last few drops are gently poured into the 
vial so that surface tension holds the water in a convex meniscus The 
vial is then capped If air space is present, the procedure is repeated 
The vial IS labeled as a trip blank. 

7.1.3 Filling Sample Container Orders 

The sample container order is filled by a member of the support services 
group. Bottles, with proper preservatives added, are packed in shipping 
containers using bubble-wrap to minimize breakage. The containers are 
typically sent In the ice chest in which they will be returned to the lab. A 
chain-of-custody form is sealed In a plastic bag and sent with each bottle 
order. Labels and custody seals are also made available. The bottles 

. may be picked up at the laboratory, .delivered by TraceAnalysis 
personnel or a third party carrier. 

7.2 Definition of Holding Times and Preservatives 

Holding times are defined as the amount of time that elapses between the collection 
of the sample from the source in the field and the beginning of the analysis 
procedure. Preservatives are defined as techniques used to maintain the target 
analytes at concentration representative of those in the source sampled until the 
sample is analyzed in the laboratory. Published holding time is viewed as valid as 
long as the associated preservation and container requirements have been met. 
Appendix G lists appropriate sample containers, preservatives, and maximum 
holding times for each analysis. . 
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Turn-around-times are defined as the amount of time that elapses between the 
receipt of the sample at the lab and the receipt of the data by the client, excluding 
weekends and holidays Reports are faxed ypon completion with hard-copy final 
reports mailed thereafter. 

74 Chain-OF-Custody 

A chain-of-custody record Appendix H should be completed with each sampling 
event to document sample custody from the time of collection through transfer of 
custody to the laboratory. At a minimum, the chaln-of-custody record must contain 
the following information: 

7 4.1 analyses required 

7.4 2 type of sample bottle 

7.4 3 presen/ative 

7.4.4 sample identification 

7.4. 5 signature of c:... 2ctor 

7.4 6 date and time of collection 

7 4.7 signature and inclusive date and times of possession for each person 
taking custody of the samples. 

A chain of custody completed by the client and/or sampler accompanies all samples 
received by TraceAnalysis. TraceAnalysis provides chain-oF-custody forms for all 
containers supplied to the client. Clients choosing to use chain-of-custody forms 
other than those provided by TraceAnalysis are responsible for ensuring all 
essential information is included on the form. 

7. 5 Sample Receiving 

7.5.1 Sample Receipt and Verification of Documentation 

Samples are received in accordance with the procedures set forth in 
TraceAnalysis sample receipt and log-in SOP. Shipping containers are 
inspected for custody seals and the condition is noted in the bottom right 
hand corner of the chain-of-custody. The shipping containers (usually 
ice chests) are then opened and inspected for enclosed documentation. 
The sample bottle labels are inspected and compared to the chain-of
custody. Any discrepancies are noted on. a nonconformance/corrective 
action (NC1CA) report form and the client is notified by client services 
personnel to determine the corrective action required. Samples received 
with no paperwork are held in refrigerated storage until the proper 
instruction for analYSis is received. The client"is contacted immediately 
and the resolution of the problem is documented in ·the project file. 
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7.5.2 Verification of Sample Preservation 

TraceAnalysis QA Plan 
Issued: Oct. 1999 

Revision No.: 5 
Page [5 of62 

The temperature inside the shipping container is determined using a 
hand-held Infrared thermometer and recorded on the ·chain-of-custody 
form The pH of preserved aqueous samples IS verified as soon as 
possible after sample receipt and recorded on the internal chaln-of
custody form. The pH of preserved VOA vials is measured at the time of 
sample preparation and recorded in the instrur:nent run log. 

7 5.3 Notification of Clients 

If samples are received improperly preserved, broken, or with head 
space in VOA vials,the client· is notified to determine corrective action. 
This is recorded on a NC/CA report form 

7.6 Sample Log-In 

Samples are logged into TraceAnalysis Laboratory Information Management 
System (LlMS) in accordance with the sample receipt and lag-in SOP. Each project 
is aSSigned a unique batch code and each sample receives a unique sample 
number. Upon entry of all required sample identification and analYSIS information 
into the lIMS, the information is reviewed and approved by the laboratory director 
for accuracy and completeness. Any errors or omissions are corrected at this time. 

7.7 . Sample Stora'ge 

The samples are stored in deSignated refrigerators according to the type of analysis 
to be performed. Samples to be analyzed for volatile organic compounds are stored 
in separate refrigerators designated for volatile samples (VOA vials only). All 
refrigerators are monitored daily to ensure the temperature is maintained within a 
range of 2-50 C. Deviations from this temperature range' are noted in the 
temperature logbook and corrective action is taken immediately to ensure the 
integrity of the samples. 

7.8 Sample Access and Internal Chain-of-Custody 

Operating the 'Iaboratory facilities under controlled access ensures integrity of 
samples. .Only employees are allowed into the laboratory' areas. Visitors must 
register upon arrival and allowed access to the facility only with an escort. An 
internal chain-of-custody for samples, is also maintained within the laboratory'. 
Analysts must check the samples in and out of cold storage on the provided internal 
chain-of-custody form. . 

7.9 Sample Subcontracting Documentation· 

When samples are subcontracted to other' laboratories due to TraceAnarysi~' 
inability to perform the required analyses, a separate chain-of-custody record and. 
analysis request is filled out and sent accompanying the samples. A copy is also 
put into the cHent file. Subcontracted work is reported on the letterhead of the 
laboratory which performed the analYSis. The client will be notified in writing of the 
subcontracted work. TraceAnalysis will have on file the QAPP and any other QA 
records needed of the subcontracting laboratory. 
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7.10 Sample Disposal 
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Samples not totally consumed during analysis and any excess extracts or digests 
. generated dUring analysis are disposed of in accordance with local. state, and 
federal regulations. Specific disposal reqUirements are arranged wIth the client 
before receipt of samples. Sample disposal IS addressed In the sample disposal 
SOP . 
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8.0 Analytical Procedures 

8 0 Purpose and Applicability 
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This section specifies the sources of analytical methods used by TraceAnalysls and 
defines controls on standard operating procedures SOPs, their content, approval for 
use, distribution, and revision. A list of preparation and analytical methods 
performed at TraceAnalysis is included as Appendix I. 

8 1 Laboratory Reference Documents 

TraceAnalysis employs analytical methods from the following recognized sources 

8.1.1 40 CFR Part 136, Code of Federal Regulations, 

8 1 2 EPA-600/4-79-20, Methods for Chemical Analysis of Water and Wastes, 
March 1983 ReVision and updates 

8.1.3 SW-846, Test Methods for Evaluating Solid Wastes, November 1986, 
Third Edition and updates 

8.1.4 EPN600/4-91/010, Methods for the Determination of Metals in 
Environmental Samples, June 1991 

8.1.5 Methods of Soil Analysis, American Society of Agronomy, 2nd Edition, 
1982 

8.1.6 American Society for Testing of Materials 

8.1.7 Standard Methods for the Examination of Water and Wastewater, 1Stl1 
Edition, 1987 

8 2 Method Modifications 

Method modifications are permissible to allow for advances in analytical techniques 
as long as the actual chemistry of the method is not changed. An example of thiS 
would be modifying a gas chromatographic method for the use of capillary columns. 
Other permissible modifications would include sample volume or weight change~ a:. 
long as the ratios set forth in the methods are retained. 

8.3 Standard Operating Procedures 

All analytical procedures are performed according to a written standard operating 
procedure. incorporating specifics regarding TraceAnalysis' quality control 
procedures, set-up, and operation of current laboratory instrumentation. SOPs 
address the following: 

8.3.1 Method Reference -Lists the reference document from which the SOP 
was derived; . 

8.3.2 Scope and Application -lists the property, analyte(s), or class of 
compounds measured by the method and summarizes the procedure. 
Describes the sample matrices working ranges, and situations to which 
the procedure applies; 
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8.3.3 Definitions - acronyms, abbreviations, and specialized forms used In the 
SOP; 

8.3.4 . Health and Safety Warnings - indicating operations' that could result In 
'personal Injury or .loss of life and· explaining what will happen If the 
procedure is not followed or IS followed mcorrectly, listed here and at the 
critical steps in the procedure; 

8.3.5 Cautions - indicating activities that could result in equipment damage, 
degradation of sample or possible i~validatlon of results, listed here and 
at critical steps in the procedure; 

8 3.6 Personnel Qualificatlons - explaining what the minimum qualifications 
the of the technician needs to be before running the test; 

8.37 Equipment-Describes the instruments, glassware, and other equipment 
applicable to the procedure; 

8.38 Reagents-Describes the reagent and standard concentration grade, 
preparation, and use, 

8.3.9 Apparatus and Materials - list or specify; note also designated locations 
where found; 

8 3.10 Handling and Preservation - Preservation, Holding times and special 
requirements needed for sample procurement; 

8.3.11 Procedure-Describes the sequence of activities to be performed. This 
includes calibration or standardization, sample pretreatment, sample 
analysis, calculations, reporting limits, quality control checks, and special 
glassware cleanmg procedures as appropriate to the method 
Interferences; 

8.3. '12 Data Acquisition, Calculation & Data Reduction - how data is received, 
calculated and reduced to the final form for management reView, 

8 3 13 Computer Hardware & Software - used to analyze analytical results and 
report data; 

8.3.14 Data Management & Records Management - forms, logbooks, standard 
and reagent logs, and locations for data and data storage; 

8.3.15 Corrective Action-Describes corrective actions taken when 
nonconformance or out-of-control situations occur during the procedure ... 
This includes invalid calibrations, method blanks, quality control checks, 
and matrix interference; 

8.3.16 Preventive Maintenance and Troubleshooting -Describes daily or routine 
maintenance procedures on instrumentation or equipment used in the 
analytical procedure and any common procedures to correct instrument 
breakdown. 

Any additional information on Standard Operating Procedures can be found in 
"Writing the SOP" Standard Operating Procedure identified as ·SOP-Writing". 

All SOPs are approved by the appropriate $ection Supervisor, the Quality 
Assurance Officer and Laboratory Director. The Quality Assurance Officer 
retains master copies of SOPs. Controlled copies are distributed to appropriate 
areas of the laboratory. SOP revisions must be approved and distributed in the 
same manner as the original method. 
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8.4 Method Start-Up QC 
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Before a method is approved to generate client data, method start-up quality control 
must be performed by each analyst and retained on file Method start-up QC is 
method dependent and includes at a minimum Initial Demonstration of CapabilIty 
and Method Detection limit Studies. If a modlticatlon IS made to a method, the 
method start-up QC must be repeated with the modification as an integral part of 
the method. Method detection limit studies must be conducted at a minimum of 
once a year. 

8.4.1 Initial Demonstration of Capability 

The laboratory must demonstrate that it can meet the specifications in 
the method for recovery of analytes spiked into a reference matnx 
(reagent water). The test consists of spiking the analytes of Interest Into 
a set of four portions of reagent water and processing these allquots 
through the entire analytical procedure. The mean concentration and the 
standard deviation of the mean concentration are calculated for each 
analyte, and these values are compared to specifications in each 
method. If the mean and standard deviation are within limits, the analyst 
can use the method to analyze client samples. 

8.4 2 Method Detection Limit Studies 

The procedure for determining MDLs is published in 40 CFR part 136, 
Appendix B. All programs across the EPA cite this reference The study 
is based on repetitive analysis of an interference-free sample spiked with 
a known amount of the target analyte. In general, seven aliquots of the 
spiked sample are taken through the entire sample preparation and 
instrument analysis protocol. The standard deviation of the results is 
determined, then multiplied by the one-tailed t-statistic at the 99% 
confidence level for the number of degrees of freedom in the study (one 
less than the number of repetitions used to calculate the standard 
deviation). For seven repetitions, this is a multiplier of 3.143. The 
resulting value is finally compared to the spike level in the sample If the 
spike level is within five times the calculated MOL then the procedure is 
considered successful. If not, the spike level in the sample is adjusted, 
and the study is repeated. 

8 5 Method Selection 

TraceAnalysis will use EPA approved methodology for the analysis of 
environmental samples whenever such methods are aVclllable if the client has not 
specified an approved method, TraceAnalysis will select a recognized and validated 
method for use. 
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9 0 Equipment 
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An extensive scope of services, which TraceAnalysis provides to its clients, requires 
significant capital investment The laboratory furnishes ali Items of equipment required for 
the correct performance of tests. 

9.0 List of Equipment 

A list of all major equipment IS included in Appendix J for the EI Paso lab and 
Appendix K for the Lubbock lab It is not intended to be a compilation of all 
equipment in use, but simply a summary of the significant instrumentation dedicated 
to providing clients with on-time, quality data. 

9 1 Instrument Preventive Maintenance 

All Instruments and equipment receive routine preventive maintenance, which IS 
recorded in Instrument specific mamtenance logs Routine maintenance ensures 
that the equipment IS operating under optimum conditions, reducing the possibility 
of Instrument malfunction. Preventative maintenance procedures including 
lubrication, source cleaning, detector cleaning, and the frequency of such 
maintenance are performed according to the procedures recommended In the 
manufacturer's instrument user manual. Chromatographic carrier gas pUrification 
traps, injector liners, and injector septa are replaced on a regular basis. 

9 2 Maintenance 

Maintenance must be performed when the instrument begins to degrade as 
evidenced by the degradation of peak resolution, shift in calibration curves, 
decreased sensitivity, or failure to meet one or another of the quality control criteria. 
Precision and accuracy data are examined for trends and excursions beyond 
control limits to determine evidence of instrument malfunction. Maintenance actions 
are also ~ecorded in logs located by the major pieces of equipment and are kept in 
the laboratories at all times. The laboratories also maintain adeq'uate supplies of 
spare parts such as GC columns, syringes, septa, injection port liners, and other 
consumable parts to minimize potential instrument downtime. In the event of 
equipment malfunction ·that cannot be readily resolved by laboratory personnel, 
service is obtained from the instrument vendor or manufacturer. . Major repairs 
performed by the vender are also recorded and the field service technician's report 
is retained on file. . 

9.3 Out of Service Instruments 

Any item _of equipment which has been subjected to overloading, or mishandling, or 
which gives suspect results, or has been shown by verification, or otherwise to be 
defective, shall be taken out of service. At the time the instrument is taken out of 
service it will be clearly identified and wherever possible stored at a specified place 
until it has been repaired and shown by calibration, verification or test to perform 
satisfactorily. The laboratory shall examine the effect of this defect on previous 
tests and notify the customer of any discrepancies in their reports. 
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100 Reagents, Solvents, Gases, and OutsIde Suppli~s 

10 0 Reagents 

All reagents are prepared using, at a minimum, ACS reagent grade chemicals. 
Preparation information ,is recorded in the reagent log in the wet chemIstry lab. 

10 1 Solvents and Acids 

Solvents and acids used are ultra high' purity typically surpassing those 
recommended in actual analytIcal methods, For volatile organics, purge and trap 
grade methanol is used. For extractable organics, pestiCide grade or Optima ™ 
grade solvents are u·sed. For metals, trace metals grade acids are used ' 

102 Gases 

Carrier gases (He) used on, gas chromatographs is UHP grade except for the 
GC/MS systems which use a research grade of carrier gas Make-up and other 
gases used on gas chromatographs are selected according to manuf?cturer's 
'specification s 

10 3 OutSide Supplies. 

Although rare, if the.laboratory procures outside supplies, ~hey will not be used until 
they are inspected and verified as compliant to standard specifications relevant to 
tests concerned. 

10.4 Reagent and Reference Material Storage 

10.4.1 Reagent Storage 

All reagents and' chemicals are ,.stored in appropriate areas of the 
laboratory where they are most commonly used Corrosive and 
flammable chemicals are stored in approved cabinets. IoniC salts and 
other dry chemicals are stored on shelves in the wet chemistry lab. 

10.4.2 Reference Material Storage 

Standards and reference materials are stored in the areas of the 
laboratory where used by analysts. A standards refrigerator or freezer 
designated for its use i~ in each an~a. Temperature logs are maintamed 
for standards refrigerators and freezt;lrs. 
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11.0 Glassware Specifications 
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All laboratory volumetric glassware (pipettes and flasks) is Class A. When preparing 
standards and reagents, Class A volumetric glassware must be used. 

11.0 Glassware Cleaning 

All dirty laboratory glassware is cleaned and processed by the Support Services 
department. EPA approved cleaning and baking procedures are followed Details 
of glassware cleaning are addressed in the glassware processing SOP. 
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12.0 Calibration Procedures 

12.0 Introduction 
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Analytical Instruments and equipment used to obtain measurements or record data 
to be used for calculations of analytical results are calibrated at a frequency and in a 
manner such that accuracy and reproducibility are consistent with the 
manufacturer's specifications for proper Instrument operation, and the calibration is 
in compliance with the analysis method requirements. 

Laboratory measurements are based upon comparisons to results obtained for the 
analysis of reference standards analyzed by the same method. The results 
obtained for the analysis of calibration standards are used to prepare calibration 
curves or calculate calibration factors. The results of the sample analysiS are 
quantified uSing either internal or external' calibration techniques. Typically, 
calibration is achieved by the analysis of five calibration standards for organics and 
three calibration standards for inorganics at concentration levels set forth in the 
referenced method. 

12.1 Calibration Frequency 

Recalibratlon of instrumentation is performed at specified time intervals, when 
indicated by the continuous verification procedures, or when required by the 
contract-required method. Calibration procedures are method speCifiC. Consult the 
appropriate SOP for details regarding initial and continuous calibration. 

12.2 Secondary Reference 

Where applicable, another source standard from an alternate accredited vendor is 
used to check the calibration of the instruments. If a second vender is not available, 
then another lot from the same vender is acceptable. If another lot is not availabie 
then another analyst can make a secondary reference for the first analyst using the 
same vender and same lot. 

12.3 Calibration Records 

Each analyst maintains calibration' files for the methods performed. This file 
includes date of calibration, calibration plots, calibration raw data and a unique 
identifier of the calibration. Data is also present showing. tractability to standard 
reference materials. . 

12.4 Traceability of Calibration Reference Materials 

All instruments are calibrated using standard solutions of known concentrations. 
Where' applicable, the standards are prepared from certified reference materials 
traceable to NIST or from reference materials whose concentration has been 
verified against NIST traceable materials. Certificates of AnalysiS from standards 
vendors are kept on file by the Quality Assurance Officer. Thermometers and 
balances are calibrated annually, or sooner as needed, using NIST traceable 
thermometers and weights. Daily verification of balance calibration is described in 
the balance callbration verification SOP. Balances, NIST weights and 
thermometers are serviced by certified techniCians annually. 
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12.5 Standards Preparation Records 
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Calibration standards are prepared from commercially available traceable stock 
. standard solutions The Identity of the stock solution, intermediate solution, 
preparation .procedure, solvent lot, date, preparer, eXpiration date, and Identity of 
the calibration standard are recorded in a standards preparation logbook The entry 
is dated and signed by the analyst. . 

12.6 Acceptance of a Standard. Curve 

The laboratory calibration procedure utilized must meet or exceed the method 
calibration criteria for analyses performed In the event that·calibratlon criterion are 
not attained, a recalibratlon is attempted. If the: calibration falls again, the analysis 
is halted and corrective action is taken. The calibration procedure in the method IS 
followed for each specific analysis. Calibration records are documented on 
computer printouts, In the analYSIS logbook, and/or on bench sheets where 
applicable 

12.7 Initial Calibration Verification 

The initial calibration verification (ICV) is performed to determine If the calibration 
curve that has just been generated is valid. 'It is a check upon the accuracy of the 
Individual calibration standards used to perform the calibration. The ICV solution is 
prepared form a different lot number or obtained from a different manufacturer than 
that of the calibration standards. 

12.8 Continuing Calibration Verification 

The continuing calibration verification (CCV) is used to ascertain that the initial 
calibration is still holding and correct as the instrument is used to process samples. 
For Instruments that incorporate analyte identification into the procedure such as 
retention time matching from a gas chromatograph or spectral matching from a 
mass spectro'meter, the CCV. also serves to determine that the identification criteria 
are still being met. The source of the CCV could be one of the calibration 
standards 
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13,0 Environmental Lead Program 

13 0 Personel for lead program 
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There are specific personnel requirements for the Environmental Lead Program All 
Trace AnalysIs personnel working on the Lead Program shall meet the following 

, minimum requir~ments 

All personnel must read and sign all applicable Standard Operating Procedures 
(SOPs) prior to participation in the EnVIronmental Lead Program. 

13.0,1 Technical Manager 

- College degree in chemistry or a related science minimum of 3 years of 
non-academic analytical laboratory experience of which at least 2 years 
shall be metals analysis experience 
- Must be on-site at least 50% of the time. 

13.0.2 Quality Manager 
- College degree in a basic or applied science 

- 1 year of non-academic analytical chemistry experience 

- Training in statistics 

OR 

- College degree in other than the basic or applied sciences 

- Minimum of 4 years of nonacademic chemistry experience 

- Training in statistics 

The same person can fill both the technical and quality manager 
positions as long as he/she does not act in the position as the sample 
analyst/technician analyzing the samples or act as the immediate 
supervisor of the analyst/technician involved with the analysis of the 
samples, 

13.0.3 Senior Inorganic Chemist! Soectroscopist 
Must have a bachelor's degree in chemistry or related field 
Minimum of one year of non-academic experience in metals analysis 

13.0.4 rcp - 40 hour in-house training course with an experienced· 
spectroscopist, or satisfactory completion of an ICP short course 

13,0.5 FLAA - 20 hour in-house training course with an experienced 
spectroscopist, or satisfactory completion of an FLAA short course 

13,0,6 GFAA - 20 hour in-house training course with an experienced 
spectroscopist, or satisfactory completion of an GFAA short course 

13.0.7 AnalystlTechnician 

130.7.1 Digestions 

12 hour in-house training course with an experienced 
analyst/technician 
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digestion of four replicate samples with the average of 
the recoveries within the method specified acceptance 
hmits 

IDCs must be performed for each matrix of interest 

. Successful digestion of a blind sample 

Three months of digestion experience is required for 
independent operation 

13 0 7 2 Instrumentation 

13 0.72.1 ICP- 40 hour in-house training course with an 
experienced spectroscopist, or satisfactory 
completion of an ICP short course 

13.0.7.2.2 FlAA - 20 hour in-house training course with an 
experienced spectroscopist, or satisfactory 
completion of an FLAA short course 

13 0.7.2.3 GFAA - 20 hour in-house training course with 
an experienced spectroscopist, or satisfactory 
completion of an GFAA short course 

13.0.7.2.4 Six months of experience is required for independent 
operation 

AnalystslTechnicians may work on samples submitted for Pb analysis 
under NLLAP as long as the following conditions are met: 

- Successful completion of IDCs, SRMs, or proficiency testing samples 
- At least 50% of the experience period stated above has been met 

, - The immediate supervisor or instructor is physically present 70% of the 
time in their work area when they are preparing andfor analyzing samples 
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TraceAna!ysis QA Plan 
Issued' Oct. 1999 

Revision ~o .. 5 
Page 27 of62 

Extraction and instrumentation areas are kept separate with individual HVAC units to 
minimize cross~contamlnatlon Each area has a fire extinguisher and emergency 
notification device. Eye wash stations, safety shower, and a fire blanket are accessible to 
all areas. Ventilation hoods are located In all areas where chemicals are used for sample 
extraction and preparation purposes. Safety storage cabinets are located in area where 
flammable chemicals, acids, or corrosives are stored. Safety meetings are conducted by 
the Safety Officer and all employees are required to be present for these meetings. 
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15.0 Laboratory Quality Control 

~ 5 0 Purpose and Applicability 
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This procedure p'rovides an overview of the 'quality control (QC) measures used to 
assess and control analytical processes at TraceAnalysls Specific information on 
quality control checks for individual laboratory departments is provided in 
TraceAnalysis SOPs for individual analysis methods. 

15.1 ResponSibilities 

15.1.1 Quality Assurance Department 

The Quality Assurance Department shall establish and publish 
acceptance limits for quality control~ checks and assist laboratory 
personnel in updating variable limits annually, at a minimum. 

15,1.2 Laboratory Analysts 

Laboratory analysts shall compare the results of quality control checks to 
the published acceptance limits, and shall take appropriate corrective 
measures whenever acceptance limits are· exceeded. Corrective 
measures shall be documented. 

15 2 Daily Quality Control 

NOTE: The following discussion of the daHy quality control program is general in 
nature. The test specific requirements of the methods, as outlined in TraceAnalysis 
SOPs, supersede these general requirements. In addition, client or project-specific 
QC requirements'may supersede those specified in this QA Plan. 

15.2,1 Quality Control Checks 

The daily quality control program includes a variety of QC checks 
Inserted in the analysis process by analysts These checks include 
instrument tuning or sensitivity checks, continuing calibration or 
calibration verification standard, and lab control sample results are 
calculated as percent recovery, Method blank results are evaluated for 
the presence!absence of laboratory contaminants. These quality control 
checks monitor the accuracy of the analytical' procedure in the absence 
of matrix interference. The decision to accept or reject analytical results 
is based on these quality control results. 

15.2.2 Acceptance/Rejection Limits for QC 

Acceptance limits for these checks are taken from EPA methods or are 
established by TraceAnalysis from actual QC data. If these checks fail to 
m'eet acceptance limits, corrective action is required before continuation 
of analysis and/or reporting of the data. The corrective action taken for 
each out-of-control event must be described in the analysis log and 
approved by ,the data reviewer, In addition, a nonconformance! 
corrective action form is completed and kept with the raw data. 

15.2.3 Matrix Spikes 

One in ten (one in twenty samples for GC analysis) of a similar matrix is 
analyzed in duplicate and as a matrix spike, or as a duplicate matrix 
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spikes, to evaluate matrix effects on analyte recovery. Accuracy is 
calculated as percent recovery of the matrix spike, Precision is 
calculated as the relative percent difference (RPD) of duplicates or 
matrix spike duplicates 

15 24 Acceptance/Rejection Limits for MSfMSD 

Acceptance limits for these checks are also taken from EPA methods or 
are established internally by TraceAnalysis, If matrix spike recovery falls 
to meet acceptance limits and the analytical system yielded acceptable 
results for calibration standards, lab control samples, and surrogate 
standards, the sample is re-extracted and analyzed again. If matrix 
spike recovery fails to meet acceptance limits again, the associated 
sample results are qualified to indicate the probable presence of matnx 
interference, If precision acceptance criteria are exceeded, reanalysis of 
the duplicates and all of the posittve samples in the batch is required, 
The corrective action taken is described In the analysis iog and approved 
by the data reviewer. In addition, a nonconformance/corrective action 
form is completed and kept with the raw data. 

15.3 Acceptance limits 

Acceptance limits for the daily QC program are taken from EPA methods or are 
established by TraceAnalysis from, actual data as described in this section, 
Acceptance limits 'are calculated and summarized annually, at a minimum, and 
distributed to laboratory operations personnel by the Quality Assurance Officer. 
Current QC acceptance limits are listed in the Statement of Limits 

15 3.1 Fixed limits 

In general, acceptance limits for GC, GC/MS and metals analyses for 
tuning, initial and continuing calibration, method blanks, and precision 
and accuracy of matrix spikes and duplicates or duplicate matrix spIkes 
are based on acceptance limits established in EPA methods. 

15.3.2 Variable limits 

Variable limits are based on laboratory-generated data and are updated 
annually, at a minimum. 

Acceptance limits for percent recovery of lab control samples and GC 
and GC/MS surrogate standards are calculated from actual QC data. 
The mean (x) and standard deviation (s) are calculated from the most 
recently generated percent recovery data A minimum of 20 values is 
necessary to establish limits, Outliers are excluded from the calculation 
of acceptance limits. Control charts are available for the,se parameters. 
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Acceptance limits are calculated as follows, where (x) represents the 
individual valLJes and (n) is the number of values 

Parameter . S~mbol Formula 
Upper Control UCL . x + 35 

Upper Warning Limit UWL x + 25 

Center Line (mean) x (Izi)/n 

Lower Warning Limit ·LWL x - 25 

Lower Control Limit· LCL x - 35 

If the data generated are insufficient to calculate acceptance limits and 
the method does not provide acceptance criteria, the following limits will 
apply: 

• Inorganic Chemistry: 75-125% recovery 

• Metals: 75-125% recovery (water), 50-150% recovery (soil) 

• Organic chemistry-Volatiles: 75-125% recovery 

• Organic chemistry Base-neutrals and extractables: 50-150% 
recovery 

• Organic chemistry-Acids: 25-125% recovery 

• Other analysis: 75-125% recovery 

Acceptable relative percent difference (RPO) of duplicate analyses is 
$20% for duplicate results greater than 10 times the method detection 

. limit (MOL). When one or both results are $10 times the' MOL, the RPO 
acceptance range is $67%. 

Acceptance limits will be updated annually at a minimum, when 20 or 
more new values have been generated. The summary of acceptance 
limits is revised and distributed to the appropriate lab groups after each 
update. 

15.4 Reporting Limits 

Reporting limits are generated based on a factor of 2-10 times the calculated MOL 
depending on the confidence level of the analysis. Reporting limits are available to 
the client by request. 
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This section defines the TraceAnalysis procedures for data collection, reduction, entry 
into the LlMS, validation, and reporting, All data is collected, reduced, entered, validated, 
and reported in accordance with this procedure unless an alternate scheme is outlined In 

a project-specific plan, 

16.1 Responsibilities 

16.1.1 Analysts 

Analysts conduct data collection and reduction In accordance with this 
procedure 

. 16,12 Supervisors 

Laboratory Supervisors review data, assist in corrective action 
procedures 

16.1.3 Quality Assurance 

The QA Department reviews laboratory raw data and quality control data 

16 1 4 Director 

The Laboratory Director reviews and signs final reports before sending 
them to clients, 

16.2 Data Collection 

16.2.1 Sample Preparation and Analysis 

Sample preparation and analytical activities are documented in sufficient detail to 
allow the analysis to be recreated. The information must be recorded in a 
laboratory notebook or on preprinted worksheets, or retrievable from instrument 
output. This includes the following at a minimum: 

• The analytical activity being performed (i.e. the sp'ecific analytical method or 
preparation method performed) 

• . The person(s) performing the activity and the date and time that the activity 
was initi<'lted. 

• Instrument parameters, including in§trument identification and settings. 
Instrument settings may be referenced to previol!s documentation of 
instrument parameters. 

• The analytical sequence must be, documented (i.e. the chronological order of, 
analysis). The following data for each sample, standard, and QC check ran 
in the analytical sequence must be recorded and/or retrievable from an 
Instrument printout (quantitation report, etc.) 

• QC sample type identification if QC sample . 

• Dilution 
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• Units for all vanables are specified, preferably In column headlng~ 

• TraceAnalysls sample number 

• Final result 

• Percent recovery and RPD 

• The calibration curve from which data are quantified, identified by instrument 
and date ran, or by reference to a notebook and page number or a filename, 
if the initial calibration is included in the analytical rurl. 

• Identification of the source of standards used for calibration, calibration 
verification, lab control samples, and matrix spikes referenced to a standards 
prep notebook and page number. 

• Notes regarding any anomalies (e.g. change in color, formation of precipitate, 
sample foaming) or difficulties (e g. instrument malfunction) encountered 
during analysis. 

• The notebook identification number on each page. 

16.22 Data Recording and Error Correction 

All handwritten data must be recorded using indelible ink. When an error 
in any hard copy documentation of data is corrected, the person making 
the correction draws a single line through the erroneous data so as not to 
obscure the original entry. He/she then writes his/her initials, the date, 
and the correct information, if applicable, adjacent to the error. 

16.3 Data Reduction 

16 3.1 Qualitative Identification 

Qualitative . identification of organic compounds is performeM according to 
retention time matching. Second column confirmation by GC is performed upon 
request or when specified by the requested method. 

16.3.2 Quantitation 

The equations used to calculate final results are specified in the appropriate 
laboratory methods and SOPs. In general, the following rules concerning blank 
correction, reporting limits, Significant figures, and rounding rules apply to those 

. calculations. 

16.3.2.1 

16.3.2.2 

Blank Correction 

Blank correction is not allowed except for analytical 
procedures or methods that require blank correction. 

Significant Figures and Rounding Rules 
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All calculation results are rounded to the correct number of 
digits (usually 2) as the final calculation step. No result is 
rounded before reaching the final answer, even in a lengthy 
calculation 

To round a number, first determine t.he number of digits to be 
reported (the reportable figures, usually 2). Determine 
whether the digit to the 'immediate right of the right-most 
reportable figure is greater than, equal to, or less than 5 
Ignore any digits further to the right unless the number is 5 
If the number is greater than 5, round up (e g. 1 66 is 
rounded to 1.7). If the number is less than 5, truncate after 
the last reportable figure (e g 1.64 IS rounded to 1 6) If the 
number is 5 and is followed by other non zero digits, then we 
add one to the preceding digit (e g 1 653 and 1 6501 Will 
both round to 1 7). If the dglt after the point of round off IS a 
5 and no other digits follOW the 5, then we drop the 5 if the 
preceding digit IS even and add one to the preceding digit if It 
is odd (e g. 1.65 is rounded to 1.6 and 1.75 is rounded to 
1.8). 

Round results at the e1\d of calculations to two digits as 
follows, with the exceptions noted: 

• If the initial concentration of the sample is less than the 
reporting limit, express the reporting limit as 2 digits (e g 
<1.0 mg/L) 

• If the initial concentration of the sample is above the 
reporting limit, and if expressed in scientific notation its 
exponent would be equal to that of the reporting limit 
expressed in scientific notation, report the result to 2 
digits. (For example, if the reporting limit .is 1.0 mg/L, the 
initial concentration is 5.148' mg/L and no dilutions were 
made, report the result as 5.1 mg/l.) 

• If the initial concentration is above the reporting limit, 
and is expressed in scientific notation its exponent would 
be greater than that of ttie reporting limit expressed in 
scientific notation, report the result to 2 digits. (For 
example, if the reporting limit is 1,0 mg/L, and the initial 
concentration is 51.480 mg/L and no dilutions were 
made, report the result as 51 mg/l.) 

Note: for quality control checks and PE samples, 
express results, recoveries, and relative percent 
differences using at Jest three significant figures 
whenever' possible, 

The quality control data for each batch or analytical run are evaluated 
against acceptance limits. 'Whenever a quality control result exceeds 
acceptance limits, corrective action is required before turning in data for 
the batch or analytical run for data review. Corrective actions are 
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recorded in the analysis log and on a nonconformance/corrective action 
form. 

16 4 Data Validation 

16.4.1 Data Review 

Following data reduction and before data entry, the raw data associated 
with the analytical run analysis log, instrument output (quantltation 
reports, chromatograms, spectra), ciillibration curves, etc. are forwarded 
to the Quality Assurance Officer for data -review. The review 
encompasses the correctness, acceptability, and completeness of the 
following elements of data generation and handling. (All elements are 
not applicable to all tests.) 

• Instrument tuning 

• Initial Calibration 

• 90ntinuing calibration/calibration verification 

• Calibration Blanks 

• Method"or preparation blanks 

• Surrogate and/or lab control sample recovery 

• Qualitative identifications 

• Quantitation, including units and reportable figures 

• Precision of duplicates 

• Recovery of matrix spikes 

• Holding Times 

• Data quafifiers 

• Data Entry 

When unacceptable calibration or quality control check IS generated, the 
data reviewer ensures that ~ppropriate corrective action was taken 
before approving the data. Any defects are corrected. Raw data are 
corrected as necessary. If corrective action cannot be taken, the 
samples are qualified appropriately. 

Upon approval of the data, the reviewer. initials the lab notebook, 
page(s), worksheet(s), or instrument printout, and indicates approval of 
the data, which allows the data to proceed to data entry and final report 
generation. Following data review and approval, preliminary results may 
be provided to the client when necessary. The results must be clearly 
labeled as being preliminary and subject to change upon completion of 
laboratory review. 
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Following data evaluation and review, the sample results and QC data 
are entered Into the LlMS system by data entry personnel. 

164,3 Data Reporting 

Following data review, data are available for report preparation through 
the LlMS. The report consists of a lab analysis report and a quality 
control report. On most reports, the QC information is available on the 
same page as the lab analysis report. The lab analysis report contains 
the following information: 

• A title, e.g, "Test Report" 

• Name and address of laboratory 

• An Order Identification Number 

• Name and address of client 

• Project information 

• Matrix identification 

• Characterization and condition of the test item 

• Date sampled and date of sample receipt 

• Date of performance of tests 

• Identification of test method used 

• Result and units for each analyte for each sample 

• Any comments about the sample or results (e g, matrix effect) 

• A signature and title of person accepting responsibility for the content 
of the report 

If requested by the client, results from organics analyses which fall 
between the method detection limit and the reporting limit may be 
reported with a flag indicating that the result is an estimate. Additionally, 
results quantitated over the standard range will also be reported with a 
flag indicating that the result is an estimate. 

16.4.4 Quality Control Reporting 

The quality control report contains the following information as applicable 
to the analyses: 

• Supplemental information, including method reference, date and time 
of preparation (if applicable) and analysis, analyst 

• Surrog~te standard recoveries 
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• Matrix spike and duplicate or matnx spike duplicate results 

If any quality control sample result does not meet the applicable 
acceptance crltena, a footnote or comment shall be included with the 
result In order to explain the nonconformance and corrective action 
taken,' if appropriate The quality control report may be further 
supplemented with initial and continuing calibration data and/or raw data 
upon request. ' 

164 5 ,Final Report Review 

After the LlMS report is printed, it is forwarded, with any supplemental 
information, including reviewed data sheets, to the Laboratory Director, 
who compiles and reviews the report, ensuring that all deilverables are 
correct. Errors and inconsistencies that are not evident in the initial 
review may become apparent when each result is evaluated In light of 
the results obtained for the other parameters: SpecIfIcally the following 
are observed: 

• Units and reportable figures 

• Interparametric 
TOC/BOD/COD, 
appropriate) 

relationships (e,g. TDS/specific conductance, 
dlssolved/tot.al, anion/cation balance. where 

• Reasonableness of results given the available information about the 
sample 

• Method references 

• Any problems with the data must be corrected before the final report 
is approved 

16.5 Records Retention 

All records of raw data, audits, quality cOrltrol, and laboratory procedures are 
maintained in various files and notebooks throughout the lab. At the end of each 
year they are transferred to storage and kept five years. 

All records of client sample analysis are maintained in client files, These records 
include copies of the original signed results, a copy of the chain-of-custody, and all 
raw data associated with the results. These records are transferred to storage at 
the end of the year and are retained for five years. ' 

16.6 Confidentiality of Deliverables 

'The laboratory delivers the reports to speCified contact listed on the chain-of
custody accompanying the samples. Where clients require transmission of test 
results by telephone, facsimile or other electronic;: or eleCtromagnetic means, staff 
will follow documented procedures that ensure that the requirements are met and 
that confidentiality is preserved. 
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If, because of an audit or QC sample analysis, a system defect is discovered, 
corrective action is implemented. The analyst, sectIon supervisor, Quality 
Assurance Officer, or Laboratory Director may mitlate the action and will participate 
in the corrective action. If previously reported data are affected by a situation 
reqUlnng correction, the matter will be acted upon by the Quality Assurance Officer 
and Laboratory Director. 

The steps that may comprise a closed-loop corrective action system are as follows' 

• Define the problem 

• Assign responsibilities for problem investigation 

• Investigate and determine the cause of the problem 

• Check. all calculations 

• Re-analyze the sample 

• Verify the integrity of the spiking solution, laboratory control sample, or calibration 
standard 

• Check instrument and operating conditions to preclude the possibility of 
malfunctions or operator error 

• . Determine the corrective action(s) necessary to eliminate the problem 

• Assign and accept responsibilities for implementmg the corrective action 

• Establish the effectiveness of the corrective action and implement the correction 

• Verify and document that the corrective action has eliminated the problem, uSing 
a nonconformance/corrective action report form. SeeAppendix L. 

Depending on the nature of the problem, the corrective action implemented may be 
formal or informal. In either case, occurrence of the problem, the corrective action 
employed, and verification that the problem has been eliminated must be 
documented. 
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The records, logbooks, and data files of each laboratory department are audited 
annually, at a minimum, by the Quality Assurance Department. The data is 
reviewed for completeness, accuracy, and ,adherence to standard operating 
procedures. Random project files are evaluated for compliance to procedures 
throughout the analytical process. There is review of all logbooks and records to 
ensure appropriate documentation of analyses are being Fecorded in the proper 
manner For any deficiencies generated during the internal audit, the Managing 
Director will, have the responsibility of respondmg to the deficiencies within 30 days 
and implementing any necessary corrective actions. If the internal audit uncovers 
data of doubtful quality, the laboratory will take immediate corrective action and will 
notify, in writing any client whose work has been affected. 

18.1 External Audits 

TraceAnalysis is C!udited as required by regulatory agencies to maintain laboratory 
certifications and approvals. CommerCial cll~nts with laboratory audition programs 
typically conduct on-site audits and perform data audits on a project-specific basis. 
These audits are conducted by the client or a consulting firm specialiZing in this 
service and operating under contract to the client. 

18 2 Performance Evaluations 

TraceAnalysis participates in the USEPA semi-annual wastewater (WP series) 
Performance Evaluation Studies. Trace also participates in client-sponsored 
performance evaluations by analyzing QC samples prepared and submitted by 
commercial clients in conjunction with their own QA program. 

19 0 Quality Assurance Reporting 

19 0 Reports to Director 

Through quality reports to the Laboratory Director, it is ensured that management 
personnel are informed of Situations, which could affect the performance of the 
laboratory. Reports are provided by the Quality Assurance Officer to the Laboratory 
Director. This report addresses the quality assurance activities including details of 
corrective actions implemented, audit results, and QC summary information. 

In addition to the QA reports, monthly meetings are used to communicate to the 
laboratory's management staff pertinent information related to QA/QC issues .. 
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20.0 Introduction 

This section of the QA Plan describes the TraceAnalysis program for training in 
areas where quality is affected. Specific areas where training must be documented 
include: . 

• Analytical methods training 

• Quality assurance/quality control (QAJQC) training 

• Safety Training 

Other types of training also occur but are n'ot at this time required to meet the 
requirements of the quality assurance program, these include such subjects as 
computer training, continuing education, and seminars. 

20 1 Analytical Methods Training 

All analysts are trained and supervised in performing specific analytical procedures 
before working unsupervised. The laboratory section supervisors are responsible 
for training within their work groups. A supervisor or senior analyst typically 
conducts the training, using method-specific analytical SOPs as training guides. 

A training record is used to document the trainee's profiCiency in performing the 
procedure. For some methods, analyst proficiency is als? demonstrated through 
the analysiS of standard materials, with documentation retrievable from the lab 
notebook and raw data. 

Each section supervisor will determine the frequency of retraining, based on 
revisions to the SOPs or the methods themselves. 

20.2 QAJQC Training 

The Quality Assurance Officer (QAO) conducts training of new hires in general 
QAJQC prinCiples. The QAO determines the frequency of retraining, based on 
deficiencies determined during performance evaluation or systems audits. 
Additionally, the QAO may provide project-specific training before the laboratory 
analyzes samples for a major project or a project with specific QA/QC or analytical 
requirements. 

A training record is used to document each trainee.'s attendance at a given training 
session. 

20.3 Safety Training 

The laboratory Safety Officer conducts training of new hires in the TraceAnalysis 
safety program and Chemical Hygiene Plan. Annually all employees are given 
safety training, which includes the following subjects: 

• Safety and Chemical Hygiene Plan 

• Fire Safety 

In addition, selected employees are trained annually in respirator use, waste 
handling/hazardous materials, and/or first aid/CPR. The Sa~ety Officer also 
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conducts other safety-related training as needs arise. A tr~ining record IS used to 
document each trainee's attendance at a given training session. 

20 4 Training Records 

Records are maintained documenting. each employee's training in analytical 
methods, QAlQC principles, and safety. Training records shall specify the trainee, 
trainer, date, and subject of the training session. The results of proficiency testing. 
where applicable, should be included. Each employee has a training file In which 
he/she is responsible for updating. 
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Appendix F 

TraceAnalysis, Inc. 
Sample Bottle Order Form 

Sample kits and regular shipping costs provided at no charge 
Please allow 5 days for shipping 
For overnight shipping. please Include your camer account number 
All sample kits Include chain of custody, labels, custody seals, 
return alrbill, permanent marker, and plastic bags for Ice 
All coolers received must be 4°C and Will be noted on chain of custody 

Date Needed 

Location. 

Number of Samples Analysis Number of Samples 
Solid H2O Solid H2O 

VOCs 

SVOCs 

Metals 

TCLP (Metals. Vol. SV) 

RCI 
; 

Yes No Equipment Blank: Yes No 

Yes No 

Ice Chest # Packed by' 
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Tr~ceAnalysis Maximum Hold Times AND Preservat~ve for Aqueous ,Matrices 

Name Container preservative Holding Time Sample Source 
Size mL 

M~~ _____ _ 
Coliform, Fecal and Total P,G (Sterile) 

P (Sterile) 

IC~,anide, total and amenable to 

. , 

; ~:.<'~ 
yanide, amenable to chlorination 

NaOH to pH>12. 0.69 
lasl:ofc"C aCid In the prescence of residual 

NaOH to pH>12, refrigerate in 
If sample is chlorinated check SM 
N' for pretreatment 

100 mg Na2S203 per Liter of 
pie 

100 

100 

1000 

-1000 C 

-



'_1.1.- - - - --
Name Container 

H d ar ness 
, '''\'L~;C.'"' .. ~ PG , 

Hydrogen ion (pH) P,G 
Hydrogen ion (pH) P,G 
Iodide P,G 

Kjeldahl and organic nitrogen ' P,G 

Chromium VI (hexavalent chromium) P(A),G(A) 

Mercury", :. ~.' . ',' . ~, P(A),G(A) 
,,, " }' 

Metals, except boron, chromium VI and mercury P(A),G(A) 

Nitrate (chlorinated) P,G 
Nitrate P,G 

Nitrate-nitrite ' P,G 
Nitrite P,G 

Oil and grease (O&G) G 

Organic carbon, total (TOG) P,G 

Orthophosphate P,G 

Orthophosphate G(A) 

Oxygen, dissolved probe G bottle and top 
Phenols Gonly 

(P,G only with 
Standard Methods) 

Phosphorous Total P,G 
Residue, Total (TS) P,G 

Residue, Filterable (TDS) P,G 
Residue, Nonfilterable (TSS) P,G 
Residue, Settleable P,G 

-r- - - --
Preservative Holding Time 

3 0 P < , 2 4 o P < mon s HNO t H 2 H SO t H 2 6 th 

None required Analyze immediately 
None required 24 hours 
Cool 4°C Analyze immediately 

Cool 4°C, H2S04 to pH<2 28 days 

Cool 4°C 24 hours 

HN03 to pH<2 28 days 

HN03 to pH<2 6 months 
NOTE: For dissolved metals filter 
immediately then add HN03 to pH<2 

Cool 4°C 28 days 
Cool 4°C 48 hours 

Cool 4°C, H2S04 to pH<2 28 days 
Cool 4°C 48 hours 

Cool 4°C, HCI to pH<24 28 days 
Cool 4°C, H2S04 to pH<2 4

, store in ' 28 days 
dark, Free chlorine must be removed 
before preserving. 
Filter immediately, Cool 4u C 48 hours 
Filter immediately, Cool 4°C 48 hours 
None required Analyze immediately 
Cool 4°C, H2S04 to pH<2 28 days 

Cool 4°C, H2S04 topH<2 28 days 
Cool 4°C 7 days 
None required 7 days 
None required 7 days 
None required 48 hours 

- ----
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Sample Source 
Size mL 

100 AC , 

50 A,C,D 
50 B 
500 H 

500 A,C 

300 A,B,C 

100 A,B,C,D 

500 A,B,C,D 

100 A,D 
100 A,B,C 

100 A,C 
100 A,C,D 

1000 A,B,C 
100 A,B,C 

100 A,D 
100 C 
300 A,C 
500 A,C 

100 A 
200 A,C 
200 A,C,D 
200 A,C 

A 

-
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TraceAnalysis Maximum Hold Times AND Preservative for Solid Matrices 

Name 

Inorganics 

Inorganic analytes (except hexavalent 
chromium and mercury) 

Chromium, hexavalent ,~-~," , 

, :",' - ,-..' --J ~ Y:, " 'i 't 

~; '. " . . , 
'{'. ,:.,;;';: A " " 

Mercury 

Metals (except chromium VI and mercury) 

Organics 

Volatiles 

Chlorinated Pesticides and PCBs .. , 
",'/' 

' ': ',~ 
""0 • ~ ~ <' 

<: .: . . -. 
Base/Neutral and Acid Semi-Volatile 

. Compounds 

P = Plastic 
G=Glass 
peA) or G(A) = rinsed with 1 + 1 HN03 

PTFE = teflon 

Container Preservative Holding Time Sample Size Source 

P(A),G(A) Cool 4°C 6 months 4 oz. B 

P(A),G(A) Cool 4°C One month to 4 oz. B 
extraction, 4 days 
after extraction to 
analysis 

P(A),G(A) Cool 4°C 28 days 4 oz. B 

P(A),G(A) Cool 4°C 6 months 4 oz. B 

G, PTFE lined cap Cool 4°C 14 days 4 oz. B 
Method 5035: 40mL 
vials with septum and 
stirring bar. 
G, PTFE lined cap Cool 4°C 14 days to extract 4 oz. 

. 

B 
40 days after 
extract to analysis 

G, PTFE lined cap Coo/4°C 14 days to extract 4 oz. B· 
40 days after 
extract to analysis 

B == EPA SW·646 Rev 3 December 1996 

- .... -
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Appendix H 

Chain-af-Custody 

41J";J Nlple, Uf !)le A. 

- - - -

Page ---0' __ 
CHAIN-Of-CUSTODY AND ANALYSIS REQUEST LubblX.k. Tau. lQ4:.!4 

TraceAnalysis, Inc. 
EI Puo hur. 19922 1028 

hi 1806) 7941-l296 Tel (91~) 585-3443 

Fax (80&) 7&4·1291 r._'91S) S85 4g ..... tAB Order 10 II 
1 800 378"296 '1868 S&8·3441 

Company Name Phone M 
ANALYSIS REQUEST 

!'<IcIf ••• ("I,eel. ""y. LIp) Fa" 
(CIrcle or Specdv Melhod No ) 

"-
0 

Coolad Person 
0 
~ 
at 

'P 0 
;; '" nvo,uto '" " c: 

'" '" '" tI dln.,..nl cram above) :x: I ;;; 

'" '" E IOJOd f. PfOj.(IN~"'" '" Vl .. ,g 
ft (l. 

'" ~ U U N 

IOJOci LoCll_ S.lUllpl8( 51gnilture Ie :1 " B 0 
0 ... C> 

'" 
.. :e t- o> -0 
III ~ "-PRESERVATIVE "' 

ro '" 
0 

<Jl C MATRIX SAMPLING '" ~ " ro ~ '" a: :::l '" 8 « 0 (; ~ ::J METHOD 0 .. "' '" W a Ii! Ie x :[:t .. "0 !l 2 > 0 ;;; z E III ro '" 0> u ~ 0 r '0 
:( ~ N N 

t: g ~ ~ il E '" a c: 
LAB. FIELD CODE W ~ '"Ii 2! iii E ~ '0 41 '" .. Ul ::J t- Q) a:: <.9 0 0 a> I'- iii .. (; .. .. > '" 

0 
.. Ul 0 co N '" ~ LAB USE \ 

z E ill 0 '" ill '" :; '" :. ::; > VI (l. '" Vl ~ f- <i 0 ::J t- .... a:: ::> .... 0 ill Z 
.... W w x 0. 0. 0. 0. ;:; ~ '" u . 

'0 
U 0 <t: - ... :; m w :r: :r: !§ --' --' --' --' <-> 

m :. 0 E 
~~ 

_ .J uz uO <>: ,- « () u .. 0 ONLY J F f- 0. 0 0 0 U U U .. a ::J .., > « '" I I 
_ Z a ;:; m f- 0. f- f- f- f- f- a <'J <'J 0. 0. en f- r 

RelInquIshed by: Dale. TIme. Recel""cj by Dale Tune REMARKS: 
LAB USE ONLY 

l 

Rehnqulshed by Dale Time. ReceIved by Dale Tune Intacl __ Y_' !L.....-

Head:ipacc~ 

RehnqUlshed by. Dale Time ReceIved at labOr.ltory by Dille Tune remp . 
log-In ReView 

SubnNnal 0' sarnplas Consututos Igreo Carner. 

--.-
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Parameter 
Alkalinity 
Ammonia 
BOD 
Bromide 
Chloride 
Chloride 
Chlorine,Res. 
Chromium VI 
COD 
Conductance 
Cyanide 

. (Amenable) 
Cyanide 
(Total) 
Cyanide 
(Wk. & Diss.) 
Fluoride 
l'vlBAS 
Nitrate-N 
Nitrite-N 
Oil & Grease 
Oil & Grease 
pH 
Phenol 
Phosphate-P 
(Ortho) 
Dissolved Solids 
Fixed & Vol. Solids 
Settleable Solids 
Suspended Solids 
Sulfate 
Sulfate 
SulfIde,Tot. 
Turbidity 

~lethod 

2320B 
350.3 

·5210B 
300.0 
300.0 
4500-Cl B 
4500-CI B 
3500-Cr 0 

. 5220C 

Appendix I 

Sample Test lVlethods 

2S lOB 
4:300-CN CEG 

4S00-CN CE 

4500-CN CEI 

300.0 
55-l0c 
300.0 
300.0 
5520B 
413.2 
4500-H+ 
420.1 
4500-P E 

2540C 
2540E 
2540F 
25400 
300.0 
4500-S0. 
4500-S· E' 
21308 

TraceAnalysis QA Plan 
Issued: Oct. 1999 

Revision No.: 5 
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G FAA Parameter 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Silver 
Thallium 

Flame Parameter~ 

Copper 
Potassium 
Sodium 
Strontium 

Cold Vapor Parameters 

Mercury 

Parameter 

Aromatic Volatile 
Organochlorine 
Pesticides 
Fuel HC 
BTEX 
Total Petroleum 
Hydrocarbons(IR) 
Total Petroleum 
Hydrocarbons( Grav. ) 
Total Petroleum 
Hydrocarbons(GC) 

3113817041 
3 1138.'7060 
31138,17091 
3113Bn!31 
3113817191 
31 \3817211 
31138/7421 
3 [ 13817740 

. 31138/7761 
3113Bf7841 

3 [I [8/7210 
3111817610 
3111817770 
3111017780 

31/181747017471 

602/8020' 
608/8080 

Mod. 8015 
Mod. 8020 
418.1 

. 418.1 

1005 
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Appendix J 
EQUIPMENT LIST 

TRACEANALYS[S-EL PASO 
GC/i\lS 
HP 5971 MSD 

HP 5890 Series II GC 
01 Analytical 4560 Sample Concentrator 
or Analytical MPM-16 Multi purging Module 

HP 5971 MSD 

GC 

HP Model 5890 Series II OC 
HP Autosampler 

. HP 7673 Controller 
Computer 
Monitor 
HP Laserjet 5L 

HP 5890 Series II Gas Chromatograph 
or 4430 PID & Lamp pO'vver Supply 
Tekmar LSC 2000 Purge and Trap Unit 
Tekmar Aquatek 50 Autosampler 
Computer (shared) 
HP Laserjet 6L (shared) 

HP 5890 Series II Gas Chromatograph 
01 4430 PID & Lamp power Supply 

. Tekmar LSC 2000 Purge and Trap Unit 
Tekmar ALS 2050 Autosampler 
Computer (shared) 
HP Laserjet 6L (shared) 

HP GC 5890 FID. . 
5890 Series II 
Computer 
Laserj et Printer 1100 

ICP 
Leeman DRE 

Autosampler 
Water Cooler 
Leeman Labs Computer 
CTX Color Monitor 
Panasonic Printer 

Ins~rvice Date 
11/98 
11/98 
02/99 
11198 
11198 
11198 
11/98 
11198 
11/98 
11198 
11198 

1990 
1990 
1990 
6/98 
1/99 
03/99 
06/98 
06/98 
06/98 
1990 
1199 
03/99 
03/98 
1993 

01/99 

10/98 . 
10198 

. 10/98 
10198 
10/98 
10198 

TraceAnalysis QA Plan 
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Serial Number 
3223 A41445 3 
3118A02421 
A220276 
6217236 
3222A03727 

. 3121 A36087 
3120A16712 
0004815 

CA877M101160 

JPBJ074958 

3108A33868 
11206-1-93 
91141011 
92128016 

AF22819 
2921A24115 
89-315 
4430 R A 
91142015 

AF22819 
2643AI0392 
3223A42439 

USBH007190 

150-00140 
150-00071 
150-00142 
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Perkin Elmer AA/GF AA 
PE Graphite Furnace/Zeeman Furance Model 

Water Cooler 
EDL System 2 
DEC-PC 433 dxLP Computer 
Digital Monitor 
Okidata Printer 

PE 2380 AA 
Varion Vap,?r Generation Accessory 76 

IR 
PE FTIR 1310 

"Vet Chern 
Bausch & Lomb Spectronic 21 
Orion DO meter Model # 860 
Orion pH Meter Model # 720A 
Orion Conductivity Meter Model #160 
Hach COD Reactor rvlodel #45600 
AND FR-300 MKII 
Dionex OX 120 Ion Chromatograph 
AS40 Automated Sampler 
Advanced Chromatography Model CMA-l 

TraceAnal)sis QA Plan 
Issued: Oct. 1999 

R.:vision No.: 5 
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Inservice Date 
1995 

Serial Number 
150993 

1995 8283 
1995 4204 
1995 
1995 
1995 
1995 
1990 129031 
1990 

1991 , 135805 

1990 0602372F 
1991 09100106 
1994 011134 
1991 09100106 
03/98 900702785 

8400105 
02/99 99020311 
02/99 99020042 
1990 825010 

Autoion Controller Conductivity Detector Model COM-l 1990 824744 
. Dionex Analytical Pump , 

Flashpoint Tester 1152800 
.Labconco Rapid Kjeldahl System 

MIse 
NES/ AB ,Refrigerated recirculator Koolflow HX -150 
Fisher Scientific Isotemp 500 Series Oven Model 5165 
KOCH Refrigerator Model A-I 
. Honeywell Temp. Control 
Baxter Drying Oven DX -41 

. Precision-I 80 Series Water Bath 
Thennolyne Type 2200 Hot Plate 

1990 
1991 
01/98 

1992 
01198 
01198 

1991 

82111E871201 

01044 
216486 

92DML 17000-01 

71200584 
L84608 
5001058 
1990017 
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PREP 
Thermolyde Maxi ~vlix II (vortexer) 37600 
Z):mark Turbovap II Z\V 8002 
VIRTIS Virsonic 300 - Sonicator 
TeLP Tumbler 
Environmental Ex'press Hot Block Digester 

Data Systems 
LIMS System 
Hewlett Packard Chern Statiorv'Enviroquant 

Inservice'Date 
1998 
1992 

1990 

TraceAnalysis QA Plan 
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EQUIPMENT LIST 
TRACEANAL YSlS-LVBBOCK 

I lnservice Date Serial Number 
GC's 

I Perkin-Elmer Auto System GC (FIO)(PID) 10/96 61 ON208190 I 
or 4560 Concentrator 8/92 H415460312 
or Autosampler 4551 6/95 

I Okidata Printer 77113288 
Perkin-Elmer Auto System GC (FlO) 8/92 610N2081902 

Ol456Q Purge and Trap 8/92 H415460313 

I or 4551 Autosampler 6/95 B507451758 
Okidata Printer 79102546 

Perkin-Elmer Auto System (ECD x 2) 8/92 61 ON004040 1 

I Okidata Printer 77111241 
Perkin-Elmer Auto System (ECD x 2) 8/92 61 ON208 I 903 

Okidata Printer 6A22 1474 

I Perkin-Elmer Auto System (FlO) 8/92 61 ON 1082103 
Thermedics Oetection.EZ Flash 1199 981909 

'-
Perkin-Elmer Auto System 8/92 6 ION2060611 
Perkin-Elmer Auto System (FLO) 10/96 610N0090502 
HNU SYSTEMS Photoionizer ' 101178 

I 
GC Comp~lter Network: 

Turbo Chrom Computer 
Reprocess Computer 

I 
Chemist Computer 
PE Nelson Link Box Series 600 5131110092 
PE Nelson Link Box Series 600 5131110111 

I HP Laserjet 1100 USBH006678 
HP Laserjet 1100 USBH006634 

I GCIMS 
Hewlett Packard 5973 02/98 US72010688 

I· HP6890 Series OC System 02/98 USOOO09847 
HP OC Autosampler Controller 02/98 US74703946 
HP 6890 Series Injector 02/98 US74704264 

I HP Vectra XA Computer 02/98 US72460303 
HP Laserjet 5 Printer . 02/98 . USKB212499 

. 

Hewlett Packard 5971A 8/92 3050A01784 

I HP 5890 Series II OC 8/92 .3033A32538 
HP 5971A Mass Selection Detective 8/92 3050A01784 
HP 7673 Injector 8/92 3120A27994 

" . MCS Computer 

I 
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.PageS70f62 
HP Laserjet 5 L Printer JPCLOl7284 

" 
Inservice Date Serial Number 

He\\ lett Packard 5973 2/98 US 72070693 
HP 6890 QC System 2/98 USOOO09866 

I 
HP VectraXA51l66DT 2/98 KP71629828 
HP Laserjet Printer 2/98 USHB487261 

He\vlett Packard 5971A 8/92 3188A03479 

I H.P. 5890 Gas Chromatography Series II 8/92 3203A41 107 
0.1. DPM-16 Sampler 8/92 C420411 195 
0.1 4560 Concentrated 8/92 3188A03479 ' 

I HP LaserJet Printer . IPCD004 708 

FTIR 

I Perkin-Elmer 1625 Series FTIR 8/92 260F945 
Computer 
Okidata Printer 

I ·AA 

I 
Perkin-Elmer 4100 ZL Furnace 8/92 6167 

ICP 

'-
Leeman DRE-ICP 12/97 111-00015-1 

Power Supply 12/97 PS-7048 
Recerculating Chiller 12/97 S-1097-801 

I Air Compressor 12/97 AK-6002 
Auto Sampler 12/97 7036 
Leeman Computer 12/97 2419 

I Citizen GSX-190 12/97 AU780890 
PE Optima 3000 XL , 12/98 069N5042501 

Autosampler AS90 12/98 9026 

I' Nes-Lab Recirculating Chiller CFT-33 12/98 198184024 . 
Gast Air'Compressor . 12/98 SML 150906 
Computer pentium II 01/99 

I" HP Laserjet 1100 01/99 ' USDG015523 
Cetac Ultrasonic Nebulizer 5000AT+ 01/96 049704AT+G 

1- Mercury Analyzer' 
CET AC M 6000A 3/97 129601MAS 

I ASX500 3/97 049624ASX 
Perimax 12/4 Peristalic Pump 3/97 03010425 
Addonics MON-CI42 Computer 3/97 MC142I05101RI 

I Panasonic KX-P2023 3/97 6LMBVF85880 

, 
I 
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" 
Ie Inservice Date Serial Number 
Dionex OX 50 IC: 

CD 20 Conductivity Detector 2/98 98010134 

I GP 40 Gradient Pump 2/98 97120585 
LC 30 Chromatography Oven 2/98 98010560 
AS 40 Automated Sampler 2/98 95120074 

I Dell Computer 2/98 
HP LaserJet 6L 2/98 JPHF014521 

I Misc. 
Fisher Scientific pH meter 50 08/92 COO05908 
Hanna Instruments Conductivity Meter 08/92 1087300 

I YSI Model SOB Dissolved Oxygen !-v1eter 92G040596 
Hach D Rl20 lOS pectrophotomenter 11/98 981000010902 
International Equipment Company 2K Centrifuge 08/92 71653831 

I Emerson Vacuum Pump Motor 0692A 
Emerson Vacuum Pump Motor 06928 

I TOX Analyzer 
Mitssubishi 10L: 

'-
Mitsubishi IOL - R 8/92 75R02913 
lVIitsubishi IOL - C 8/92 75C02913 

I TOe Analyzer 
Shimadzu TOC-500 8/92 28807132 

I UVNIS Spec 
Hitachi U 1 100 8/92 0459-001 

I Prep ., 
Zymark Turbo Yap II Sample Concentrator 9/96 TV9622N6870 

I CEM MDS 2000 Microwave Digestion System 8/96 DIl31 
. Environmental Express Hot Block 980327-127TS 

Tumbler A.O. Smith 8/92 327P896 

I Tumbler MOD# 3240-12-BRE 8/97 1709 
Fugikin Pressure Filter 

I 
Seperatory Funnel I Shaker Apparatus' 
Sonic Dismembrator 
Sonic Dismembrator 

I ' Balances 
OHAUS Precision Standard Scale 09/98 13931 , OHAUS Model C-305-S Scale 08/92 50501 

I' 
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Denver Instument Company XE Series Balance 08/92 
LIMS Computer SYstem Inservice Date 
JCW Computer 

Okidata Microline 320 Turbo Printer 
HP Laserjet SL 

FAX 
DEX 855 

Data Systems 
Sample Master LIMS System 

6 C ori1.puters 
TurboChrome Data System 
He\vlett Packard Chern StationlEnviroquant 

03/98 
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Appendix L 

TRACEANAL YSIS, INC .• Lubbock, TX 

TraceAnalysis QA Plan 
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Revision :--;0.: 5 
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Report 10 # 

NONCONFORMANCE/CORRECTIVE ACTION 

REPORT FORM 

PART I: ORIGINATOR I DATEITIME: 

ANALYST: LOGBOOK/PAGE: 

DEPT.lTEST: PREP PAGE' 

PREP. ANALYST. 

DESCRIPTION OF NONCONFORMANCE 

CORRECTIVE ACTION. 

AS LEFT. 

REPORTED BY: ~ DATE: 

PART 2: DEPARTMENT SUPERVISOR J SUPERVISOR'S COMMENTS OR RECOMMENDATIONS 

APPROVED BY: - DATE: 

PA~T 3: QA DEPARTMENT I QA DEPARTMENTS COMMENTS: 

NC/NA CLOSED BY: DATE: 

FORWARD ORIGINAL TO NC/CA LOGBOOK 

COf'IES TO CLIENTS F'ILE AND RAW DATA 

-
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Appendix M 
LIST OF ACRONY:V1S/ABBREVIATlONS 
AA Atomic Absorption 
ACS American Chemical Society 
AES Atomic emission spectroscopy 
AST~'l American Society for Testing Materials 
BF8 4-bromofluorobenzene 
BNA 
BOD 
CCC 
CCV 
CFR 
CVAA 
DFTPP 
OQO 
ECO 
EOX 
EPA 
FlO 
FTiR 
GC 
GFAA 
GCiMS 
HOPE 
ICP 

. ICP-AES 
ICV 
ID 
IDC 
IDL 
IPC 
ISE 
LCS 
LCSD 
LIMS 
MOL 
MS 
MSA 
MSO 
NBS 
NCICA 
NO 
NIST 
NTIS 
PAH 
PCB 
POS 
PE 
PID 
QA 
QAO 
QAPjP or 
QAPP 
QC 
QCS 

Base/neutral acid 
Biological oxygen dem.:lnd 
Continuing calibration check 
Continuing calibration verification 
Code of Federal Regulations 
Cold vapor atomic absorption 
Deca fluorotri phen y lphosp h ine 
Data quality objectives 
Eiectron capture detector 
Extractable organic halogens 
Environmental Protection Agency 
Flame ionization detector 
Fourier transform Infrared 
Gas chromatograph 
Graphite Furnace Atomic Absorption 
Gas Chromatograph/mass spectroscopy 
High density polyethylene 
Inductively coupkd plasma 
Inductively coupled plasma/atomic emission spectroscopy 
Initial calibration verification 
Identification 
Initial demonstration of competence (samples) 
'Instrument detection limit 
Instrument performance check 
lon-selective electrode 
Laboratory control samples 
Laboratory control samples duplicate 
Laboratory information management system 
Method detection limit 
Matrix spike . 
Multiple standard addition 
Matrix spike duplicate 
National Bureau of Standards (now NIST) 
Non conformance/corrective action 
Non-detected 
National Institute for Standards and Technology (formerly NBS) 
National Technical Information Service 
Polynuc!ear'aromatic hydrocarbons 
Polychlorinated biphenyl 
Post-digestion spikes 
Performance evaluation 
Photoionization detector 
Quality assurance 
Quality Assurance Officer 

Quality assurance project plan 
Quality control 
Quality control sample 

TraceAnal}sis QA Plan 
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%R 
RCRA 
RPD 
RRF 
RRT 
RSD 
SOP 
SPCC 
SPE 
SVO 
SVOC 
TAT 
TCL 
TCLP 
TICs 
TRPH 
USEPA 
UV 
VOA 
VOC 
WP 

Percent recovery 
Resource Conservation and Recovery Act 
Relative percent di fference 
Relative response factors 
Relative retention time 
Relative standard deviation 
Standard operati-ng procedures 
System performance check compounds 
Solid phase extraction 
Semi volatile organic 
Semivolatile organic compound 
Turn-around time 
Target compound list 
Toxicity characteristic leaching procedure 
Tentatively identified compounds 
Total recoverable petroleum hydrocarbons 
United States Environmental Protection Agency 

Ultraviolet 
Volatile organic analysis 
Volatik organic compound 
Water Pollution (PE Sample) 
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