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2.0 INTRODUCTION 

2ol Commilm,nt ta QualiJy Assurunc, (QA) 

QAP-02 
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Page 1 of 2 

The Southwest Research Institute (SwRI) Division 01 Environmental Laboratory shall 
devote the necessary personnel and equipment to fulfill the quality assurance/ quality control 
(QA/QC) requirements of all projects. The SwRI Environmental Laboratory has implemented 
the QA/QC program described in thiJ document in all laboratories on the main campus in San 
Antonio to assure generation of monitoring and analytical measurement data of known acceptable 
quality to meet the requirements of each project's statement of work. 

2.2 Purpos, and Scop, of QualiJy Auurunc, Praj,ct Plan (QAPP) 

The purpose of this QAPP is to convey the philosophy, organiz.ational structure and 
procedures governing the QA/QC program for environmental sampling and analysis services 
performed by the Environmental Laboratory in San Antonio. This plan has been prepared in 
accordance with •Guidelines and Specifications for Preparing Quality Assurance Program Plans, 
•QAMS-004/80, September 20, 1980•, • QAMS-OOS/80, December 29, 1980; •Quality 
Assurance•, Office of Nuclear Energy, DOE 5700.6C, August 21, 1991; ASME/NQA-1, 
•Quality Assurance Program Reguirements for Nuclear Facilities. The Quality Assurance 
Department at Southwest Research Institute is an independent organizational element that reports 
directly to the President of SwRI. The QA support for projects has been tailored to meet the 
quality requirements imposed by organizations including the Department of Energy (DOE), the 
Department of Defense (DOD), the Nuclear Regulatory Commission (NRC), the Environmental 
Protection Agency (EPA), and many industrial firms. These quality programs have been 
designed to satisfy applicable requirements of quality documents such as Mll..-Q-9858A, 
Mll..-I-45208A, Mll..-STD-45662A, and DOE Order 5700.6C, Federal Acquisition Regulations 
(FAR) paragraphs 52.246-1 through 52.246-8, the Food and Drug Administration (FDA) Good 
Laboratory Practices and Good Manufacturin1 Practices, and the Environmental Protection 
Agency (EPA) Good Laboratory Practices. 

SwRI' s Nuclear Quality Assurance Program Manual (NQAPM) describes an effective and 
economical Quality Assurance (QA) Program that complies with the requirements of 10 CFR 
SO, Appendix B, ASME NQA-1, and DOE 5700.6C. The procedures within thiJ manual 
establish the basic quality requirements for activities such as Engineering, Design, Fabrication, 
Inspection, and Testin1 performed by applicable division personnel. 



2.3 QualitJ Operating Plans 
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The written quality plan for each contract will be separate from the QAPP but will ensure 
procedures within this QAPP for documentation and reporting requirements are satisfied. For 
nuclear requirements immediately after contract award, a Project Quality Plan will be prepared 
that will specifically invoke sections of the Institute NQAPM and applicable Division Operating 
Procedures that will be used to conduct the quality activity for this project. 

All environmental sampling and analytical services performed within the laboratory in 
San Antonio, will follow a QA workplan to assure compliance to the clients' requirements and 
validity of the data. lb.is QA workplan will be established prior to the initiation of the project 
by the Project Manager, Analytical Supervisor, and Division 01 QAU. The client will be 
notified of any modifications to the QA workplan during the project. Smaller projects requiring 
minimal QA/QC effort will be established upon initiation of the project and submission in 
writing from the Project Manager that the client requests to minimize QC. 

In the event that no QA workplan is specified by the client, all environmental sampling 
and analytical services preformed within the laboratory at San Antonio shall be conducted in 
accordance with the provisions of this QAPP. 
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3.0 QUALITY ASSURANCE POLICY 

QAP-03 
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The following paragraphs are quoted from Southwest Research Institute Operating 
Policies and Procedures 10.1.1 and present the quality assurance policy of the Institute. 

It is the policy of Southwut Research Institute (SwRIJ to ensure that the 
equip~nl and items supplied to, or services ptrformBlfor, clients shall conform 
to tM sptcifted requiretMnts of the applicable coda, regulalions, standards, 
sptcijfcarions, and contracts. 

The nsponsibility for tkvtloping, conducting, and auditing the Quality Assurance (QA) 
Program to ensun the implemen1arion and enforcemen1 at SwRJ of the policy stated 
abow, is assigned to the Quality Assurance Departmenl. In recognition of the 
importance of this policy, the Director of the Quality Assurance Departmenl will keep the 
Office of the Presidenl of SwRI informed on QA program pt,formance and recommend 
action as necessary to ensure tM required quality assurance. 

Although quality assurance programs an administered ITy tM QA Departmenl with 
~night provitkd ITy tM Office of tM Prtsidenl of SwRJ, quality assurance is a 
nsponsibility of all SwRJ employees pt,forming project activities. 

Each Division Vice Prtsidenl (DVPJ is responsible/or (1) ensuring that/or each project, 
tM need for. a formal QA program is identified and (2) if a QA program is required, 
ensuring that tM Quality Assurance Departmenl is mat:le aware of that require~nl. In 
the case of programs with no formal · QA require~nts. tM DVP or his tklegate will 
determine tM extenl and application of any QA program and will request QA support as 
appropriau from tM Manager oftM QA Departmen1. In either case, tM Director of the 
QA Departmenl will en.sun that tM QA requirements and docU!Mntalion necessary to 
implelMnl those requirements an identified. The Manager of tM QA Departmenl is 
nsponsible for ensuring that those activitia to be pt,formBl ITy QA ptrsonnel an 
docunum1ed. TM DVP is responsible for ensurinl thaJ those activities to be pe,fomtBl 
ITy project ptrsonnel an documented. QA ptrsonnel shall review and approw all 
procedures govtming quality-related activities and will mainlain a record copy of each 
procedure 

It is the policy of the Chemistry and Chemical Engineering Division (C&CED) to 
implement a quality assurance program in all environmental projects to ensure that all measure­
ment data generated shall be scientifically sound, of known quality, and adequately documented. 
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4.0 QUALITY ASSURANCE MANAGEMENT 

4.1 SwRI Quality Assuranc, Management Structun 

QAP--04 
Revision 8 
Novemberl993 
Page 1 of 34 

The Director of Institute Quality Assurance has been given the responsibility of operating 
quality assurance programs for the Institute. The President of SwRI has given the Director of 
QA the authority and organizational freedom to ensure that quality activities shall be 
accomplished. The organization chart of the Quality Assurance Department is shown in Figure 
4.1. 

The Institute Quality Assurance Manager is responsible for the activities of the QA 
personnel and for providing direction to his staff. The QA Manager is responsible for helping 
to evalua~ and assisting in the resolution of deficiencies and quality problems. 

The Assistant Manager of Institute Quality Assurance plans, coordinates and directs the 
efforts of QA Engineers and Technicians to ensure that quality assurance program activities 
satisfy contractual quality requirements. 

The Quality Assurance Engineer (QAE) is responsible for ensuring that contract quality 
activities for projects to which he/she is assigned shall be properly implemented or reported as 
deficiencies. A QAE will be assigned to implement the requirements of this QAPP. 

The Quality Assurance Technician (QA 1) inspects, surveys, monitors, and audits 
products and services for compliance with contractual requirements. The QAT assigned will 
perform these functions under the guidance of the responsible QAE. 

This plan defines the QA/QC program for all sampling, analytical services, and 
environmental measurements performed in the San Antonio laboratory (i.e., Environmental 
Engineering, Environmental Chemistry, Fire Technology, Applied Chemistry, and Chemical 
Demilitariz.ation sections) within the C&CED Environmental Monitoring and Analysis,. The 
organization charts of the C&CED and the analysis and sampling group are presented in Figures 
4.2, 4.3, and 4.4, respectively. 
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4.l Asngnmenl of Quality Responsibilities witmn the Chemistry and Chemical Engineering · 
•Division 

4.2.1 Organization lnde~ndence of Quality Function 

The manager of SwRI Quality Assurance maintains responsibility. to oversee the 
quality assurance within the C&CED. He then delegates the coordination of qualify activities 
within the division to a quality officer. This designee will supervise all quality control (QC) 
activities, and submit QA program assessment reports (see Section 4.S) to the rmnager of 
Quality Assurance for review. Thus, the Institute Quality Assurance Department will provide 
independent overview of the QA/QC effort. In addition, as shown in Figure 4.3, the quality 
officer reports directly to the dircctor(s) of the division on quality matters. Giving the quality 
officer the necessary independence to supervise quality activities within each project. The 
Institute Quality Assurance Department will conduct system audits and surveillances as necessary 
to confirm conformance to requirements or to investigate chronic deficiencies in the QA/Q(:, 
program. 

4.l.l Responsibilities in Large Projects with a Quality Assurance Project Plan 

4.l.2.1 Typical Positions 

Large projects for which a quality assurance project plan is prepared will typically 
have the following positions: · 

Project Manager 
Study Director 
Analytical Supervisor 
Analyst 
Sampling Coordinator (if applicable) 
Quality Assurance/Quality Control Officer (Institute QAE) 
Quality Assurance/Quality Control Officer (Division) 
Quality Assurance Auditor 
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Ftaure 4.4 Department of Environmental En&ineel'llll 

DEPARTMENT OF ENVIRONMENTAL ENGINEERING 
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Maia(Jer 
Secretary 
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O. Saenz. Jr .. M.S. 

7/93 

Group Leocler 
J.H. Brewer. B.S. 

Senior Reseach Scientists 
H.J. Hading, M.S. 
H.G. Wheeler, Jr., 8.S. 

Senior Resea,ch Engineer 
J.R. Scott, M.S. 

Reseach Selentlst 
T.B.Sht.t.M.S. 

Research Engineer 
S.R. Agrawa, M.S. 

Technlcla1 
R.A BarajCB 
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The typical duties of these positions are given below: 

Project Mana1er 
0 design the work plan/technical proposal 
0 general technical supervision of project personnel 
0 financial management 
0 sponsor communications 
0 resolve major problems and issues 

Study Director 
0 manages projects requiring GLP regulations 
0 design the work plan/technical proposal 
0 general technical supervision of project personnel 
0 financial management 
0 

0 

. sponsor communications 
resolve major problems and issues 

Analytical Supervisor 
0 assist in developing the analytical plan/technical proposal 

QAP-04 
Revision 8 
November 1993 
Page 7 of 34 

0 assist in preparing the Quality Assurance Project Plan for analytical activities 
0 develop necessary analytical protocols and analytical standard operating procedures, 

including control charts · 
review analytical results for questionable data and initiate necessary repeat analyses 
report problems to the Project Manager and the QA/QC Officer. · 

0 

0 

Analyst 
0 perform analyses 
0 calculate analytical results 
0 calculate quality control results 
0 maintain control charts 
0 report problems to the Analytical Supervisor for resolution 

Samplln& Coordinator 
0 develop necessary sampling protocols, standard operating procedures, and equipment 

0 

0 

0 

0 

0 

0 

0 

requirements related to sample collection 
prepare the Quality Assurance Project Plan for sampling activities 
train and supervise field sampling personnel 
maintain and calibrate field sampling equipment 
arrange for transport of equipment and supplies to field locations 
determine logistic and custody requirements for sample transport 
document all activities associated with sample collection 
report problems to the Project Manager and the QA/QC Officer 



Quality Asmrance Officer (Institute QAE) 
0 schedules internal system audits and performance audits 

QAP-04 
Revision 8 
November1993 
Page 8 of 34 

0 report results of quality activities to project line and quality assurance management 
0 assist in problem resolution Cb 

Quality Asmrance/Quality Control Officer (Division) 
0 assist in preparing the Quality Assurance Project Plan 
0 schedules internal system audits, blind spiked samples, and perf onnance audits 
0 report results of quality activities to project line and quality assurance management 
0 establish and set up procedures for log in, documentation of samples, and data 

0 

0 

0 

0 

deliverable of analytical results 
coordinate sample shipments from the field to the lab 
establish QC requirement, holding times, and deliverable required by the client and 
communicate to the analyst through a work order 
report analytical and QC data to the sponsor 
report results of Division QA/QC activities to Institute QA/QC Officer and Division 01 
Management 

Quality Asmrance Auditor (Division) 
0 periodic review of control charts 

· 
0 check instrument conditions and calibrations 
0 report results of quality activities to Division QA/QC Officer 
0 conducts internal inspections/audits 
0 check holding times of sample extraction and analysis and track status of analytical 

results 
0 

0 

spot check QC on analytical results and report any problems to the QA/QC Officer 
provide finished data package to QA/QC Officer and Project Manager for review 

All assigned project personnel shall remain diligent to identify, report, and promptly 
rectify problems affecting data quality as they occur. Unresolved problems must be reported 
to a member of the quality team. 

4.2.2.2 Quality and Project Organizations 

A generic organintion chart for large projects which have a quality assurance 
project plan is presented in Figure 4.5. This chart indicates the typical reporting relationships 
among project management, the quality team, . and senior C&CED management. 

The quality team consists of the QA/QC Officer, and the QA Auditor. The QC 
auditor shall perform system audits, prepare the blind spiked samples and summari7.e their 
results, and monitor control charts. 

\ 
.I 
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4.2.3 Responsibilities in Other Laboratory Projects 
• 

4.2.3.1 · Typical Positions 
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The functions of the QA/QC Officer and QA Auditor remain as specified in 
4.2.2.1. However, the QA/QC scope now encompasses all instrumentation and methods 
employed. Any projects that require deviation from the QAPP shall have such deviations 
documented in memorandum form with the work order. 

4.2.3.2 Quality and Lab Organiz.ations 

A generic organiz.ation chart showing the Chemistry and Chemical Engineering 
Department labs in San Antonio and their relationship to the quality team is presented in Figure 
4.5. The QA/QC Officer shall supervise the q~ty team. The QA Auditor shall conduct all 
audit activities as scheduled and submit audit reports to the Division QA/QC Officer. He/she 
shall then interact with the section managers and report to senior management through the SwRI 
QA Officer regarding quality issues. The QA Auditor shall coordinate internal system audits, 
prepare needed blind spiked samples and summariz.e their results, and monitor control charts. 
The same QA Auditor will perform this function in Division 01 environmental laboratories in 
San Antonio. 

4.3 Communication 

The organiz.ation charts presented in Figures 4.5 and 4.6 indicate the internal and external 
flow of QA information and reports. Figure 4.5 illustrates typical QA information flow for 
projects with a QA project plan. Figure 4.6 shows the QA information flow for projects lacking 
a QA project plan. Reporting responsibilities are discussed in Sections 4.2 and 4.4. 

4.4 Document Control 

The Division QA/Q!:, Officer and QA Auditor will maintain files of QA program 
assessment reports, other QA reports to management, and other vital information, plans, and 
directives. The pagination of every section of the QAPP shall include the number and date of 
all revisions. The QA Auditor will maintain distribution lists of personnel who need to receive 
QA reports and information. 
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Flpre 4.5 Generic Or&anization Chart for Ul'le Projects with a QA Project Plan 
Showin& Relationships Amoq Project Mana1ement, Senior Mana1ement, 
and Quality Team 
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Flpre 4.6 Generic Orzanization Chart r or Laboratories lD San Antonio Showin& 
Relatiomhi~ to Laboratory Supenisors, Management and Quality Team 
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The QA/QC, Officer shall conduct reviews of the total QA/QC, program to evaluate its 
benefits and effectiveness. Based on these assessments, the QA/QC, Officer shall prepare a 
written annual status report of QA activities and progress each year. This annual program 
assessment report will be submitted to the SwRI quality assurance manager, the director and the 
C&CED vice president. This assessment report will include such information as: 

1. Status of or changes to the QA/QC, Project Plan 
2. Significant QA problems, accomplishments, and recommendations 
3. Results of Performance Audits 
4. Results of Systems Audits 
5. Summary of QA Training 
6. External Audit Findings and Corrective Actions 
7. SwRI Internal QA Audit and Surveillance Activities 

The Institute QAE will conduct nuclear surveillance on analytical activities as well as 
inspection of documentation of files and assure duplicate tile archives for all raw data. The 
QAE will also conduct periodic reviews of GLP projects and routine project review. 

4. 6 Tracking 

Work orders arc sent to all analytical areas involved, as well as individual personnel 
assigned to each section. The work order is reviewed ag~st the contract or solicitation to 
confirm the quality control requirements. Holding times are adhered to as shown in Figures 4. 7, 
4. 8 and 4. 9 unless otherwise stated in the contract. 

Tracking Forms as shown in Figure 4.10 are used as follows on every sample: 

1. The ca.se/SDG and each sample, by number, will be listed on the form. 

2. Actual holding times and deliverables will be listed. 

The personnel assigned to the area will use the Tracking Form to check against the 
logbook each morning. If the samples have not been analyml (or extracted) within 48 hours 
prior to holding time, the supervisor of the section will be notified. This will enable priority 
adjustment, if necessary. 

During the tracking the proper methods, sample preparations, equipment calibration, and 
quality control requirements are checked. If the samples have been analy:zed and the case and 
quality control has met requirements, i.e., surrogates, CRQL, MS/MSD and all reanalyses, a 
request will be made for data transfer to the Division QA/QC Officer. 

) 
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The individual assigned to the section will notify quality control of any discrepancies and 
non-compliance items. A correction action is submitted. Follow-up review will be done to 
confirm the problem has been corrected and provide narrative response. 

The sample control records will remain at the storage area until the appropriate sample 
disposal. At this time the samples are evaluated for each specific hazard to determine the 
method of disposal. All samples categorized as Hazardous Waste are disposed of through the 
Institute's Hazardous Waste Disposal System as described in Division 01 SOP-01-01-09 and in 
the Institute Safety Manual. Documentation of Hazardous Waste Disposal including Waste Data 
Sheet (Figures 4.12 and 4.13) and a Sample Disposal Log (Figure 4.11). The Sample Control 
Record is documented with the Sample Disposal data and is filed. These files are kept for a 
period of S years. 
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Flgure 4.7 Required Containers, Presenation Techniques and Hold.in& TIDle 

it.quired Coa&aiDlrs. Pruerva&ioa Tocuiquu and H~ •-
(~ CFR, Part 136, July 1, 1990) 

Maximum 
Puu.urNo/N- Coalaian' ~ H~•-• 

Table lA-Bac:terial T-

1• . Colifona, 6-1 m lGlal P,G Coo&, 4•c, o.ooa• Na,S,O,' 6 boun 

5. Fecal .. tpCGCOC:Ci P,G do Do 

Table 18-........ T-

l. Al:idity P,O Coo&, 4•c 14 claya 

2. A1blillicy P,G do Do 

4. Ammoaia P,O Cool, 4•c, ffsSO, to pH <2 21 claya 

9. Bioc:b.miealoxypademaad P,G Cool, 4•c 41 boun 

11. Bromide P,G Nom required 21 clay, 

14. Bioc:b.mieal oxypo--..d, P,G Cool, 4•c 41 boun ~-
15. Cbemieal oxypa domaad P,G Cool, 4•c, ffsSO, IO pH <2 21 claya 

16.Qloridl P,G Nom required Do 

17. Claloria, IGlal l9lidlaal P,0 do Ami,-~ 

21 . ~ P,O Coo&, 4•c 41boun 

23-2". Cy ... , IGlal _,, a• 1a1ble IO P,O Cool, 4•c, NaOH to pJI > 12 • . 14 cla~ 
chloriaaliaa 0.6 I UGOlbic w;i,I 

25. ~ p Noa ..... 21 claya 

27.Hudma P, O HNO, IO pH < 2, 11,SO, to pH 61D0111ba 
<2 

21. Hydropa ioa (pH) P,G Nom required Am1Y7" immedui1ely 

31, 43 . IqeJd&bl m orpail: aiaropa P,G Cool, 4•c, ffsSO, IO pH <2 21 claya 

Mlull' 

11. Caromium VI P, G Cool. 4•c 24 boun 

35. Mereury P,O HNO, to pH <2 21 daya 

3, 5-1, 10, 12, 13, 19, 20, 22, 26, 29, P,0 do 6 IDOlllba 
30, 32-34, 36, 37, 45, 47, 51, 52, 5l-60, 
62, 63, 70-72, 74, 75. Maaia, ai:ep& 
cluomiumVIm--, 

31. N"'llrllit P,O Coo&, 4•c 41boun 

39. N"'lllalil -- P,0 Cool, 4•c, ffsSO, to pH <2 21 claya 

~- N"'llrile P,O Coo&, 4•c 41boun 

41.0ilmsr- G Cool, 4•c, lftSO, to pH <2 21 claya 

42.0lplSc:uboa P,0 Cool, 4 •c, HO or HaS0. to pH Do 
<2 

44.0rlbopbolpbaa P,0 Fillar imnwJi'llely, Cool, 4•c 41baun 

46. Oxypa. Dumlved ProN 0 , Boaa. ... tcp Nomrequin4 Aalyz,- immecliaa.ly 

47. Wualder do Fa oa • m IIOl9 ia dart lboun 

48.Pbaloll Gaaly Cool, 4•c, 11,SO, to pH <2 21 claya 

49. Pbolpilona (-"memal) G Coo&, 4•c 41boun 

\ 



Required Coo&aimn, Preacrvatioa Te<:hniquc1 alld Ho4diaa TUDla 
(40 CFR, Put 136, July 1, 1990) 

Paramll«No/N ... Coa&.limr' ~ 

so. Pbolpbonaa, tow P,G Cool, 4•c, H,SO. to pH <2 

53. Jlaidue, tow P,G Cool, ••c 

54.1.aidue,Fdtanble P,G do 

SS . Jlaidue, NoafiJtaable (TSS) P,G do 

56. llaidlle. Seal•ble P, G do 

51. lleaidue, Vollli.le P,G do 

61. Silica p do 

64. Spec:i& c:oaducta111:• P,G do 

65. ~&la P,G do 

66. Sulfide P,G Cool, ••c add zillC ~ piue 
IOdium hydroxide to pH > 9 

67. Sul&• P,G Noae requil9cl 

61. Surfaclallll P,0 Cool, •·c 

69.T.....,..._ P,O NoaeNqllU'N 

73. Tlld,idity P,O Cool, ••c 

Talale lC-Orpaic T-, 

13, 11-20, 21, ~21. 34-37, 3~. 4.S- G, TetloiHimd Cool. 4•c, 0.001'5 N.,SO.O,• 
47,56,66,U,19,91-95,97.Jllira-ble ..... 
HaJocart,oae 

6,57,90.PllrfNW•--- do Cool. 4•c, 0.001'5 NawSto,•, 
byclrocad,oae HCltopH'Z' 

3, 4. Ac:rollUI ud acryloailrile do Cool. 4•c, 0.001'5 N.,s.o.•, 
adju& pH to 4-519 

23, 30,44,-49,53,67, 70, 71,13, 15, G, Teao.&imd c:ap Cool. 4•c, 0.001'5 N.,s.O.• 
96. Plleaala'' 

7, 31. BenridiDM'' do do 

14, 17, 41, S0-52. ~ ___.. do Cool. •·c 

72-74. N"lll'ONllliae11.M do Cool. ••c, ... ia dart. 0.001" 
N~• 

76-12. PCBe'' actylonilrill do Cool. ••c 

54, ss, 65, 69. N" ............ ud do Cool. 4•c, 0.001'5 N.,S.O.• 
~II lkniadart 

l, 1, S, 1-11, 31, 33, SI, 59, 64, 61, 14, do do 
16. Polyaicleer.__ b~' 

15, 16, 21, 31, 75. Haloecun11 do Cool. 4•c, 0.001s N.,s.o,• 

29, 3.S-37, 60-63, 91. Oalorilll&ed do Cool. 4•c 
bydrocadloal11 

17. TCDD11 do Cool, 4•c, 0.001'5 N.,S.O.' 
;' , Table ID-Pmk i-ta 1'111m 

1-70. JIN&ic:id•" do Cool. 4•c, pH S-9" 
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Maximum 
H~Tum• 

21 day• 

7 day• 

7 day• 

7 day• 

4boun 

7 day• 

21 day• 

Da 

Da 

7 day• 

Am!yze ;mawtialeJy 

4boun 

Am!ya 

4boun 

14 day• 

Da 

Da 

7day• ulllil 
alnCliaa,-40day• 
.a.Ulneliaa 

7 day• u111i1 -~11 
74ay• uail 
tlllrlClioa; 40 clay• 
aftel-Ulneliaa 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 
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F1gure 4.1 Pl esenatiTe and Holdiq 1bnes for the Contnd Laboratory Protocol 

Prnervativ• and H<Hdiq T"UDN f<W UM Colllrlc:t ubonlory ProcoeCM 

H<Hdiql'"um9 

Pan.-.. Coal1iar Pi.-!lllm Soil w ... 
Voil&ila by JU WIier. -40-mL pill viii Cool. ••c 10 dayw 10 dayw 

~y/- wida T,ao.u-1 _,.. 
..,.cuocopy (GCIMS) 

Soi&-plwillaT1aa. 
limll ... 

PCB/Puicidel a. T1ao.-&iDN lid Cool. ••c Exlnc:twidwal0day-. Exlnc:t widwa 5 day-. 
lllllyzs '40 dayw lllllyzs '40 dayw 

Exlnc:llb&. orpaic1 a. T1floo-limll lid Cool. ••c Exlnc:t widwa 10 day .. Ex1nc:t widwa 5 day,, 
lllllyzs '40 dayw lllllyzs '40 dayw 

Mew• P,G HNO, to pH <2 6 moaw 6moadla 

Men:ury P,G HNO, ID pH <2 26 dayw 26 day• 

CyaaiM P,G N.OH to pH > 12, ~ooi 14 day• 14 day• 
4•c, add 0.6 I u:ocbic 
acid if raiduu ehJorim 
pl'NIIII 

CuomiumVI P,G HNO,topH <2 2411 2411 

F1pre 4-' Presenadft andBolcflns Times for the EPA DcM:liiie•I -SW-146, 3rd F.ditioa 

"--rYllift and Holdiaf Tl-. f'or UM COlllnCl Labontocy Prolocol 

HoWiasT"-

Pan.-.. Coal•iaar ~ Soil w .. 

VolllilN by JU w•-: -40-mL pill viii Cool. •·c 14 dayw 14 dayw 
elaromllosnPlly/ wida T•aa..n.t _,. 
-- ..,.ellOeOpy 
(OC/MS) and GC Soil-pl wida T•aa. 

limll ... 

PCB/Puucida 0, T1ao.t-limll lid Cool. 4•c Exlnc:t widwa 7 day-. Exlnct widwa 7 day,. 
lllllyzs '40 dayw lllllyzs '40 day1 

Exlnc:llb&. orpaica a. T,OolHimd lid Cool. -4•c Exlnct widwa 7 day-. Ex&nc:t widwa 7 day,. 
IDllyze '40 dayw lllllyzs '40 dayw 

M9IIII P. G HNO,topH <2 6 1110111ba 6 moadla 

Mercury P,G HNO, to pH <2 21 dayw 21 day• 

CyaaiM P,G NaOH to pH > 11. _,. 14dayw 14 dayw 
-4-C, add 0.6 I u:ocbic 
acid if raiduu cblacim 
pl'NIIII 

CluomiumVI P,O HNO,topH <2 2411 2411 
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F"i&11re 4.11 Hazardous Waste Lo& 

DATE 

Attacbmem I 1 

Southwest Research Institute 

HAZARDOUS WASTE LOG 

COMPOUND QUAN'l'lTY NAME 
(mL) 
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f'i&ure 4.12 Mixed Waste Data Sheet 
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fl&ure 4.13 Bulk Waste Data Sheet 

---

Att1cbment I 3 
Southwest Racarch Institute 

BULK WASTE DATA SBEEt 
c---,m ......_<~•c....a ..... , ______________________ _ 
Di.,... ff ••• 'Vw .. ., .. P,__.,,.. ___________________ I& ___ _ 

o.w.& W.- Dia iflil• -----------------------------

~ ia Cwoien(,) __________________________ q . •· " · -. 

Ol • i:olC ·• m 
1. _______________________ _ 

i. ------------------------

J. ------------------------,. __ ;.... ____________________ _ 
s. ------------------------

,. ------------------------
1. ------------------------

.. ------------------------
EPA Olu • · . IC:.. ~(PIM.l,.,.~i&.) ___ _ 

OSHA: C:........ & 1 t _ Y• _ Ne 

11 ................ _y __ ... 

,_: IIW•tllilll•W_, - Y• - Ne 

_Y• _Ne 

_La_ ..... _ .... 

Lo,-.• 10•, - ,.__,._ 

I n 

aift..,,1•1·· , , .. ............... ., .. -= ,.. ______ _ ....... _______ _ 
ITU: --------- s,.ill'M. ---------

c:.. ________ _ 

1i..1Cllliff .... ..._._, I • ....-.--. 

--------
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4. 7 Analytical Procedures 
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The laboratory currently handles all EPA, ASTM, SW-846, and other methods (see Figure 
4.14) used for Routine Analytical Services and Special Analytical Services. These methods shall 
be readily available to all analysts with detection limits and matrix requirements by method. If 
variances will be needed the client is contacted in writing regarding these modifications and the 
purpose for any changes. A notation is made in the analytical report identifying the approval 
of modification. 



Figure 4.14 Laboratory Analytical Methods 
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CONVENTIONAL PARAMETERS AND BACTERIOLOGICAL ANALYSES ON WATER AND WASTEWATER 

Mabocll 
Paramear 

Std Mtda EPA 

Acidity C 305.2 

AJkalillity ..al 310.1 

Bicarboaate (oal:,) ..al 310.1 

Calcium 3141 130.2 

Carbonate (only) ..al 310.2 

CarboD dioxide 410A 

Chloride · "°71 325.3 

ChloriDe deawad 409 

ChloriDe residual 408F 330.2 

Color 204 110.3 

C:,uide 4U 335.2 

HardDea 3141 130.2 

N°drate 411D 352.1 

N"itrb 41t 354,1 

N"atrogea 

Ammoaia witb distillatioll 417A 350.2 

AmmoDia without distWatioll 41711 350.2 

TKN '201 351.3 

Orpaic (oal:,) 

Oil ud Greae 

Sepan-, fuael teduliqae 503A 413.1 

lafrand 5031 413.2 

Soxblet atnctioa 503C 

Ox:,sm Demaad 

Biochemical 507 405.1 

Chemical 508 410.1 

Immediate 
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CONVENTIONAL PAJlAMETERS AND BACTERIOLOGICAL ANALYSES ON WATEll AND W ASTEWATEll 

Mdhodl 
Parameter 

Std Midi EPA 

pH Value 423 150.1 

Pbeaol witla disdUadN 410A '20.1 

Pbeaol witboat distilladN 5108 420.1 

Pbolpbona 

Ortbo '24E ~.l 

Total '24C ~.l 

Residue 

Total 209A 160.3 

Total ..-ladle ud/or fixed 209F 160.4 

Seu•ble --- 209E 160..S 

Total cUaolTed IOJida 2098 160.1 

Total Suspeaded IOlida 209C 160.l 

Fixed ud fl»latile IOlida 209D 160.4 

smca 525 370.1 

Specillc· coadactaace 205 120.1 

Sulta&e ~ 375.4 

SufDde '27 376.1 · 

SuJftte 421 377.1 

Surlac:tium 4UB 425.1 

Total earboa 505 415.l 

Total orpaic carbaa !GSA 415.l 

Turbidity 214 180.1 



Mml 

A.._. (Al) 

Aaaaeay(Sb) 

Anaic(Aa) 

llua(Ba) 

Beryllaa(Bo) 

... (B) 

Cldmilm(Cd) 

Calcilm(Ca) 

eu-.-(Cr) 

Cobalt(Co) 

Copper(Ca) 

Gold(Aa) 

in.<rw 
1-d(ft) 

Lidiiaa(U) 

M•p I (Ma) 

~ 

Mercal"Y(Ba) 

Molyw-(Mo) 

Nical(Ni) 

~(IC) 

l'llol,--(P) 

SI ' (S.) 

Silicoa(Si) 

Sil•-<Aa) 

Sodila(Na) 

n.m..(11) 

'l'lll(Sa) 

..... (11) 

V....._(V) 

7.iac(Za) 

• 
t 
* 

AASIF'1u-auce 

SW-W EPA 

W.2 

7041 204.2 

7060 JOU 

20l.2 

7091 210.2 

7131 213.2 

7191 211.2 

no1 219.2 

220.2 

231.2 

23U 

7421 239.2 

7451 

243.2 

1'ffl 245.U 
747U 245.U 

7411 J.46.2 

2'9.2 

251.1 

7'7. ffl.2 

ffl.2 

ffl.2 

'7141 ffl.2 

JIZ.2 

m.2 

7'11 JIU 

JIU 

G-~ 
0. ....... 
M...acald•apor ....... 

MET AL ANALYSES 

AASIF1aae 

CLP-M SW-W EPA CLP-M 

7020 202.1 

204.2 7CMO 204.l 

206.2 7061 206 •. l .,. JOI.I 
210.2 7090 210.l 

213.2 7130 213.l 

11• 215.1 215.1 

lll.2 7190 211.1 

noo 219.l 

n10 220.1 

231.l 

73lt 23'-1 

239.2 7420 23t.1 

242.l uu 
74'0 243.l 

245.U 

1• ~-1 

7520 2'9.l 

7610 151.1 

270.2 7'741 210.3 

272.2 7'760 272.l 

fflO 2'73.l 2'73.1 

ffl.2 7141 ffl.1 

7171 JIZ.1 

m.1 

7'11 21'-1 

7950 219.l 

SW-W 

6010 

6010 

6010 

6011 

6011 

6010 

6010 

6010 

6010 

6010 

6010 

6011 

6011 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6011 

6011 

6011 
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ICAP/AF.S 

EPA CLP-M 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200., 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200.7 

200.7 200., 

200.7 

200.7 200.7 

200.7 200.7 

i 



ORGANIC ANALYSIS 

,.,.__ 

GAS CHROMATOGRAPIIY(GC) 

Halopllll,ldvolalile orpaica 

Noalaalc>pmlN volllile cxpaica 

~ vou&ile orpaic1 

AA:roieill. aeryloai&rile, aeecoai&rile 

~ pea&K:ida ... PClla 

PCBa oaly 

CbJoriaalN hydroearboal 

~,-lie--

ChlorimtN Mltril:W.. 

( Olberamly-DatliallNI 

GAS CBROMATOGRAPIIY/MASS SPECTROMETKY(CCJMS) 

Priority polli••-
Volalm orpaica (VOAI) 

SemivolaalecxpaicalllUlf t'ulld •ilica l:lpiDuy ~ 

Up IO 10 lddilklml p•ab far VOAI •-I •-ivolllilll 

Polyauclur ll'Olllal» hydroearboal (PAH) IIIUlf Ille PAK nc.Glioa iDdex ~ 

2,3,7,1-T~xia(TCDD)or tolal TCDD 

l,3,7,1-TCJ:>D llld l,3,7,1-TCJ:>P 

T.cn duaup ocia ~1li111- f d0 orilll(Jli:I)D) 
•-I dibearo6anm (PCDP) 

T.cn dlraulia oc&a PCDD 1111 PCDP 

Special amlya i-=Ju1iias .._.. MJ • Iba {puleN poailive iatl 111d apaiw daemillal ioeizeaioa), 
PCB~ pyrolyail, head •,-,~-. 

CONTRACT LABORATORY PROCllAM (CLP) roa ORGANICS 
im:ludiaa hazardoua lllb- •-I lddilwo•I ~•• by OCJMS •-I OCJP.C 

EPA APPENDIX IX COMPOUNDS (Orpaioa •-I~•) 

rotJRIER TRANSFORM INFRARED SPECTllOMETER (1Till) 
Qua1iaA1m .Uor qualllialive ~ofvlriaua orpaiG •-1 iDOrpllio eompouadaia •queou1 
llld-.queoua-.:ee 

CPll 

601 

602 

603 

60I 

60I 

611 

614 

615 

614 

___ 61L 

615 -

67.S 

613 
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Medaoda 

SW-&,46 EPA 

8010 .502.1 

IOI.S 

1019 

SOJO 

8080 SOS/SO 
I 

8080 SOI 

1110 

11-40 507 

II.SO .SU.I 

1140 .514.1 

_1170 .515.1 

1170 

1110 

lllO 

1190 

MllbodllilllNlabcwe 

PIil 
261 



ORGANIC ANALYSIS 

Pua.-. 

COMPUTElUZED ULTllAVIOLET•NEAll lNFRAllD AND 
UL TllA VIOLET-VISIBLE AIUlA Y PllOCJ:SmR 

'l1lil uny Pl'OCNIUII ~ __.. .. ffOlulioaot .. UV-¥ilil>i. apectNmat 0.1 NCCIIIII 
ilurvala. 0... baadliat ii limilar to .. FrlR (-,., M1C111Ctioa, •·>· Tbe •,u:b ,...ctamuu 
bu a ver, 1up dymmie rup allll ..U quaalUI of ebromopboriG impuri1iea c:ua be clltecad. 

NUCLEAR MAGNETIC USONANCE (NMR) 

. Slnac1uP idealific•tioa of ocpnie compound, in ...-or ocpnie eoluaiolll 

. Hip tempenllln pol:,- ebanelerizalioa 

. Pllrir)' amlyaia of orpaie _,._. 

• Amlyaia of 'H, I.IC, 1'N, "O, "P allll a muabar of Olba' auclai in orpaie molecule& • 

mGB PEUORMANCE IJQUID CBROMATOGLU'IIY (BPLC) 

Polym11:lear.-aie bydroc:ubom(PAR) . 

Exploeivu 

~,.. .. 
IJQUID CBROMATOGLU'IIYIMAa SPl:CTaOMETKY ~ 

Amlyaia of hip mo&eAllr wei,tat polar allll --,olar orsa- compound• in ...-allll --.-
liquid• 

CPI. 

531 
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Mecboda 

SW-146 EPA 

1310 525.1 

1330 
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MISCELLANEOUS ANAL YSJS 

Plnmlw 

ION CDOMATOGILU'IIY 

Major llliom (llldividual) 

Chloride 

F1--
Nana.-N 

Mitme-N 

Orlbo~P 

Sw&&e 

Major ~ (llldividual) 

Cakiua 

Map -
Sodium 

·~ 

Maj« llliom or~ c--.i..) 

Odllric,- ...... 
FOIIIIIM 

~ 

ey..._ 

SwMN 

Odlel'IDll&lilled 

BIOTREATAIULITY - I.alt S11M1J 

X-L\Y ft.UOUSCENCE 
Mew a:aaotliquidlm aoida 1ar ...... .._.. ... .,... 

COlJLTU COIJNTD (COMPUTEIUZED) 
....... climill ·.ot ........ i ·=,dull.•·• 6-1,ato 1 m. 
Imtrua.a&iaGlplllllofpeda-•v-.-wJ/or-..cliatrillutioM. 

• 
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Madlod(a) 

EPA 300.0 

. 

. 

. 

. 

. 

Dioan(IC) 

. 

. 

. 

. 
Dioan(IC) 

. 

. 

. 

. 

AS'IM 0'2667-12 

NA 



RCllA ANALYSIS OF GROUND WATER. · 

,.,.__ 
INDICATORS OF D~ WATEll SUITABILITY (IDWS> 

Mesall by AAS/Furmce 

Anlllic 

Barium 

Cadmium 

Chromium 

Lud 

M•~ 

s.1eDium 

Silvsr 

SamplePrepan&ioa 

TOTAL METALS 

nsncmES av GCJECD 

IIDllria 
LiDdaM 

~ 
Tm:apll•• 

1.4-D 
1,4-TP (Silva) 

TOTAL nsncma 

RADIOACTIVITY 

Radium 116 Uld 111 

GroaAlpu 

Groa .... 

Stromium 

Tritium 

TOTAL RADIOACTIVITY 

OTBDS 

N"....,_uN 

FluoridN 

1\ldtidi&y 

Total coliba blcteril 

TOTALOTBDS 

TOTALIDWS 

Mccboda 

EPA206.1 

EPA201.1 

EPA 113.1 

EPA 111.1 

EPA 139.1 

EPA 14.S.1 

EPA 170.1 

EPA 171.1 

CR60I 

CFa.615 

STD 707; 701 

STD703 

STD 703 

STD704 

STD701 

EPA 300.0 (IC) 

BPA 300.0 (IC) 
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EPA llO.l;STD 114 

Sl'D909 



RCRA ANALYSIS OF OROUND WATER 

,.,._._ 
INDICATORS or GROUND WATER QUALITY (IGWQ) 

QlorWe 

Sulllle 

r... ....._ 
SocliulD 

Pbeaol 

TOTAL IGWQ QUALITY 

INDICATORS OF GROUND WATEJl CONTAMINATION (ICWC) 
(Quadruplil:a&e Aaalylia) 

pH 

Spec:ifio eoadlac:aa.e 

Tolalorpllilc:aatlaa 

Tolalorpllicllaiiae 

TOTAL cosr roa IGWC 

TOTAL roa COMPLETE RCJlA ANALYSIS 

• '"°"'ury la -,-oy..,. ,.._ Vapot lDIUIOCI 

t 

Madaoda 

EPA 300.0 (IC) 

EPA 300.0 (IC) 

EPA 200. 7 (ICP) 

EPA 200. 7 (ICP) 

EPA 200.7 ICP) 

EPA 420.1 
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EPA 150.l;STI) 423 

EPA 120.l;STDlOS 

EPA 415.l; STD 5-0SA 

SW-146 9020 



WASTE EVALUATION BY SW-846 PROCEDURES 

Parameter 

IGNITABILITY 
Penaky-Martcna Cloaed Cup 

COllOSIVITY (towud ltecl) 

REAC11VITY 

EXTRAcnON PROCEDURE TOXICITY (EP TOX) 

Lcachat.c prepuation 

Analyaia of Lcachat.c 

Mct&la• 

Anenic 

Barium 

Cad-ium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Sample prepuation 

Peaticida by GC/EC 

EndriD 
Lindane 
Mcthoxychlor 
Toxaphcno 

2,4-D 
2,4,5-TP (Silva) 

TOTAL EPTOX 

TOXICITY CJIAltACTElllfflC LEACWNG PROCEDURE (TCLP) 
includa -volatile and acmivolatile orpnica and mctala 

• Analyaia by method of addiDom 
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SW-146Mdhod 

1010 

1110 

Gu evolution 

1310 

7060 (Cum) 

7080 (flame) 

7130 • 

7190 • 

7420 • 

7470 (cold vapor) 

774'J (Cum) 

7760 (flame) 

8080 

8150 

4'J CPR 261.3 

. -~ 



i 
' 

• 

I 

\ 
•• 
t 

AIR SAMPLES 

Paramdcr 

AMBIENT AIR•• 

Voll Tube _(I'O 1) or CMS Tube (I'O 2) Analyail 

Prepanaioa 

PUP (l'O 10) 

Analy1il (OC/ECD) 

Preparation 

2.2 cm ID x 7.6 cm length 

6.5 cm m x 7.6 cm length 

1.9 cm m x 7.6 cm length 

CuUlter (I'O 14) Analylil 

Caniltcr claaia1 

CuUlter ampler claaia1 

P-Wld Gua (02, N2, COi) Percca& 

Trace 

Ponnaldchydet (NIOSH 3500) 

Nitropa oxidcat (NO2, NO,) by IC 

Sulf\ar dioxidot (tDCal lulft&r by ICAP) 

Suspaidod puticuJate mdcrt (I'SS) 

Carbon monoxide . 
Hydn,pa lll1fidet (t.olal sulfide by titntioa) 

Albeaoe (bulk idenaficllioa or fiber count) 

0lbal 

INDUSTRIAL HYGIENE (PUSONAL SAMPLES) 

Chcmil:al •vbttlnoee ia the wort eaviJoamml 
adopted by ACODI 
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Tho nnae of ldlorbem uiCd to collec:c (fflQfflio,m for dlCN typea of wlym ii broad aad includca polyurethane 
foam (PUP), XAO raiN, Ooriail, chanloal. Tcauud bas umpliq. Prepanaioa includca media clan-up aad quality 
collll'Ol check by aa approved and analytical mcdaod. Mecbodolo11 ii alao varied. Specifio wnplia1 aad analytical 
plaaa are daiped oa aa individual buia to ICCOIDpliab the p1I of each tut. Mdboda are tboac acpcified by EPA 
and ACODI 
All otbcr TO mctbodl are alao performed. Prica upon n:,quat. 
From impin.,r 



Pan.meter 

Allcrbers Limi&a 

Calcium Cubonarc 

Hydrometer 

MoilturcRdenaOD 

Moiature Content 

Permeability 

Procter 

Wd. Sieve 

Dry Sieve 

Specific Gravity 

Unconfined Compreuive Strenatb 

Ono-Dimcmional Comolidalioa Propertiel 
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GEOPHYSICAL TESTING 

Method 

ASTM• 311 
.. 

ASTM• 373 

ASTM-0422 

ASTM-0232! 

ASTM-02216 

ASTM-024:W 

ASTM-069/01557 

ASTM-C117/C136 

ASTM-0422 

ASTM-C127/C121/CS.S. 

ASTM-c39/C109/02166 

ASTM-04116 
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5. PERSONNEL QUALIFICATIONS 
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Revision 9 
November 1993 
Page l of 2 

All professional staff members in the laboratory shall have a complete understanding of the 
requirements of the quality assurance program. A control copy of each revision of the plan and 
a briefing on the plan will be provided by the quality officer or his/her dcsignee. 

The QA/QC, Officer and QA Auditor will review the QA requirements specific to the project 
with the Analytical Supervisor and Project Manager prior to starting project. The quality 
assurance plan for the project will be prepared in accordance with the project requirements. 
Upon project start-up, the remaining project assignments will be made. All personnel 
assignments to tasks affecting data quality shall be made on the basis of adequate education, 
training, and experience. Inexperienced personnel will be closely supervised and provided with 

· standard operating procedures. All project personnel will be trained in QA/QC, responsibilities 
.upon assignment to the project. 

5.1 Training 

New technicians shall be shown location of controlled copies of the. QAPP and standard 
operating procedures. They will be formally trained by the QA Auditor as well as the Analytical 
Supervisor. Documentation of any training is maintained in a training file for each employee. 
All revisions to procedures shall be given to staff .maintaining controlled copies (in written. 
fonn). A new employee training session and annual training are offered to all employees by 
Division Personnel. Prior to any actual work procedures requiring GLP or Nuclear procedures, 
employees will be trained by the QA/QC, Officer for Good Laboratory Practice Procedures and 
by the Institute QA for Nuclear Training. Training files will be updated to show the latest 
training and will be re-evaluated annually. 

A quarterly training seminar will be held for all new personnel and all personnel will review 
on an annual basis. _This training will cover the following information: 

0 

0 

0 

0 

0 

0 

0 

• 

Copy of Quality Assurance Program Plan 
Copy of Standard Operating Procedures 
Documentation requirements• 
Custody procedures• 
Review of current projects• 
Special analytical request procedures* 
Contact personnel for questions/problems• 

A handout will also be provided to all personnel . 

At the end of each training session, a Certificate of Completion will be given to the employee 
and a copy will be put in his/her training file. The personnel training manual will be updated 
annually with new training information. 



5.2 Person.nel Sefety 
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The purpose of a laboratory safety program is to provide convenient information for hazard 
recognition and control. Fires, explosions and exposure to chemical, biological agents, and 
other hazards can usually be anticipated and therefore prevented. 

For these reasons, Southwest Research Institute has developed a Safety Manual which is 
distributed to every employee. In addition to the Safety Manual, every employee is familiarized 
and instructed with the proper use of safety equipment in his/her laboratory. According to the 
Federal (OSHA) Hazard Communication standard each laboratory has a continually updated 
notebook of Material Safety Data Sheets. 
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6. FACILITIF.S, EQUIPMENT, AND SERVICES 

6.1 Ckanin1 of Sampu Pnparation Contain,n 

QAP--06 
Revision 7 
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· In analyzing for trace amounts of organic and inorganic substances, it is imperative to ensure 
that all materials that may come in contact with the sample will be free from contamination. 
Specific instructions for preparation of material will be incorporated into the project work plan, 
and the instructions in the laboratory SOP will be followed. All glassware used for inorganic 
and organic analyses shall be cleaned in accordance with the standard operating procedures. The 
quality of glassware cleaning procedure is checked through the use of method blank preparations 
with each sample set. Should the blank preparation show the presence of contamination, then 
the source of contamination is sought by examination of the various components of sample 
preparation including glassware, reagents, and sample storage containers. 

6.1.1 Organic Analysis 

All solvents used will distilled in glass and glassware will be cleaned as specified 
in SOP-01-08-01. 

6.1. 2 Inorganic Analysis 

During the sample preparation, contamination from the laboratory can also affect 
the analytes content of the samples. For this reason, all operations which require the same or 
some stage of its processing to be exposed to the laboratory atmosphere (i.e., weighing 
operations, opening digestion bombs, etc.) will be performed on clean benches. To reduce the 
quantity of contamination in the laboratories, routine cleaning will be scheduled into the work 
week. This is to consist of 15 to 20 minutes of house cleaning duties at the end of each day and 
on the last work day of the week the last 30 to 40 minutes will be utilized in very thorough 
cleaning of the laboratories and equipment. This ensures a minimum of contaminants in the 
laboratory atmosphere at any particular time. 

6.2 l1Uln11111nt Calibrado11 

6.2.1 Gas Chromatographs shall~ calibraJed in accordance with SOP 01-05-01. 

The analytical coordinator or the analyst will prepare calibration standards that 
contain the compound(s) of interest. The standards will normally be prepared at concentrations 
covering two or more orders of magnitude that completely bracket the working range of the 
chromatographic system. . 
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The analyst will assemble the chromatographic apparatus delineated in the work 
plan and establish the proper operating parameters for the compound(s) under study. By 
injecting calibration standards, the analyst will establish the sensitivity limit of the detector and 
the linear range of the analytical system for each compound. 

Prior to using a cleanup procedure, e.g., Florisil column, the analyst will process 
a set of calibration standards through the system to validate the elution pattern given in the 
analytical method and the absence of interferences from the reagents used. 

A list of equipment and capabilities is listed in Table 1. 

6.2.2 Gas Chromatography/Mass Spectrorutry shall be calibrated in accordance with 
SOP 01-05-01. 

Daily calibration checks will be made using perfluorotributylamine (FC-43) as the 
calibration standard. When the calibration is complete, perf onnance evaluation will be made. 

For volatile organic analysis, 4-bromofluorobemcne (BFB) is used to tune the 
mass spectrometer. The key ion abundance criteria are shown in Table 2. . 

6.2.J .Dioxin shall be calibrated in accordance with SOP-01-13-01 and SOP-01-13-CJ. 

Minimum calibration shall be performed using Native CDDs and CDFs 
requirements given in the above-referenced SOPs. 

6. 2. 4 Atomic Absorption SpectrophotolMtry shall be calibrated in accordance with 
SOPs 01-07-05 and 01-07-13. 

This calibration procedure is patterned after •Monitoring Industrial Wastewater,• 
USEPA Technology Transfer, August 1973, Section 8, Preparation of Standards and Calibration. 
Stock solutions of the mctal(s) under study will be prepared usin& high purity standards and 
reagents at conc:entrations of 1000 mg of the metal per liter of water. These stock solutions will 
be used to prepare the calibration standards. 

Prepare a blank acid and calibration standard usin& the same type of acid as will 
be used for sample processing. The calibration standards should cover the range of the samples, 
where this is known or can be reasonably determined. Aspirate the blank, followed by the 
standards from highest to lowest concentration. To establish that the calibration bas not 
changed, blanks and standards will be run not less frequently than after every 20 samples, but 
more frequently if in the judgment of the analyst a system change seems likely. Flameless 
analysis generally requires more frequent continuous calibration verification (after every 10 to 
15 samples). 
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If the sample matrix is so complex that viscosity, surface tension, and components 
cannot be accurately matched with standards, the method of standard additions will be used. 
Standard additions will be made to portions of the sample, and the calibration curve will be 
prepared from the responses to these aspirations. These standards will be analyzed in the same 
manner and with the same frequency as th'e reagent standards discussed above. A complete 
description of the method of additions technique is given in Section 8.5 of •Monitoring Industrial 
Wastewater.• 

• 

6.2.5 Ion Chromazograph(s) shall be calibrated in accordance with SOP-11-()2 

At the beginning of each work day or upon each alteration to the analysis being performed, 
the analyst will establish the calibration by running a series of standards at a minimum of three 
concentration levels: low, medium and high. The medium standard will be run after every ten 
samples to verify the calibration. If the response differs from the calibration response by more 

-· than 10%, the analyst will: 

0 

0 

0 

repeat the standard injection to determine if the previous result was 
correct, 
if correct, repeat the calibration using the three standards, 
rerun all samples after the last consistent calibration check. 

6.2.6 Total Organic Carbon (IOC) Analyur shall be calibrt11ed in accordance with 
SOP 01-11-Cl. 

The TOC analyzer is internally calibrated to give a direct readout of micrograms per milliliter 
(µg/mL) of organic carbon. At the beginning of each work day, the analyst will prepare and 
inject the standard for the appropriate range: 

0 

0 

0 

10 ppm for 1 mL 
400 ppm for 250 #,LI 
2000 ppm for 40 #,LI 

A second injection of the standard should be performed. If the two arc within S 9' of each 
other, the instrument is calibrated as such. A third injection is performed. The output should 
read within S 9' of the standards true value. It this is so, analysis is started. 

If this is not true, then calibration is repeated until the standard is adequate. A CCV 
(standard of original concentration) will be injected after every six sample •sets• of injections, 
or after six soil sample combustions. If the response differs from the true value by more than 
10%, or per client, the analyst will repeat the injection to determine if previous result was 
correct. If correct, repeat the calibration and rerun all samples after the last consistent calibration 
check. 



Table 1 ANALYTICAL INSTRUMENTATION 

Deac:riptioa Number 

G• Claroaaatop'apbs/Higb Relolutioa Mw Spectrmneter (GCIBRMS) 

• F110na Autolpee Ultima with CiTC ~ autollmpler 1 

• Fiaona Autolpee with ere A200S autoampler 1 

• Fmnipn 8200 1 

Gas ~ Spectrometen/Mw Spectrometers (GCIMSIMS) 

• Fiaona TlUO-W with Waiera 600-MS HPLC connected to a 1 
Ve.tee particle beam interface (Univeraal Interface, Module 
B) 

• Fmniaan TSQ-4600 with ere A200S autoumpler 1 

G• Oiromatograpba (GC); Total: 22 

• Hewlett-Packard 5890 GC with NP/FP detectors/a HP 5 
7673A autoumpler 

• Hewlett-Packard 5890 GC with a FP detector/a HP 7673A 1 
autoumpler 

• Hewlett-Packard 5890 GC with dual EC detecton/a HP 10 
7673A autoumpler 

• F110na CE 800 GC with dual EC detectors/a ere ~ 3 
autoumpler 

• Hewlett-Packard S890 GC with Fl/TC detecton/a HP 1 
7673A autoampler 

• Hewlett-Packard 5890 GC with FI detector/a HP 7673A 1 
au~ler 

• Hewlett-Packard 5890 GC with dual pain of 01 PI/ELC 1 
detecton/I'ekmar LCS-2000 -purae and trap unit/Dynat.ec 
Prec:iaion Samplina PT A-30 autoampler 

G• Chromatograpbs/Mall Spectrometers (GCIMS); Total: 15 

• Fmnipa 4600 with ere ~ autoampler 2 

• Fmnipa 4'SOO with ere ~ aut.oampler 1 

• Fmnipa 4'SOO with Tekmar 2000/Dyul.: Prec:iaioG 2 
Sampliq PTA-30 autoampler 

• Fmmpa 3200 with ere 120 pyroprobe unit 1 

• F110na TRI0-1000 with Telanar LSC-2000 purse and trap 2 
unit/Dynat.ec Prec:iaioa Samplina PT A-30 autoaampler 

• FilODI TR.I0-1000 with Emech ELA Model 2000 canilter 1 
autoaampler 

• F110na MD-800 with ere A200S autoaampler 3 

• F110na TlUO-ll with Tekmar UC-2000 purae and trap 2 
unit/Dynat.ec Prec:iaion Samplina PT A-30 autoaampler 

• Fmniaan with ion trap 1 
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Y ear(a) Purcbued 

1993 

1990 

1989 

1988 

1986 

1986-91 

1991 

19~91 

1992 

1987 

1987 

1989 

1986 

1985 

1985 

1911 

1990-91 

1992 

1992 

1988-89 

1990 



Deacription 

11.ip Performance Liquid Oiromatocrapbs (HPLC); Total: 9 

• Waren HPLC with Waren 600B multiaolvem delivery 
ayacem capable of &••raGlll padienta usiq up to four 
aolvema, poltCOlWIUl derivatizatioa. Waren 420-AC 
ftuoreaeence, aud Waren 700 Salellite Waren lnt.elli&•m 
Sample Proceaor (WISP) autolampler 

• Waren HPLC with 600E multiaolvem delivery ayatem, 990 
photodiode array detector capable of colltuWOUI apectral 
moDitoriq and acquisition from 190 to 800 nm, 410 
differential refractometer, 700 Salellite WISP autoaampler, 
and U6K manual injector 

• Waren HPLC with 600E multiaolvem delivery 1yatem, 486 
tunable abaorbaoce detector. and 600 mellite WISP 
autoumpler 

• Waten HPLC with 486 tunable ~ de-tor, 470 
ICaDDiD& ftuoreacea,ce detector, and 717 auco.mpler 

Air Sampliaa ad Aul,- (M.edaod T0-14 ad PM-10) 

• Anderaon or Sc:iea&ific Imtrumeatuioa Specialilt (SIS) 
camitan (6.Litan) 

• SIS Caai.ater Sampler for Preairizecl Caai.ater Samplina 

• SwRJ Caai.ater Cleaaia& Syacem, Couiatin& Sixteen 
Port Manifold, CaDilCer Heatiaa Unit and two Diffuaion 
Pump• (Capable to Ruch 10• torr with 16 Caaiaten on 
Manifold) 

• Weddiq & Aaocia&ea, Inc. Critical Flow Hi&h 
Volume Sampler 

Gel Permndoa ~ (GPC); Total: 5 

• Waten GPC with fractioa collector, 501 HPLC pump, 440 
abaorbaoce detector, and 712 WISP auco.mpler 

• Analytical Bio-Chemillry LabontoriN with Autoprep 
1002A with a fiDd waveleqda ISCO UH-5 UV detector 

Radiocberuistry 

• Beclcmaa I.S6000TA liquid acianilaaoa couater 

• Canberra 2400F proportiooal COUDter 

• Canberra CWSLC-D pmma and alpha apectroecopy ayacem 

1o• 01romatop-ap11 ao 
• Diomx 2020i dual<lwmel with conductivity, 

electrochemical, UV-Via detecton and Diomx automated 
sampler 

( 
'•. 

Number 

2 

1 

3 

3 

182 

2 

1 

1 

4 

l 

1 

l 

l 

1 
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year(•) Purchaaed 

1989 

. 
1988 

1991 

1992 

1988-1993 

1990 

1993 

1991 

1990-91 

1986 

1993 

1993 

1993 

1985 



Deacription Number 

Atomic Absorptioa Spectropbotameten (AAS) 

• Perkin-Elmer 4100 Zeeman with Perkin-Elmer~ 1 
autoampler 

• Perkin-Elmer 5100 Zeeman with Perkin-Elmer.~ 1 
autoampler 

IDductively Coupled Arso• Pima AtaD.ic Emissioa Spectrometer (IO') 

• Spectro FME-50 with Spectro ultruonic oebulizer and a 1 
microproceuor controlled random acceu autoampler 

• Perkin-Elmer 6500 i!K:luding a Perkin-Elmer AS-3 1 
automatic microaampler system 

Mercury Analyzer . 

• PS200 Leeman Lab Autoawed Mercury Analyzer 1 

• AP200 Leeman Lab Autoawed Mercury Digeator 1 

Supercritical Fluid Oaromatop-apla (SFC) 

• Lee Sciealific 622 with pne11merically opera&ed valve 1 
system for 1plit/direct SFC injection. 1plit/1plidea OC 
injection. and two Flo. 

Supe1criricaJ Fluid Extractor (SFE) 

• Suplex SFE-50 1 

.MicrowaYe Disllltor 

• GT Imtrumema Milea&oae MLS 1200 digea&or/dryiq 1 
module with GT Fam JS fuma abaorbma module, Em S 
exhault module and Acm 100 automated cappiJli module 

Tota.I Organic Halide Aaa1Jar 

• Xertex Dohrman 1 

Total Orpnic Carbo• Analyzer 

• Xertex Dohrman 1 

GeotecbaicaJTem111 

• Soil Teat CN• 235 Mechuical Soil Compactor 1 

• Soil Teat CL-271 Hyclromet« Jar Bath 1 

• Soil Teat USA Standard Siev• with Sieve Size .from 1 Nda 
J.s· to SJ l'lll 

• Soil Teat CL-305A Motorized Siew Shaver 1 

• Soil Teat 0-27-325-340 Specific Gravity Set 1 

• Soil Teat CN-989 Sand Oemity Cone 1 

• Soil Teat A-86A 5-Bar Preuure Plate Extractor 1 

• Soil Teat CN-170 Electromapetic Vibrator Table 1 

• Soil Teat K-605 and K-610 Liquid Limit device with 1 
Removable Cup 

• Soil Tat U-580 UnconfiDed Compreuor Apparatua 1 

• Soil Teat Cl-204 Liquid Limit Device with Counter 1 
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Y ear(a) Purchued 

1993 

1989 

1992 

1984 

1992 

1992 

1988 

1990 

1991 

1982 

1982 

1992 
1992 
1989 

1989 

198' 

1989 

1991 

1991 

1991 

1991 

1989 



I 
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0..Cription 

Wet Chemistry 

• Technicon T.RMCS 800 

• ICjelt.ec: Sy•m 1026 dilri11in1 unit 

• Milton Roy Spec:tronic 1201 

• YSI dia>lved oxy1en analyur 

Number 

1 

1 

1 
1 
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year(,) Purclwed 

1991 

1990 

1989 

; 
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For volatile orpnic analysis, 4-bromofluorobenz.ene (BFB) is uaed to tune the mau spectrometer. 
The key ion abundance criteria are u follows: 

Mall Ioa Abundance Criteria 

so 8.0 - 40 9' of mu1 9S 

7S 30 - 66.0 9' of mua 9S . 
9S Bue Peak, 100 9' of relative ab-mdaac:e 
96 S.0 - 9.0 9' of mua 9S 

173 < 2.0 9' of IDISI 174 

174 50.0 - 120.0 9' of IDll88 9S 

17S 4.0 - 9.0 9' of mua 174 

176 93 .0 - 101.0 9' of mua 174 

177 5.0 - 9.0 9' of mua 176 

For extractable orpnic wlylil, performw:e evaluu:im will be peaformed lllin, 
decatluorotripbenylpbocpbiae (DFrPP). Tbe key ioa abvndtoce criteria are u follows. 

MUI Ion Abundance Criteria 

Sl 30.0 - 80.0 9' of mua 198 

68 < 2 9' of mua 69 

69 Mall 69 relative ab11ndaoce 

70 < 2 9' of mua 198 

127 25.0 - 75.0 9' of mua 198 

197 < 1 9' of mua 198 

198 Bue peak, 100 9' of relativ,. abunclmc-. 

199 S.0 • 9.0 9' of mua 198 

27S 10.0 • 30.0 9' of mua 198 

365 > 0. 75 9' of 1DU1 198 

441 Preaeat. but leu than 111U1 443 

442 40.0 - 110.0 9' of 111111 198 

443 15.0 - 24.0 '5 of 111111 442 

Method blaab lba1l be nm to determine bacqrouad daily and wbm chaqina columu to avoid 
c.ontarnioati'lll. For qumtitation, inject ooe or more of tbe appropriate standarda at tbe initiatioa of each analytical 
exerciae to ensure that tbe column ia performina properly. 

There are 10 GC/MS instruments available. The Finnipn 3000 eeriea ia 12 yean old; the 
. Finnipn 4000 eeriea ia leu than 6 yean old; and all VG GC/MS are lea than 1 year old. 

) 
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6.2. 7 Atomic F.mission Spectrometry shall be calibrated in accordance with SOPs 01-07-12 and 
01-07-25. 

Calibration Standards - This calibration procedure is patterned after Test Methods for 
Evaluating Solid Waste, Method 6010, Paragraph 7.2, 7.3. Stock solutions of the metal(s) under 
study will be prepared using high purity standards and reagents at concentrations of 1000 mg/per 
liter. These stock solutions will be used to prepare the calibration standards. 

Daily Calibration - At the beginning of each day the instrument will be profiled and 
calibrated as per the manufacturer specifications. The sample introductory system is optimized 
before calibration begins. Prepare a blank and calibration standards using the same type of acid 
as will be used for sample processing. The calibration standards should cover the range of the 
samples where this is known or can be reasonably determined. Aspirate the blank followed by 
the standards from highest to lowest. 

Initial Calibration Blank (ICB), Initial Calibration Verification (ICV), Continuing 
Calibration Blank, (CCB) and Continuing Calibration Verification (CCV) - To establish that the 
calibration has not changed a blank and a continuing calibration verification standard will be run 
imJT1ediatcJy after calibration, ·then after every 10 samples, and at the end of the analytical run. 
The standard material for making up the continuing calibration verification standard shall be 
from a source different than that used to make up the calibration standards. Preferably the use 
of NBS Standard material shall be employed for this purpose. If one is not available then a 
source from a different vendor than the one from which the calibration standards were obtained 
shall be used. 

6.2.8 Mercury Analyr.er shall be calibrated in accordance with SOP-01-07-24. 

The PS200 Mercury Analyi.cr uses a program called a MACRO. Depending on the 
MACRO used this instrument will run a S point or 6 point calibration curve. 

If the curve falls out (r-value of less than .995), the PS200 will automatically re-run the 
curve. 

The check standard must be within ±20~ of the true value or the PS200 will 
automatically recalibrate and rerun the Initial Calibration Blank (ICB) and Initial Calibration 
Verification (ICV). · 

The PS200 runs a Continuing Calibration Blank (CCB) and Continuing Calibration 
Verification (CCV) every 10 samples. If the CCV is not within 20~ of true value the 
instrument will re-calibrate and rerun the last 10 samples before the last CCV run and continue 
with the sample run. 



6.2.9 Radio Chemistry 

6.2.9.1 Liquid Scintillation Counter: 
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The calibration of the liquid scintillation counter shall be checked each day that 
it is to be used. This shall be performed in accordance with SOP-01-16-0S, which is patterned 
from the procedure in the counter's manual for checking the system's calibration. 

During analysis of samples, backgrounds shall be run at the beginning of a 
procedure and automatically subtracted from the sample's values, or shall be intermixed with 
the samples and manually subtracted. One background will be run for every twenty samples, 
and more frequently if necessary. Standards shall be run as necessary, with a minimum of one 
per run, and more frequently, if necessary. 

6.2.9.2 Proportional Counter: 

The calibration of the proportional counter shall be checked each day that it is to 
be used. This will be performed in accordance with SOP 01-16-06, which is patterned from the 
procedure ·in the Los Alamos publication Hea/Jh and Environmental ChDnistry: Analytical 
Techniqua, DallJ Management, and Quality Assurance, in the section referencing proportional 
counter calibration. 

One background shall be run for every twenty samples, and more frequently, if 
necessary. Standards shall be run as necessary, with a minimum of one per run, and more 
frequently, if necessary. 

6.2.9.3 Gamma Spectroscopy System: · 

The calibration of each gamma detector shall be checked each day that it is to be 
used. This shall be performed in accordance with SOP 01-16-07, depending on the type of 
analysis performed. Both methods are patterned from the procedure in the Los Alamos 
publication Heallh and Environmental ChDnistry: Analytical Techniques, DallJ ManagOMnl, 
and Qualiry Assurance, from the section referencing gamma ray spectroscopy. 

While running samples, backgrounds shall be taken initially, and additional ones 
shall be taken later, if necessary. Standards shall be measured with the detector in question, as 
necessary. 



, 

6.2.9.4 Alpha Spectroscopy System: 
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The calibration of each alpha detector shall be checked each day that it is to be 
used. This shall be performed in accordance with SOP Ol".'16-08. This method is patterned 
from the procedure in the Los Alamos publication Health and Environmental Chemistry: 
Analytical Techniqua, Data ManagDMnl, and Quality Assurance, from the section referencing 
alpha ray spectroscopy. 

While running samples, backgrounds shall be taken initially, and additional ones 
shall be taken later if necessary. Standards shall be measured with the detector in question, as 
necessary. 

6.2.10 Other lnstrume111ation 

Other instrumentation including Fourier transform infrared spectrophotometer, nuclear 
magnetic resonance analyzer, and UV/VIS spectrophotometers will be calibrated according to 
manufacturer's specifications. Performance checks will be run to assure that the instruments will 
be operating properly and that operational checks shall be run to verify proper system 

( performance. 

··. 

6.3 G,ophylkal T1$dng Calibratlo11 

6.3.1 A.ttenberg Limits - Method A.STM-4318: 

The calibration will be accomplished in accordance with SOP 01-20-15. 

6.3.2 Calcium Carbon.au - Method A.STM-4373: 

The calibration will be accomplished in accordance with SOP 01-20-16. 

6.3.J Hydromeur - Method A.STM-D422: 

The calibration will be accomplished in accordance with SOP 01-20-09. 

6.3.4 Moisture Reunlion - Method A.STM-D232S: 

The calibration will be accomplished in accordance with SOP 01-20-13. 

6.3.5 Moisture Co111e111- Method A.STM-2216: 

The calibration will be accomplished in accordance with SOP 0 1-20-17. 



6.3.6 Permeability - Method ASTM-D2434: 
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Toe calibration will be accomplished in accordance with SOP 01-20-18. 

6.3. 7 Proctor - Method ASTM-D69/Dl557 . 

The calibration will be accomplished in accordance with SOP 01-20-11. 

6.3.8 Wet Sieve - Method ASTM-Cll7/Cl36: 

Toe calibration will be accomplished in accordance with SOP 01-20-03 and SOP 
01-20-06. 

6.3.9 Dry Seive - Method ASTM-D422: 

The calibration will be accomplished in accordance with SOP 01-20-09. 

6.3.10 Sped.fie Gravity - Method ASTM-Cl27/Cl28/Cl36: 

The calibration will be accomplished in accordance with SOP 01-20-04, SOP 01-
20-05 and SOP 01-20-07. 

6.:3.11 Unconjind. Compressive Strength - Method ASTM-C39ICJ09/D2166: 

Toe calibration will be accomplished in accordance with SOP 01-20-01, SOP 01-
20-02 and SOP 01-20-12. 

6.3.12 OM Dimensional Consolidalion Properties - Method ASTM-D4186: 

The calibration will be accomplished in accordance with SOP 01-20-14. 

6.4 Material Procunment and Control 

All standards used for analysis of samples shall be made up from neat standards or 
solutions traceable to standards. All neat standards shall be kept in a refrigerator specifically 
assigned to the storage of such standards. 

All standards used for each analytical area shall be stored in a refrigerator assigned 
exclusively to the storage of such standards. Analytical standards shall be prepared under a 
designated laboratory hood. 
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The preparation of all standards shall be documented in a laboratory notebook. An 
example of an entry may be sequentially coded with a seven digit number aaa-bb-cc-(L23-
STD l), where: 

aaa = Lab location 
bb =- Notebook number 
cc a Page number 

The preparation of all standards shall be documented in a notebook reserved for this 
purpose. 

All standards labels shall contain as a minimum the following information: 
1. standard identification information (i.e., components, concentration, etc.) 
2. date prepared 
3. expiration date 
3. initials of person preparing standard 
4. solvent(s) used in preparation 

Solvents shall be ordered in lots and marked with lot and date upon receipt at the 
laboratory. Solvents for the organic analytical area shall be monitored by the extraction 
laboratory. Chemicals for trace inetals shall be monitored by·the metals preparation laboratory. 
Each ti.me an individual solvent or chemical is used the date opened and lot number shall be 
marked on the solvent bottle. 

All instruments will be maintained in accordance with manufacturer's recommendations 
and normal laboratory practice. All maintenance will be documented and maintained in 
permanent records by the individual responsible for each instrument. This will include both 
routine, scheduled maintenance and unscheduled maintenance required by operational failures. 

Each instrument shall be assigned a specific log book in which the following information 
is recorded: 

1. samples analp.ed 

2. operating conditions 

3. routine maintenance 

4. date and signature of person(s) making entry 

5. supervisory review 
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Major maintenance for all HP gas chromatographs shall be recorded in a separate 
logbook. Likewise, all major maintenance for the GC/MS and other analytical systems shall be 
recorded in a separate logbook. 

All documentation in logbooks and other documents shall be in black water-resistent ink. 
If an error is made, corrections shall be made by crossing a line through the error and entering 
the correct information. Changes shall be dated and initialed. Inserts shall be taped on page · 
with initials and date of insert written over both insert and logbook page. No information shall 

• be obliterated or rendered unn:adable. A copy of the instrument logbook covering all the samples 
of a project shall be filed in the project file. 

6. 6 Balances, Refrigerators, and Ovens 

Calibration of all laboratory balances shall be verified and the results documented in a 
logbook on a weekly basis with a complete set of •s• weights by grams. There are top balances 
located in several of the laboratories. Calibration of balances located in the laboratories shall 
be verified upon use by the analyst and documented in a separate bound logbook. Balances shall 
be checked every six months by the Institute Calibration Group with traceable standards to the 
NIST. An inspection sticker shall be placed on the balance dated and initialed as well as an 
inspection report being filed. 

The temperatures of all refrigerators, free7.ers, and drying ovens shall be monitored daily 
and the results documented in. a bound logbook. Logbooks shall contain the required 
temperature for each refrigerator and oven with tolerance ranges. When the tolerances are 
exceeded, documentation shall be made and the discrepancy reported and repaired. If the ovens 
are being used for drying glassware, constituting a deviation from analytical temperature, this 
will be documented in the log. · 

. \ 
! 



( 

, 
\._ 

Southwest Research Institute 
Quality Assurance Program Plan 

• 

DATA GENERATION 

Approvals: 

Division O 1 Quality Assurance 

Division 01 Management 

SwRI QA Management 

REV7 

Copy No. 3.3 

Date: 

Date: 

Date: 

Section 7 
November 1993 

11@0/93 

'1/Ja)f) 
/;). /, /q3 



' \ 

QAP--07 
Revision 7 
November 1993 
Page 1 of 19 

7. DATA GENERATION 

To provide high quality data to the sponsor, certain quality control measures must be 
incorporated into every scope of work and implemented. The numbers and types of quality 
control samples will be specified by the sponsor in the statement of work. The Proposal/Project 
Manager and Analytical/Sampling Coordinator shall review these requirements with the QA/QC 
Officer and QA Auditor and incorporate them along with any additional requirements felt 
necessary into the work order, the work plan, or the technical or QA project plans as they shall 
be.developed. The QA/QC Officer will be consulted to ensure consistency with organizational 
goals. 

• 
1.1 Quality Assuranc, Proj,ct !'tans 

. The laboratory participates in the following series of blind spiked performance evaluation 
samples (shipment at the stated frequency) as the external portion of its performance audit 
program: 

0 

0 

0 

0 

0 

0 

0 

0 

EPA Wata Supply (WS) series-semiannual 
EPA Wata Pollution (WP) series-semiannual 
EPA Contract Laboratory Program (CLP) Organics Performance 
Evaluation series-quarterly · 
NIOSH Proficiency Analytical Testing (PAT) Program 
Performance Evaluation Samples for proposals 
U.S. Army Corp of Engineers Missouri River Division - 18 months 
EP A/EMSL Radiochemistry lntercomparison Study 
AASHTO Physical Testing - Round Robin 

The nature and frequency of additional internal blind spiked samples needed to assure the 
accuracy of the project data shall be specified by the analytical coordination in the work plan, 
after consultation with the project manager and the quality officer. 

The depth and frequency of internal system audits should depend on the familiarity of 
project personnel with the instrumentation, methods, and operating procedures to be employed 
and the frequency of sampling and analysis. The QA/QC Officer or QA Auditor will schedule 
the audits on an annual basis with changes made for new contracts. Typically the QA/QC 
Officer or a designated auditor who is not in a production capacity will conduct an initial 
evaluation of proposed methods and standard operating protocols. The initial systems audit will 
be performed by the QA/QC Officer or his designated auditor. Pollow-up audits will normally 
be performed by the QA/QC Officer or QA Auditor. 
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7.2 QuaJiJy Control Samples 

In each work order or plan, the numbers and types of blank, duplicate, matrix spike and 
matrix spike duplicate samples will be specified. The frequency of these analyses must be 
related to the purpose of the study, but the following serve as general guidelines for the 
development of the quality control portion of the work plan. 

At the initiation of an analytical procedure for trace organics and inorganics, the 
apparatus and the reagents necessary for analysis of samples will be assembled and a series of 
blank determinations will be performed. These blank determinations will involve all reagent 
solvents and glassware as required in a standard method of analysis and will determine when 
background peaks are sufficiently low (or absent) to permit'" the analysis of the sample to 
proceed. If satisfactory blanks are not obtained in these initial samples, then additional steps 
will be taken to determine the cause and eliminate it. Once the initial methodology has been 
established, then blank determinations will be performed as a routine procedure throughout the 
program as samples are analy7.Cd. A blank will normally be analy7.Cd to verify non­
contamination of the samples. 

The following tests will normally be run with each designated batch of samples for 
analysis: (REsults and raw dara will be avialable to the client upon request. 

0 

0 

0 

0 

0 

one method blank, 
one standard at a median concentration, as a continuing calibration verification 
one matrix spike sample for determination of m:.overy, 
one matrix spike duplicate sample for determination of recovery for organics/ 
one duplicate analyses of one sample from the batch for 
repeatability for inorganics 

Other Quality Control sample types and their uses are given in the following table. 

Type Purpose 

Field Blank Evaluate handling and shipping procedures 

Field Spike Evaluate laboratory performance 

Laboratory Control Sample Evaluate the laboratory perfonnance 
(no matrix interferences) 

If appropriate to the purpose of the study, these will be incorporated into the work plan 
and implemented, as required by the client. 

) 
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If a method is to be used for which no accuracy and precision statements are available 
and with which this laboratory has no familiarity, then a series of samples will typically be run 
to determine these characteristics. The following suggested program is patterned after 
•AnaJyncal Quality Control.• (see Bibliography) 

The study will include concentrations at three different levels: near the sensitivity limit, 
near the upper bound of expected values, and in between the two. Seven replir.ates of each 
concentration should be made, with all the normal procedural steps involved. The recommended 
order of analysis is seven sequences of low, medium, and high concentrations, which allows for 
the maximum interferences during operation. 

Calculations of average percent re,:,overy and associated standard deviations, will be 
available from the EPA Quality Control Manual or the quality officer. 

7.4 Doc11111cntatio11 and Sanq,u Custod1 

The maintenance of records on the samples collected, received, and analymi is a critical 
part of the laboratory's performance. The following records are normally kept for a sampling 
and analysis program: 

0 

0 

0 

0 

Field log 
Custody transfer sheet 
Laboratory log 
Data form 

The uses of these forms are specified below. 

7. 4.1 Field Log for Sampla Colkcted by SwRJ 

All samples taken in the field should be recorded in a book prepared specifically for that 
program. Entries should include the date and time of sampling, intended analysis, preservation, 

· if required, date of shipment to the analytical laboratory, and sample designation. In many 
programs conducted in this laboratory, the field sampling crew is provided with preprinted labels 
for attaching to the sample containers as the samples shall be collected. All pertinent 
information can be placed on the sample label and a code assigned for future identification. 
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The sampling coordinator will be responsible for documenting the samples collected. 
Documentation will consist of sample labels, field sampling log books, and chain-of-custody 
forms. Samples will be collected in prelabeled bottles with the appropriate information in 
waterproof ink. If the sampling is performed by SwRI, the Field Sampling Crew Chief will 
collect the samples and record the identifying numbers and other pertinent information in the 

- field sampling log book. If the samples are collected by the client, the custody transfer form 
will serve as permanent documentation. 

The Field Sampling Crew Chief will execute the chain-of-custody documentation utilizing 
the four-part SwRI custody transfer form (Figure 7.1). The disposition of the copies will be as 
follows: 

White and Placed in shipping containers and sen_t with 
Yellow samples to laboratory 

Pink Retained by sampling crew chief 

Gold Supplied to responsible individual at sampling 
site as record of samples collcctcd. 

7. 4.J Laboratory Custody Procl!liu,m 

Upon arrival in the laboratory, the Sample Custodian will note the condition of the 
samples, verify that all sample labels correspond to the identifying numbers on the custody 
transfer form, and sign and date the transfer form to acknowledge receipt. The sample custodian 
will retain the yellow copy of the form and place the white ( original) in the permanent project 
file. 

Unless another log-in procedure is specified in the QA Project Plan, the Sample 
Custodian will ensure that the samples will be registered in the laboratory log book. The 
following information is entered into the sample log: code number, sample source, sample 
description, matrix type, date of receipt, SwRI project number, and consignee. The samples will 
be assigned a code number as they are received unless the client code is requested and 
simplified. The code number is a six-digit number composed as follows: 

Place 1 
Place 2 
Place 3 
Places 4-6 

- last digit of year 
- month 
- consignee 
- sequence number. 

Consignee codes shall be assigned by the sample custodian. The client ID or SwRI 
control number will be carried through the analytical procedures and all results will have the 
control number on them as a means of verifying the origin of the result. 
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Samples with critical holding time requirements will be transferred to the analutical lab 
immediately by use of the Custody Transfer Sheet (Figure 7.2). 

Samples shall be delivered to the Shipping/Receiving Department at SwRI. The Sample 
Custodian is responsible for transferring samples to the laboratory and for obtaining the original 
airbill which is kept in the project tile. 

In the event of Saturday delivery, the Sample Custodian or his designated representative 
(only Sample custodian is mentioned hereafter) will pick up the samples from the guardhouse 
at the front gate of SwRI and transfer them to the laboratory. 

At the laboratory sample log-in, the Sample Custodian initiates an SwRI Sample Lo1-In 
Form (Figure 7.3) for each project, or for each set of concurrently arriving samples. 

0 

0 

0 

0 

0 

0 

0 

The Sample Custodian first examines the shipping container and: 
0 Records any evidence of tampering or other damage on the Sample Log-In 

0 

0 

0 

sheet (called the Sheet herein), 
Records the presence/absence of custody seal(s) on the shipping container, 
Records the condition of the custody seal(s) (i.e., intact, broken) 
Removes the custody seal(s), which will be incorporated into the project 
tile 

He/she opens the shipping container, removes the enclosed sample documents and 
records the following infonnation on the sheet: 

0 

0 

0 

0 

Log-in date 
Presence/absence of the chain-of-custody records 
Receipt of airbill and record airbill number 
Project or batch number 

The Sample Custodian removes sample containers and sorts them by client sample 
number sequence. 

Records the condition of samples (intact, broken, leaking, etc.) presence/absence 
of sample tags on sheet. 

If sample tags are present, will compare them with chain of custody record(s) 

Documents whether these numbers agree, or if there is a discrepancy between tag 
numbers received and those listed on the chain-of-custody record. 

If sample tags are not listed on the chain-of-custody record, he/she will record 
this fact. 

- I 
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CUSTODY TRANSFER FORM 

Sampling Site Sample Type (Air, Wati:r, etc.) Ship To: 

Sampling Sample Condition (ph, Temp, etc.) Name of Shipper: 
Personnel: 

Name: Address: 

Phone Telephone: 

Date: Date Shipped: 

Time: Air Bill No. 

Sample ID Description Sample Condition on Receipt 

Additional Infonnation Received By: 

Date: 

Tune 

\ 
J 
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Figure 7 .2 Custody Tramfer Sheet 
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CLIENT: ___________ PROJECT NUMBER: _______ _ 
DATE: ________ VTSR: ______ TIME: _______ _ 
SAMPLE ID(a): __________ _ 

RELINQUISHED BY: OF 
DATE: TIME: 

RECEIVED BY: OF 
DATE: TIME: 

RELINQUISHED BY: OF 
DATE: TIME: 

RECEIVED BY: OF 
DATE: TIME: 

RELINQUISHED BY: OP 
DATE: TIME: 

RECEIVED BY: OF 
DATE: TIME: 

RELINQUISHED BY: OP 
DATE: TIME: 

RECEIVED BY: OF 
DATE: TIME: 

RELINQUISHED BY: OP 
DATE: TIME: 

RECEIVED BY: OP 
DATE: TIME: 

RELINQUISHED BY: OF 
DATE: TIME: 

RECEIVED BY: OF 
DATE: . TIME: 
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Laboratory Work Order VTSlt: 24 ......__, n. 01:GD 
Saill,....., 4733 

Plqld: 014XID-000 .....-,: AN'f0NI 
ca.~ 1Z,,. 

SOG : XX11 1 i.ap.111-,: M0Mf 
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fl&ure 7.6 Sample Control Record 

SwRI Sample Control Record 

Required Analys i s: BNOO, EXOO, PEOO 

Pro,ect: 01 -0000-000 CATE 

ea-: 12345 TIM£ 
ma: XXl.11 
Work Order t : 4733 

BY 

I.ovv-din: 11/24/tl NOIUM Analysis 
~vn1. . Lab 

System ro Customer ro Matrix Desc Quantity Out 
36125 XXlll LOW WATER 

361 26 XX222 LOW HATER 

3612"7 XX333 LOW WATER 

( BNA, EXT, PEST 

Re f r i gerator: 

Lab 
In Out In 

) 
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Disposa l 

Lab 
Out r n OUT 

For Transfer ot Custody • • •• note belov on this torm the date, trom whom, to whom, and reason tor the Coe. 
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7.5 Sampu and Extract Storag, 

7.5.1 The following procedurts shall ~ used to co111rol the storage of samples: 

1. Immediately after sample receipt and log-in, samples shall be stored in a secure 
area designated for samples. The samples shall be stored in their original 
containers unless damaged. The client is contacted regarding any problems. 
Damaged samples shall be disposed of in an appropriate manner and this disposal 
is documented. 

2. 

3. 

4. 

s. 

6. 

The following areas are designated for storage of samples: 

0 

0 

Volatile soil and water samples shall be stored in a locked 
refrigerator/freezer located in the volatiles area. 
Soil and water samples for semivolatiles/pesticidc/inorganics analysis shall 
be kept in locked walk-in coolers, as designated. 

Under no circumstances· will samples be stored in the same refrigerator/freezer 
as standards or quality control samples. The storage areas shall be kept secure 
at all times. The sample custodian shall control access to the ssorage area 
through custody documentation. Control of keys is documented by a signature . 
list. 

Whenever samples are transferred into or out of storage, the transfer shall be 
documented on a SwRI Sample Control Record sheet. (Ordinarily, samples will 
only be removed once for the purpose of extraction, digestion, or analysis.) 

The location of stored samples shall be recorded on the Sample Control Record. · 

Volatile samples shall be stored separately from other samples. 

The temperatures of the refrigerators and freezers shall be recorded on regular 
work days. 

Samples shall be disposed of according to Standard Disposal Procedures. 
Samples may be disposed of 60 days after data submission of the data package. 
(See Standard Operating Procedures for sample and extract storage.) 
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7.5.2 The following procedures shall be used to control the storage of sample extracts: 

1. Sample extracts shall be preserved in bottles/vials with Teflon-lined septa and 
maintained at 4 °C. Pesticide and semivolatile extracts will be stored in a locked 
refrigerator devoted exclusively to the storage of sample extracts. Sample 
extracts shall not •be stored with standards or extracts from industrial clients. 

2. Immediately upon generating the sample extract, it is stored in the appropriate 
location and a Sample Control Record is initiated for the extracts for that project. 
Each Sample Control Record is used to record only samples from that particular 
project. Extracts remain in locked sample storage until removed for analysis. 

3. Whenever sample extracts arc removed from the storage area, this is documented 
on a Sample Control Record. After an extract has been removed for storage by 
an analyst, the analyst is responsible for the custody of the sample. Each analyst 
must return the extracts to the storage area before the end of the working day. 
In the event that samples or sample extracts shall be transferred from one analyst 
to another, this fact must be documented on a Sample Control Record 
documenting change of custody. If the extract is used in entirety, this shall be 
documented on · the Sample Control Record. 

4. After final submission of analytical data for the particular project, all sample 
extracts for the project arc boxed (along with the VOA samples), and stored in 
a locked refrigerator. This fact is also documented on the appropriate Sample 
Control Records. 

5. Within 60 days after data submission, SwRI will dispose of samples and sample 
extracts. 

1. 6 Prn,nan1 Sampu ContllmUultio• 

Preventing co11tarnination of samples, sample extracts, and standards is a continuous 
process starting with the log-in and storage and continuing throughout all stages of analysis. 
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Sample containers shall be checked for damage or leakage upon arrival. Any sample 
showing signs of damage or contamination is disposed of in an appropriate manner. This is 
documented, the client is contacted, and the issue is discussed in the project narrative or report. 

Soil and water samples shall be stored in a locked walk-in refrigerator devoted 
exclusively for the storage of these samples. 

Standards shall not stored with samples. 

7. 6. 2 Sample F.xlracrion for Organic Analysis 

To keep sample contamination to a minimum during all processes, the following 
laboratory procedures are followed: 

. 1. Extraction glassware used for extraction of low level samples is kept separately 
from glassware used for extraction of higher level samples. 

2. Phthalate . contamination is minimized by avoiding the use of plastics in the 
organic extraction laboratory. 

3. All extraction solvents will be pesticide grade or equivalent. 

4. Cleaning of laboratory glassware is done according to standard operating 
procedures. 

7. 6. 3 Storage of Sampk F.xtracts 

Pesticide and semivolatile extracts generated from the extraction of samples shall be kept 
in a locked refrigerator specifically assigned to the storage of these samples. Separate locations 
shall be assigned to the storage of standards and of extracts from other industrial clients. 
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The National Enforcement Investigations Center (NEIC) of EPA defines custody of 
evidence in the following ways: 

1. It is in your actual possession, or 

2~ It is in your view, after being in your physical possession, or 

3. It was in your possession and then you lock.ed it up or sealed it up to prevent 
tampering, or 

4. It is in a secure area. 

To satisfy these custody provisions, the following standard operating procedures are 
implemented by SwRI Chemistry and Chemical Engineering Division: 

1. Samples and extracts shall be stored in a secure area. 

2. Access to the laboratory in the main building (Bldg 70) is through a monitored 
reception area, and all exit doors shall be. auto-locking. All other buildings 
follow the same security procedures. All SwRI employees must wear a picture 
identification badge. Any person in the lab without an employee badge or a 
visitor identification badge is escorted to the reception area. 

3. All personnel entering or leaving the building outside of regular working hours 
will be required to sign-in, documenting time of arrival and/or departure. 

4. Visitors must sign-in the reception area and be escorted while in the laboratory~ 

5. Refrigerators, freezers, and other sample storage areas will be kept lock.ed. 

6. Only the designated sample MJStocUao and designated personnel have keys to the 
sample preparation or analysis. 

7. Samples and extracts remain in lock.ed sample storage until removed for sample 
preparation or analysis. 

8. All transfers of samples and extracts into and out of storage or from one analyst 
to another shall be documented on a Sample. Control Sheet. 

9. These internal custody records will be maintained by the Sample Custodian. 

\ 
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10. After a sample or extract has been removed from storage by the analyst, the 
analyst is responsible for the custody of the sample. Each analyst must return the 
samples or extract to the storage area before the end of the working day. If the 
extract is used in entirety, this shall be documented on the Sample Control 
Record. 

7. 8 Trac,ability of Standanb 

All standards used for analysis of samples will be made up from neat standards or 
solutions provided by an outside source traceable to the NIST. 

All neat standards shall be kept in a refrigerator specifically assigned to the storage of 
such standards. Only pesticide grade or equivalent solvents will be used to prepare working 
standards. 

All standards will be stored in designated refrigeraton assigned exclusively to the storage 
of such standards. If indicated, analytical standards shall be prepared within the laboratory 
hood. 

. The preparation of all standards shall be documented in a laboratory notebook. 

All standards labels must contain as a minimum the following information: 

1. Standard identification information (i.e., components, concentration, etc) 
2. Date prepared 
3. Expiration date 
4. Initials of person preparing standard 
5. Solvent(s) used in preparation 

If standards will be stored in noncalibrated glassware, volumes shall be marked and 
monitored. 

7.9 Mainlainin1 Instnun,nt R,conb and Logboola 

Each instrument is assigned a specific log book in which the information shall be 
recorded as shown in section 6.4. 

Major maintenance for all instruments is recorded in a separate logbook. 

All documentation in logbooks and other documents shall be as shown in Section 6.4. 
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An analysis work order form (Figure 7.4) will be provided to each analyst which 
indicates the type of analysis and the specific parameters to be sought. The sample identifier 
is placed on the form to minimu.e the risk of the analyst assigning an analytical ~ult to the 
wrong sample. Other items noted on the work order form will be the date of receipt, collection 
end date, holding time requirements, deliverables requirements, and the QC required for the 
project. 

7.10.1 Data Reporting Forms 

Analytical results shall be reported by the analyst who is assigned responsibility 
for these specific parameter(s). Included on the data will be sample identification, analytical 
results for blanks and samples, quality control results including matrix spikes, matrix spike 
duplicates, date of analysis, and signature of analyst. All supporting material for the analytical 
results such as strip charts, computer printouts, and copies of laboratory notebooks will be 
submitted with data for archive requirements. 

The analytical coordinator or his/her designee reviews the data reporting form for 
the quality of the data. The data package then is submitted to the QA/QC officer for required 
QA/QC validation, narrative construction identifying the problems incurred and construction of 
the data package. The data is then submitted to the analytical coordinator for final review. 
After this review, any remaining deficiencies shall be corrected, the project manager is notified 
for a review of the data to be submitted, and the data is made a part of the permanent project 
file. 

7.10.2 Mai111enance of Records 

All records will be kept on file for the duration of the project in the central files 
at the San Antonio laboratory. Upon completion of the project, the files shall be transferred to 
inactive status and maintained for a minimum of two years. 

7.10.3 Data Evaluation 

All data generated by this laboratory will undergo a thorough review and 
validation prior to their release to the sponsor. The review process will be specified in the work 
plan and will follow the guidelines delineated in Section 8 of this document. 
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The standard procedures listed in this document and any procedures supplied by the 
sponsor will be incorporated into the work plan quality assurance program by reference. 
Additional standard operating procedures shall be prepared by the analytical coordinator to 
describe routine tasks which shall be delegated and/or performed frequently. 

7.12 Stud1 Plannin1 and 'D,,ip 

If the data are to be useful to the client, then the studies must be designed in a manner 
that will provide valid defensible results. Considerations in this regard include: 

0 

0 

0 

0 

0 

0 

selection of numbers of samples, locations of samples and 
acceptable conditions for sample collection, 

sampling methodology and analytical methodology used, 

. sdcction of parameters for study and of data to be measured 
concurrently, 

inclusion of quality control samples, including field blanks and 
spikes, samples for analysis by an alternative laboratory, and 
others as appropriate, . 

frequency and depth of performance and systems audits, 

statistical soundness in terms of the ability of the plan to address 
the questions under study. 

All of these facton should be considered in developing the work plan in order to allow 
the underlying questions to be answered in a timely and efficient manner. 
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Each work plan will describe procedures to collect, validate, store, transfer, and reduce 
all data generated. General procedures are given below. 

8.1 Colkction 

The Analytical Supervisor will prepare the data for the recording of data generated on 
each program. Each analyst will provide the analytical data pertinent to the analysis being 
performed and will execute these upon completion of the analysis. The analyst will be 
responsible for reviewing the data as it is generated to ensure that the results shall be reasonable 
and interpretable and that all information required for recalculation of the results is available. 
The analytical data sheets, chromatograms, absorbancc traces, or spectra, and supporting 

· information will be supplied to the analytical coordinator for review. 

8.2 Validation 

The Analytical Supervisor for each analytical task will perform a review of all data. This 
review will consist of the following elements: review of analytical program, examination of 
results, verification of results to insure the QC requested by the client. The data is then 
validated by the QC validator who is independent of the actual production of the analytical 
results. · 

8. 2.1 Review of Analytical Program 

The Analytical Supervisor will review each set of results to ensure that the required 
program elements, including method blanks, surrogate spikes, and QC samples, have been 
accomplished according to the project workplan. The supporting data will be reviewed to ensure 
that analyses were performed under the correct conditions and that all required procedural steps 
were performed. 

8. 2.2 Examination of ResuJu 

The Analytical Supervisor will examine the results obtained along with the pertinent 
chromatograms, spectra, or absorption traces to ensure that the results shall be reasonable and 
that the analyst has interpreted the results correctly. Any unusual or unexpected results will be 
reviewed and a resolution will be made as to whether the analysis should be repeated or the 
result recalculated. 

8.2.3 Recalculation of Results 

The Analytical Supervisor will selectively recalculate results to ensure that the calculation 
was performed properly. Emphasis will be placed on those results showing a significant con­
centration of one or more of the analytes of interest. As a minimum, one set of calculations will 
be checked for each batch of samples analyzed. 
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The QA/QC officer will have the responsibility for the control and protection of archived 
data. Where the project deals with material of a sensitive ·or confidential nature, measures will 
be included in the work plan to ensure that access is limited to those individuals who have 
agreed to be bound by terms of the confidentiality agreement and who have a need for the 
information. 

8.4 Data Transfer 

Following the analyst review, the verified data will be transferred from the analytical data 
sheets to reporting fonns. The analyst will be responsible for ensuring that all required 
information is provided for validation purposes. All data will be verified against the analytical 
data sheets, and the completed fonns will be reviewed by the Project Manager or his designee 
prior to submission of the results to the sponsor. 

8.5 1Jata Reduction 

Data reduction will be carried out using prescribed documented techniques. Any 
statistical summaries of the data will be presented in such a manner that the reviewer can easily 
judge the validity of the procedure and of any conclusions drawn. Assumptions made in 
performing any statistical analyses· will be clearly stated, as will confidence/ significance levels 
used for any tests of hypotheses. Data summaries will be checked against the raw data for 
consistency and summary statistics recalculated . in the event of doubt. 
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The data report sball include the accuracy and precision data designed during the project. 
Upon request, accuracy and precision will be performed from analysis of spiked samples, 
replicate samples, or other ~gnated QC requests. If the samples will be collected by SwRI, 
a statement will be included assessing the degree to which the samples represent the entity being 
sampl:ecf. (e.g. 10~ of sampling). 
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10. CORRECTIVE ACTION 

The ultimate responsibility for maintaining quality of the analyses and sampling lies with 
the management of the department and division. The routine operation of the quality 
assurance/quality control program, however, falls upon the analysts, Laboratory Supervisors, 
Analytical, and Sampling Coordinators, QA Auditor, Project Managers, and the QA/QC Officer. 
Major responsibilities are discussed in Section 4.2 Evaluation of the QA/QC Program is 

discussed in Section 4.5. QA/QC reporting is also discussed in Section 4. 

It is the responsibility of the project personnel to identify perceived problems which may 
affect data quality and to report these problems both to their project supervisor and to their 
quality team contact. If the supervisor regards the problem as serious enough to potentially 
· impact data quality, he/ she will initiate appropriate corrective action. Corrective action relates 
~ the overall QA management scheme: who is responsible for taking corrective actions; when 
are corrective actions to be taken; and who follows-up to see that corrective actions have been 
taken and that they have produced the desired results. Results from the following QA activities 
may indicate a need for corrective action: 

1. 
2. 
3. 
4. 

Performance audits 
Systems audits 
Inter-laboratory comparison studies 
Failure to adhere to a QA Program or· Project Plan or to a Standard Operating · 
Procedure 

Non-compliances will be minimi7.ed through specification (in the work plan or operating 
protocols) and implementation of internal controls prior to an adverse project impact. Each 
measurement system shall have limits to establish when corrective action must be taken. A 
procedure shall be established for each measurement system to show what corrective action will - . 
be followed when established limits for this procedures have been exceeded. The level within 
the organization that is responsible for taking corrective action shall also be specified. 

The process involves corrective actions to the areas involved and management. 
Responses to corrective actions indicating the cause of the problem and corrective actions to 
prevent recurrence shall be submitted for inclusion in the final report. A copy of the corrective 
action form is presented in Figure 10.1 
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lai&ialadby: _________________ Dal:. _____ _ 

Ana s.m-a • .,_,.: ____________________ _ 

ReapowDue Dw: -----------------------

C-tive Actioo Teba: 

c... rm Complelioa of Cornctiw Actioo: 

Supemeor: Dita: 

QAU Verified: _____________ _ Date: 
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LICENSEE 

1. N... Southwest Research Institute 
Aan: Frmk A. Iddin1s 

2. Addr•H P. 0. Drawer 28510 
San Antonio, 1eus 78284 

Thi• lic•n- i• i••uea purauanc ta and 
in accord&Ac:• with a lecter 

Dated• Pebruary 4, 1993 
Si;necl DYi Frank A. Idding• 

L0O775 1----------------- ~ -·~ 
PREVIOUS AMENDMENTS ARE VOlD 

______________________ ___, 4. Expiration Date 

RADIOACTIVE MATERIAL AUTHORIZED 

s. lwiioiaocope 6. Form of Mac.mal 

A. Any A. Any. 
radioactive 
material 
with Atomic 
number less 
than 84. 

B. H-3 B. Any. 

c. cr-51 c. Any. 

D. Mn-54 o. Any. 

E. Fe-55/ E. Any. 
Fe-59 

, F • co-sa F. Any. 

G. co-60 G. Any. 
. 

H. Ni-63 H. Any. 

I. Po-210 I. Sealed 
sources. 

J. Ra-226 J. Sealed 
sources. 

: K. Am-241 K. Any. 
I 

;L. U-238 L. Any. 
\and its 
:activation 
·products • 

! •~ .C..M• ~-

7. Maxunum Acuvuy• 

A. 500 mCi 
ot any single 
radioisotope. 
Total: 25 Ci 

B. 5 Ci 

c. 500 Ci · 

D. 200 Ci 

E. 20 Ci total. 

F. 600 Ci 

G. 100 Ci 

H. l Ci 

I. 500 Ci 

3. 100 ~Ci 

K. l Ci 

L. 50 mgms 

December 31, 1993 

! . Auuionzed 1JM 

A. Research and Development. 

B. Research and Development . 

c. Research and Development. 

o. Research and Development. 

E. Research and Development. 

F. Research and Development. 

G. Research and Development . 

H. Research and Development . 

-I. Research and Development. 

3. Research and Development. 

K. Research and Development. 

L. Research and Development. 
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1,. I I' . f 

\ M. Np-237 

. IN. U-238 

I 

1 

o. cs-137 

' P . co-60 

Q. Alll-241 
I 

\ 
jR. co-60 

S. Ir-192 

• T. Ir-192 

I 

iu. cs-137 

i 
I 

i 

\v. co-60 
I 

~

" 
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RADIOACTIVE MATERIAL LICENSE 

6.,-.-;;, ,..__ 7.Mestnm ~UWJ 

M. Any. M. 50 mg,u 

N. Any. N. 100 kgms 

O. Sealed O. l Ci 
source (NC 
Model 85023 3) • 

P. Sealed 
sources. 

P. 100 , 000 Ci 

Q. Sealed Q. l source 
source (GI of 25 mCi 
Model VD(HPJ). 

R. Sealed R. 2 sources 
source (GI of 100 Ci 
Modal R-6-A) . 

s. Sealed 
source (GI 
Model R-6-A) • 

T. Sealed 
source (GI 
Model A-2-A) . 

u. Sealed 
source (TN 
Model 57l57C). 

v. Sealed 
sources. 

s. 3 sources 
of 50 Ci 
each. 

T. 2 sources 
of 100 Ci 
each. 

U. 2 sources 
ot 500 mCi 
each. 

V. 75,000 Ci 

L00775 45 

a ,r w,u. 

M. Rea .. rch and Developaento 

N. Reaearch and Oevelopment o 

o. Survey instrument 
calibration. 

P. Irradiation of materi a ls 
and lower animals !or research 
and development. For receipt 
and storage in the license• •• 
Radiation Effects Facility an~ 
tor transfer to authorized 
recipients. 

Q. Research and development ot 
wall logging inatrumentati on o 

R. Industrial radiography uaifig 
Radionics Model P-60-100-2 
exposure device and source 
exchange using Gamma Industries 
Model c-a source changer. 

s. Industrial radiography using 
Radionics Model P-60-100-2 
exposure device and source 
exchange using Gam:na Indu~tries 
Model c-10 source changer . 

T. Industrial radiography using 
Gamma Industries Model Gamma 
Century SA exposure device and 
source exchange using Gamma 
Industries Model c-10 source 
changer. 

u. Density measurement us ing 
Texas Nuclear Model 5202 
source holder. 

v. Storage in DOT approved 
shipping containers. 
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RADIOACTIVE MATERIAL LICENSE 

5. I 1· . •--=---..... 
W. PU-238 W. Sealed 

source (A/S 
Model PPC2, 
PPC4, PPCS, 
or PPC-X). 

x. ct-252 x. Sealed 
source (IPL 
toil) 

Y. Any Y. Any. 
radioactive 
material. 

i Z. cs-137 z. Sealed 
sourcea. 

· AA. Any AA. Any. 
radioactive 
material. 

AB. Any AB. Any. 
radioactive 
material. 

AC. Ir-192 AC. Any . 

7 Me• MIWII'/ 

w. l source 
of 30 mci 

x. l source of 
100 J.'Ci 

Y. l J.'Ci/gm ot 
total activity 
per sample. 

z. 60,000 Ci 

AA. l J.'Ci/gm ot 
total activity 
per sample. 

L00775 45 

I . ,t ct =-U.. 

w. X-ray fluorescence analysis 
in ColWlbia Scientific Model 
700 Minilab analyzer. 

x. Research and development o! 
a time-of-flight mas• 
spectrometer ~ 

Y. Possession as a consequence 
of laboratory analysis of 
hazardous material samples. 

z. For receipt and atorage in 
storage in the licensee's 
Radiation Effects Facility &nd 
tor transfer to authorized 
recipients. 

AA. Alpha and gamma ray 
spectroscopy of soils. 

AB. As acquired AB. Poaaeaaion incident to 
incident to decontamination of sealed 
decontamination. sources. 

AC. 50 Ci total. AC. Pcsaeaaion incident to 
f3ilure and matallurgical 
analysis of sealed sources. 

9. Radioactive material shall be stored and used only at: 

site Number 
000 

Location 
San Antonio - 6220 Culebra Road 

10 . Radioactive material authorized in Parts Q, R, S, T and Y of conditions 
5, 6, 7 and a shall also be used at temporary site• throughout Texas . 

· 11. The licensee shall comply with the provisions ot Parts ll , 12 , 13, 21 , 
22, Jl and 41 ot the Texas Regulations tor control ot Radiation CTRCR) , 

\ 12. Radioactive material shall only be used by, or under the supervision ef , 
individuals designated by the Radiological Health and Safety Comlllittae, 
Oavid H. Wood, Ph.O . , Chairman. 

-------------·· -·--·--- - -· · 
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! 13. 
I 

Th• license• ia hereby exempted fro• TRCR Part 36, provided th.at all 
downhole operations authorized by thia license are accomplished in caaed 
wells and at depths of 200 feet or l•••• Notvithatanding th• above 
exemption, the licensee •hall comply with the provisions of TRCR 36.4 
and 36.501. i 

I 
I 14 • 
I 

The individual designated to perform the function• of Radiation Safet y 
Officer (RSO) tor activities covered by this lic•n•• i• Frank A. 
Iddings. 

I 

15. Radioactive material used for industrial radiography shall only be used 
by David G. Cadena, Jr. (#1054), Edward H. Ruescher (#0680), Jalle• J. 
McArdle III (#1064), Simons. Marin (#1065) and/or Frank A. Iddings 
(#1263) or by radiographer trainee(&) under the direct supervision and 
in the physical presence ot the radiographer trainer(s) designated i n 
Condition 16 below. 

1 16. on the job training tor industrial radiographer train••• shall be under 
the direct personal supervision ot David G. Cadena, Jr., Edward H. 

1 Ruescher, Simons. Marin and/or Frank A. Iddings. 

\ 11. Sealed sources containing radioactive material shall not be opened. 
\ 
1 18. Sealed sources of radioactive material, nickel-63 toil, and/or plated 

alpha emitting sources shall be tested tor leakage and/or contamination 
in accordance with the provisions o! TRCR 11.7. 

19. Notwithstanding TRCR ll.7(c), the interval ot testing tor leakage of the 
sources described in Part U of Conditions 5, 6, 7 and a shall not exceed 
three years. 

20. Radiation survey instruments shall be calibrated at intervals not to 
exceed three months by persona licensed by th• Agency, another Agreement 
State, or by th• United States Nuclear Regulatory Commission (NRC) . 

2l. The licensee is authorized to perform survey instrument calibration in 
accordance with procedures dated November l, 1982. 

. 22. The licensee is authorized to perform tests tor leakage and/or 
contamination on teletherapy sources tor customers and on their own 
sealed sources. such tests shall be capable ot detecting 0.005 ~Ci of 
contamination on the test sample and the results of such tests shall be 
provided to the customer in terms ot µCi. 

I 

I 
I 

I 
; 23 . In lieu ot using the conventional radiation caution colors (magenta or 

purple on yellow background) as provided in the TRCR 2l.203(a), the 
licensee is hereby authorized to label detector cells and cell baths, 
containing radioactive material and used in gas chromatography devices, 
with conspicuously etched or stamped radiation caution symbols without a 
color requirement. 
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• 
The licensee is authorized 
iridium-192 (Ir-192) or 
exceeds the maximwa a.ount 
this license provided: 

UCl!HSII HUWUa 

L00775 

to receive, posses• and use sealed sourcea ot 
cobalt-60 (Co-60) where the radioactivity 
of radioactivity specified in Condition 7 of 

A. such po•••••ion do•• not exceed the quantity per source specified i n 
condition 7 by more than 201 for Ir-192 or 10, for co-60. 

B. record• ot the licensee show that no more than the maximum uaount o f 
radioactivity per source specified in Condition 7 ot the license was 
ordered from the supplier or transteror ot the radioactive material . 

c. the levels ot radiation from radiographic exposure devices and 
storage containers do not exceed those specified in the TRCR Jl. ll. 

25. Individuals involved in operations w~ich use, during any 24 hour period, 
more . than 50 mCi of iodine-125 (I-125) and/or iodine-lJl (I -131 ) or 
unventad laboratory operations involving 10 mCi of I-125 and/or I-131 
i n a noncontained form shall have bioassays performed within one week or 
if the use of I-125 and/or I-131 is on a continual basis, bioaasays 
shall be performed once every two weeks. Records of the bioaaa&ys 
shall be maintained for inspection by the Agency and the action points 
listed below shall be observed. 

A. Whenever the thyroid burden at. the time of measurement exceeds ~ 
.uac.i_ao.t_.I_-.1.2-s or 9,94 4Ci ot I-131. the following actions shal l be 
taken: 

a. 

(1) An investigation of the operations involved, including 
ventilation surveys shall be carried out to determine the causes 
of exposure and to evaluate the potential for further exposures. 

(2) If the investigation indicates that further work in the area 
might result in the exposure of a worker to concentrations that 
are excessive, the licensee shall restrict the worker from fur­
ther exposure until t~e source ot exposure is discovered and 
corrected. 

(3) corrective actions that will eliminate or lower the potential f ~£ 
further exposures shall be implemented. 

(4) A repeat bioasaay shall be taken within one week of the previous 
measurement in order to confirm the effectiveness of the 
corrective action taken or to verify internal radioiodings 

( 5) 

It 
uci 
(l) 

(2) 
( 3) 

( 4) 

present. 
Reports or notification shall be provided as required by TRCR 
21.405 and 21.408. 

the thyroid burden at any . time exceeds o.s µCi of r-12s or Q.&.1.4. 
of I-131. the following actions shall be taken: 
Prevent the individual from any further handling of I-l25 or 
I-131 until the thyroid burden is below the above limits. 
carry out all steps described above. 
As soon as possible, refer the case to appropriate medical 
consultation for recommendations regarding therapeutic procedures 
that may be carried out to accelerate removal of radioactive 
iodine from the body. This should be done within two to three 
hours after exposure when the time of exposure is known so that 
any prescribed thyroid blocking agent would be effective. 
carry out repeated measurements at approximately one-week 
intervals at least until the thyroid burden is less than 0. 12 ~Ci 
of I-125 or 0.04 µCi of I-lJl. 

~-- .. --- -----
- --------- -
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26. Individuals involved in operation• which utilize, at any one time, aor• 
than 100 mci ot hydrogen-3 (tritiWD) in a noncontained form, other than 
metallic toil~ shall have bioaaaaya performed within one week following 
a single operation and at weekly intervals tor continuing operationae 

1
27. Th• license• shall not use radioactive material in or on hWll&n being• ~r 

in any field application where such activity is released except ~• 
provided otherwise by specific condition ot this license. 

28. Each person using radioactive material shall be provided with a copy of 
the licensee's Radiological Health and Safety Manual. Proposed changes 
in or additions to the licensee's manual shall be submitted to the 
Agency for approval before being incorporated into this docWDent. 

' 29. The licensee is authorized to receive and load teletherapy sources into 
customer's teletherapy source holders. 

30. A. TritiWD shall not be used in such a manner as to cause any individu6l 
to receive a radiation exposure such that urinary excretion rates 
exceed 28 ~Ci ot tritium per liter when averaged over a calendar 
quarter. 

B. Urinalysis shall be performed at weekly intervals on all individual ~ 
who work in th• restricted areas ot facilities in which tritiwa is 
used. If the average concentration of tritium in urine tor any 
single individual during a calendar quarter is less than 10 ~Ci per 
liter, urinalysis may be performed on that individual at monthly 
intervals for the following calendar quarter and may continue at 
monthly intervals so long as the average concentration in the 
calendar quarter remains below 10 µCi per liter. The urine specimen 
shall be collected on the same day of the week it possible. 

c. A report of an average concentration in excesa ot the limit specified 
in (A) above for any individual shall be filed, in writing, within 30 
days of the end of the calendar quarter with the Agency. The r eport 
shall contain the results ot all urinalyses for the individual during 
the calendar quarter, the cause of the excessive concentrations, and 
the corrective steps taken or planned to assure against a recurrence. 

o. Any single urinalysis which discloses a concentration of greater than 
50 ~Ci per liter shall be reported, in writing, within seven days ot 
the licensee's receipt of the results. 

31. Notwithstanding TRCR 31.JO(a), the licensee is hereby exempted from 
conducting a quarterly audit ot each radiographer listed in condition 15 
provided that an annual review of the conditions of this license, the 
licensee's operating and emergency procedures and the TRCR is conducted 
with each radiographer. Records documenting this review shall be 
maintained for inspection by the Agency. 
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32. Notwithstanding TRCR 31.18(b), th• licensee is hereby ex-pted tro• a 
quarterly inspection and maintenance progrua provided tha inspection• 
required under TRCR 31.18(&) are conducted prior to each use of 
radiographic equipment. Records doCUJ1enting auch inspections • hall ~ 
maintained tor inspection by th• Agency. 

33. 'rll• lic•n••• i• authorised to diaa• aaabla &Del claaa th• 
nickal-,3 electron capture detector call• in accord&Dae with 
subaitted 1ebruary 1, 1993. 

lic-••e• 
procedur•• 

34. Except as specifically provided otherwise by this license, the l icensee 
shall _posses• and use the radioactive material authorized by this 
license in accordance with statements, representations , and procedures 
contained in th• following: 

application dated Novem.ber 16, 1983, 
Radiological Health and Safety Manual a• reviaed November 1 , 1982, 
letters dated February 8, 1984, June 21, 1985, July 19, 1985 , 

April 8, 1986, December 1, 1988, December 22, 1988., . 
February 27, 1989, january 12, 1990, May 8, 1990, 
October 30, 1990, June 18, 1991, August 21, 1991, 
February 14, 1992, April 22, 1992, December 7, 1992, 
Cecem.ber 17, 1992, January 13, 1993, January 14, 199 3, 
January 28, 1993 and Pebruary 4, 1993, and 

information received Pebruary 1, 1993. 

The TRCR shall prevail over statements contained in th• above documents 
unlesa such statements are more restrictive than the regulation• • 

. FRK:mr FOR THE TEXAS DEPARTMENT OF HEALTH 

Cata fepruary a, 1993 




