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The purpose or this Oualit\' A.~~ur:incc I OA) Program is to provide a disciplined and s~·stematic 
plan ror the control of the won: :11.:11\·11v w11hin the Low Level Radiochemical Analysis Group. 

Applicabilitv 

This program. when implemented. will become an integral part of the QA Program for the 
Radioactive Materials Analysis Section which in turn will become a part or the overall QA 
Program for the Analytical Chemistrv Division (ACD). The program. as outlined in this 
document. is tiased on the basic requirements of ANSI/ASME quality assurance program 
requirements for nuclear facilities I NOA- I ). When implemented. the program should provide 
for QA within the whoratory that is in compliance with NQA-1. 

··!; ·· 

BEST AVAILABLE 
Copy 

r, 

QA Concurrence : Approved By : l...~ .0 .. ~..,-~..........£...-h 

O.a.k Ridge Na,:iona l Laboratory 
uoerated by 

~ar,:1n Marietta in•r~y Systems . : ~c . QA Concurrence : / ;i"J -.0 --,~ ,J. -~ . ~: 
·J A Spec ;.. • .1.1..s c 



I 
f I 

! 
q 

; 

J 

~. I 

J ak Rid9e Nati-l L1boratorv 
.~n11yti_Cll Cht111iltrv Division 

· 1 "'fl\~;• ;r f'. 
i>r~ceo~re Mo . QA-AC- 101-020 l 

! 

Rav . i) 

,.: UALITY ASSURANCE PROGRAM 2 of 18 

}.O 

.L.O 

Group Activitv nnd Rcsponsihilitv 

The Low Level Radiochemical Analysis Group (LLRAG) is a group within the Radioactive 
Materials Analysis Section < RMAS) in the Analytical Chemistry Division. It is normally staffed 
by 10 analytical chemistry personnel consisting of the group leader. chemists, and laboratory 
technicians. The group leader and chemists arc exempt salary status personnel while the 
laboratory technicians arc nonexempt. Key as.,;ignments within rhe group include the Group 
Leader's alternate. the sample custodian. and the counting room coordinator. 

The group's primary function is to provide analytical support and services and research and 
development for vnrious environmental monitoring programs at ORNL Samples arc analyzed 
for gamma. alpha. and hcta emitting miionuclides by direct counting or by chemical isolation 
followed by counting. Radiunucliucs frequently measured by the group include but are not 
limited to Sr-90. isotopic plut\°>nium. 1sntop1c uranium. isotopic thorium. Am-2-H . Cm- 2-U. Tc-
1.l9. C-14. tritium. anu isotor,1c radium. 

Other Applicable Documents 

A list of all procedures used by LLRAG is included in Appendix S. 

Basic Requirements 

1.0 

,v..-dXPCE Rav . 

OROANTZAUON 

1.1. This section lists the functional responsibilities, authorities and qualifications of each 
member or the group. 

ii}di}il 

1.1.1 The Group Leader h:is overall responsibility for all LLRAG operations and 
activities including the following: 

1.1.1.1 Implementation of and training to analytical procedures used in 
laboratory. 
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1.1.2 

I. l. 1..: Determination or applicibility or procedures and methods for parucular 
~ample type. 

1.1.1..3 Review or data generated within the LLRAG. 

I. l.lA Final approval of all analyticil d::ita hefore leaving the LLRAG. 

1 . I. I. : Ci.:rtilicatmn 01 LLRAG personnel who perform the work wirhin the 
C-,roup. 

I. I. l.o lnvesti~auon or any quality failure.,; which occur during routine s::imple 
.,nalysis. 

l.1. 1.7 Approves anv procedural modificittons that may he required. :\ takes 
, ure thcst: mouifications are properly documented. 

I. I. l.S General supervision 01 the LLRAG. 

The stat'f member who a1.:ts as the Group's Sample Custodian has the following 
rcspons1bilities: 

1.1.Z. l Establishes a ·chain-of-custody" on all samples that come into the 
Group as chain-or-custody. or that are transierred to other laboratories 
\\ithln the division. 

1. 1.:?.Z Coordinates with the Group Leader the distribution oi routine samples 
into the appropriate laboratory. 

1. 1..:.J Interfaces with customers to ensure that peninent information .about 
1hcir needs and samples is recorded on the Request for Analytical 
Services form. 

1.1.2.~ Alerts the Group Leader when emergency or other unusual samples 
,ue submitted. 

1.1.3 Sl!nior laboratory personnel in the group have the following responsibilities: 

I. 1.3.1 Coordinate the method and instrumentation troubleshooting and the 
R&D for the lab. 

l.1.3.2 Develop new methods and revise and/or upgrade existing methods 
Jnd instrumentation. 

1. 1.3.3 Develop computer programs to enhance the labs data processing. 
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1.2. 

I. l.3.-+ Assumes group leader responsibilities in his absence if designated by 
the group leader or section head. 

l. 1.3.S Perform routine laboratory procedures in suppon of ongoing ORNL 
environmental monitoring programs. 

1. 1...i The counting room coordinator has the following responsibilities: 

1.1.• .1 Verify the proper operation and calibration of counting equipment 
tiy proccssin~ NBS traceable standards. This activity will take place 
;i t the tic1?inning of e.'.lch working day. 

i. 1.4.Z Document any problems such as out of control conditions. instrument 
malfunctions. etc .• in the counting room logbook. 

1.1.4 . .3 Fi ll the appropriate liquid nitrogen dewars once each week. 

i.l .4.4 Generate a listing of control charts for each counting system and allow 
the Group Leader to review and approve the data. This activity will 
he pert'ormed once each month. 

l. lA.5 Interface with members of the LLRAG ta ensure that samples now 
~moothly through the counting room. 

1. 1.4.6 Alerts the Group Leader or a designated chemist in the group when 
any unusual occurrence is noted. 

1.1.S Other laboratory suppon personnel within the group arc responsible far the 
following: 

1. 1.5. 1 Responsible for analysis of ORNL environmental monitoring samples 
and laboratory emergency samples. using correct and approved methods. 

1. 1.S.Z Record laboratory activities on the proper form when written 
procedures do not exist or when an unusual event occurs which affecu 
the sample data. 

1. 1..5.3- Enters all peninent data into the Division's data management system 
(AnaLIS). This can also include the automatic transfer of data into 
AnaLIS when applicable. 

Required Qualifications 

Each individual who works in the LLRAG must meet the minimum criteria for each 
job or task assigned to him/her. 
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1.:.1 Group Leader - Must have a B.S. degree or equivalent in chemistry from an 
accredited college or universny. ~1ust possess a thorough knowledge of 
analytical chemistry and have demonstrated this knowledge and h.:adership 
;;:ipability through on the job e,q,erience. The group leader will have a working 
knowled~e of radiochemistry. must understand the potential for environmental 
rrohlems at ORNL and know the appropriate personnel to contact in the QSe 
of an emergen<.-y ~ituation. 

1.:.: 1-:'hcm,~,~ in 1 he LLRAG . Qualifications same :is group leader. 

1..: . .3 '<nncxcmpt Staff • \lust have a degree from an accredited technical school or 
..:oih.:ce or cqul\'ail!nt cxncnencc. :--.1ust have demonstrated the ability to 
rerrorm laboratory. procedures and possess the ability to make rational 
decisions under stressful conditions. 

:.o OA PROGRAM 

::.1 This LLRAG QA Program document will supplement the Analyticai Chemistry D_ivision 
QA Program for routine laboratory operations. Additional QA plans may he developed 
on a project-specific basis if required. 

::.2 

::.3 

The quality of analytical data reported by the LLRAG will be monitored through the 
ACD Quality Control (QC) program and the LLRAG internal QC program. In 
addition. intracomparisons trom EPA-Las Vegas and the DOE E:-.1L wboratory will 
be analyzed as they are received. 

This section describes the training system used by LLRAG to assure that all personnel 
are adequately trained and that they remain trained as operauonal and work 
requirements change. 

2.3. l Generic Tr:1ining. All personnel will be trained and required to pass written 
examinations on bas«: safety related subjects such as the following: 

• B~i~ radiation safety and control practices. 

• Emergency preparedness. 

- Industrial safety and industrial hygiene. 

· Environmental protection and health risk awareness. 

These training courses are either in place or are being developed by Industrial 
Hygiene. Health and Environmental Safety or Analytical Chemistry personnel. 
Documentation or satisfactory training will he kept in the division office. 
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:.3.2 Occupational on the Joh Training. All personnel working in the LLRAG 
are required to receive initial and abnormal operation training. 

:..3.3.1 Initial training will include the following: 

Demonstration of techniques used in the laboratory such as 
pipetting. basic use of laboratory equipment and safety 
practices. 

Discussion with the Group Leader or a senior laboratory 
technician of written procedures. standard operating proc.cdures. 
and standard analytical methods. 

Performance by trainee using standard operating procedures 
Jnd s1an<1ard analytical methods. 

Documentation and qualification of the trainee proficiency, 
throu·gh the ACD QC Program. and the LLRAG internal 
QC program. 

1.3.3.2 Abnormal .Jpcration training - Trainee is taught proper procedures and 
techniques to use when the written procedures need 10 he modified 
hecause of sample matrix. time constraints. or any other abnormality. 
Practices for procedural deviation is described in Section 5.0 and 6.3.1 
of this plan. 

2.3.3.3 Scheduled group meetings are held to discuss safety, operations, 
personnel. quality assurance/controls. and other problems or subjects. 
Content of discussions and attendance of these meetings are 
documented by the group leader. 

Z.3.3.4 Formal courses completed by laboratory personnel at a school or 
institution are documented by a reference to school records. 

2.3.3.5 Retraining and Certification. All personnel in the LLRAG are 
required to be proficient in the analytical methodology used within 
the Group. Ongoing proficiency is monitored through· the ACD 

- - Quality Control Program. by analyzing National Institute of Standards 
and Technology (NIST) traceable · material. hy analyzing 
intracomparison samples from the Environmental Protection Agency's 
Environmental Monitoring Services Laboratory in Las Vegas (EPA­
EMSL V), and by analyzing intracomparison samples from the 
Depanment of Energy's Environmental Measurements Laboratory 
(DOE EML). The group leader reviews recenification information at 
least once each year. The documentation for certification is kept in 
the Group Leader's office. 
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DESIGN CONTROL 

.\ 1 ~cw procedures. instrumentation and sottware programs developed by the LLRAG \\-ill 
be defined. controlled. and verified. 

3.1. l \1ethod and instrumentation adequacy will be verified by cross-checking against 
Jn equivalent method or instrument when possible. 

3.1.~ Snftwnrc ~riven ~lculations will be manually checked and veriiicd for accuracy. 

.t:? The documentauon conlirmtnl! vcnli~tion will be signed and filed 
by the Group i....::iuer in his <llticc. 

PROCCREMENT DOCllMENT CONTROL Addressed in the ACD QA Program. 

~'lSTRt:CTTO'-'S. PROCEDURES, .-\ND DRAWINGS 

To provide direction for personnel doing the work in a systematic. safe. and controlled manner. 
1he standard analytical methods and standard operating procedures to oe used hy the LLRAG 
:ire listed in Appendix I. A formal process was used in writing these procedures 10 assure they 
are correct and complete. including appropriate quantitative acceptance criteria. If deviations 
occur. they will t,e documented on the "Record of Sample Analysis" form. (E.'(ample in 
.Appendix I). and placed in the sample folder. Modifications 10 these procedures arc reviewed 
!'or adequacy when they occur by the group leader or his alternate. 

DQGUMENT CONTROL 
·r., ·· 

Practices to control the documents used in the LLRAG are in place to assure that the 
rroccdurcs arc always adequate for their intended use. These practices meet requirements 
established and documented in the ACD QA Program. 

6.1 

ri.2 

6.3 

Distribution. A complete list of updated procedures is kept in each laboratory where 
they are available to all personnel in the Group. SOP's that detail the specifics of 
chain-of-custody and sample login are kept in the sample receiving area and in the 
Group Leader'.s . otfice. 

Application. The Group Leader is assigned the responsibility to assure that each 
procedure is used as intended. It is also the Group Leader's responsibility to make 
~ure the correct and updated procedure is available to the personnel as needed. 

Change Control. Adjustments to procedures are occasionally made to assure adequacy 
for a given analysis. These changes must be made in such a manner so that they do 
not introduce errors in the analysis. Changes will be recorded on the "Record of 
Sample Analysis" form. and included in the folder with the appropriate sample analysis 
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information. These changes may or may not result in a permanent revision to the 
proccduc. Permanent revisions must follow the procedure outlined in QA-AC-000-
0500 for Request for Procedure Revision. 

6.3.1 \.finor Changes. Minor changes arc those changes that can be made during 
the procedure that do not actually impact or affect the final outcome. An 
l!:camplc of a minor change is the decision to centrifuge a precipitate instead 
n1 lcuing it seule overnight because of time constraints. These changes arc 
made in the laboratory hy personnel as needed. They arc documented in a 
laboratory notehook and on the "Record of Sample Analysis" form if the 
samples heing analyzed are non-routine. Minor changes can be made at the 
Jiscretion of laboratory personnel and need not be discussed with the Group 
Leader beforehand. 

6.3.Z \ 1ajnr Changes. \ !aior changes could adversely affect the final analytical 
results. These changes are reviewed and approved by the Group Leader or his 
alternate. If these changes mandate a revision of the written procedure, the 
review and approval process will follow the same guidelines used in writing the 
original procedure to assure they are correct and complete. If the changes are 
made to accommodate a specific problem, then these changes are documented 
as described in section 6.3.1 of thi.s document. 

CONTROL OF PURCHASED ITEMS AND SERVTCES Addressed in ACD QA program. 

IQENTTFTCATION AND CONTROL OF TTEMS 

8.1 Samples. Sample integrity will be assured by the following practices: 

8. 1.1 Receipt and Inspection. All samples received will be inspected for physical 
damage, improper identification and unexpected conditions according to AC­
OP-101-0802. The requester will be notified immediately of these other than 
normal conditions before any work is done on the sample. Those other than 
normal conditions will be noted on the request for analysis. Requester 
notification is documented on the request for analysis with date and time. 

8.1.2 Handling. Samples will be handled and stored in the laboratory in a manner 
so as not to affect their composition. This involves preventing contamination 
and a -change in composition. If a sample is damaged in any way it will be 
disposed of and the requester notified. Any contact with the customer will be 
noted on the customers request for analytical services form. 

8.1.3 Disposition. Samples will be retained for at least 30 days after all work has 
been completed and the report has been mailed to the customer unless special 
retention instructions are given. All special or emergency type samples are 
retained for 60 days after the emergency is over or until disposal instructions 
are given by the requester. 
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12.0 

LOW LEVEL RADIOCHEMICAL A..'IALYSIS GROUP <LLRAG) QA PROGRAM 

~.1.4 Chain-01-Custodv Samples. Chain-of-Custody samples will be handled according to the 
followmg: 

AC-OP-101-0802 
. .\C-OP-101 -1301 
AC-OP- 101-0805 

CONTROL OF PROCESS ~ o spc1:1al processes have been identified in the LLRAG. 

NSPECT!ON .-l.ddrcssec1 in the ACD QA Program. 

TEST CONTROL 

\ieasurements must tre controlled so 1hat reported results will be within accepted or required 
tolerances. This control is assured as 1, Jllows: 

11.1 Anaivtical Methods and Procedures 

l l.2 . 

11.3 

The methods and procedures used in the laboratory, listed in Appendix I of this 
document. will he written to contain a calibration procedure for each method or 
procedure. These procedures w,11 specify the standards to he used. frequency ot' use. 
special instruction for obtaining rc.:liable data. and correct treatment nf the data 
obtained. acceptable deviation limits and corrective actions to he taken in the event 
uf a devfation. 

Instruction for the preparation of the standard will be included. When 
possible. standards will be traceable to NIST or other recognized standards. 
such as Amersham. When possible. quality controls. supplied by the ACD 

· QC program. will he used. 

Tolerances for all measurements made in the use of the methods will be stated along 
with limitS of error. 

CONTROL OF MEASURING AND TEST EQUIPMENT 

:---10 controlled environments have been identified in the LLRAG. 

A list of controlled equipment c.'.ln he found in appendix 2. 

l:?. l Equipment. The integrity of all equipment. or suitability for itS intended use. will be 
guaranteed by the following practices: 
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12.2 

12.1.1 Analytical Balances. All balances used in the laboratory are calibrated on a 
six month programmed basis by personnel from the ORNL Pt:int and 
Equipment Division. At least once each day when used. they arc checked, 
using Class S certified weights. 

12.1.2 Pipets. The dispensing pipets used in the laboratory are calibrated on a six 
month programmed l'la.stS by lab personnel. using water as the calibration 
standard. This calibration is verified on a daily basis through the use of 
known counting standards and controls. The pipets are not used if their 
reproducibility is greater than within l %. All pi pets are repaired. if possible, 
to bring them within the I% limit. otherwise they are discarded. All pi pet 
calibrations are documented in a pipet calibration notebook. listing date, 
weights of aliquots. <.levmion. temperature. the person doing the calibration, 
and act ions taken to repair or replace the pipette. 

12.1.3 Counting Equipment. The cal,ibration for each irtStrument used to count 
radioactive samples wiil be checked each morning before any samples are 
counted. The calibrauon checks are recorded in either individual logbooks 
or in QA files on the ND-9900 counting system by the counting room 
coordinator. 

Each instrument will have a written procedure that describes calibration 
checks. limits of deviation tram known standards, and what steps to take if an 
instrument is found to be out of calibration. 

calibration standards will be NIST traceable when available. A certificate of 
calibration of the radioactive source or solution. which includes its stated value 
and accuracy, that will be used to calibrate a panicular instrument will be kept 
in the Group Leader's office. When an instrument is recalibrated, that 
information if kept in a file with that instrumenL 

Quality of Chemicals. Unless otherwise stated in the method, all chemicals will be ACS 
.reagent grade. 

12.3 Labeling of Reagents and Standards. All reagents and standards will be labeled to 
include: name. concentration. solvent, if other than distilled water, date prepared or 
received. Improperly labeled materials will be discarded or properly labeled. The 
preparation of all standards is described in the appropriate Master Manual method to 
which they apply. ' 

HANDLING, STORAGE, AND SHTPPING 

In most cases the proper handling, storage and shipping of samples should be addressed by the 
requester of analysis. Raw milk should be kept refrigerated to prevent spoilage until sample 
analysis is complete. Other aqueous samples need not be refrigerated. Samples processed by 
the LLRAG may contain environmental levels of radioactivity, routine laboratory safety should 
be practiced when handling these samples. 
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1-W INSPECITON. TEST, .-\ND OPERA TTNG ST A TI.1S Addressed by ACD QA program and in 
Section 12.0. 

15.0 CONTROL OF !'JONCONFORMTNG TTE\fS 

16.0 

17.0 

One oi the pnmary functions of this QA program is to assure timely identtfic.ition ot and to 
outline the corrective action for any failure. defect. t!rror. deviations. and other conditions which 
would adversely affect the quality 01 results. Deficiency identification and correction is an 
integral part of all methods. procedures and equipment calibration used in the laboratory. Any 
deficiency or failed caiibration .,.,,II he re\1ewed by the Group Leader or his alternate and will 
lie corrected hefore anv sample anatvsis ts made which mi~ht he impacted hy the failure. 

CORRECTTVE . ..\CTTON . Addressed in 15.0 and other secuons as applicable. Corrective 
:ictions relating to daily work activities will he addressed and tracked by the group leader or his 
:ilternate. Corrective actions resulting Imm :iudilS and surve11lanccs will he tracked hy the ACD 
QA Specialist. Correcttve actions and appropriate responses will he documented and m:11n1ained 
:.is LLRAG records. 

QA AND LABORATORY RECORDS 

17. l Records are used in the laboratory 10 provide traceability of results. control of samples. 
ana data. and to indicate how the work was done. when and by whom. These records 
consist of the following: 

17.1.l Anal~is Regue.<\t. Samples coming into the laboratory will he accompanied hy 
a request for analytical services form. The requestor \\111 initiate the request 
rnntaining at least the following information: 
• Requester's name and address 
• . .\nalysis required and estimate of concentration 
• Date submitted/received 
• Requester's sample identification 
• Sample matrix 
• A valid charge number 

For m_o~e information see the SOP AC-OP-101-0802. 

17.l.3 Analvsis Re!iults. Sample analyses are assigned to personnel in the LLRAG by 
the Group Leader or his alternate. information about the samples is discussed 
:ilong with aliquot amounts and counting times that should be used in order to 
meet specific detection limits. The chemist or technician who performs the work 
"'ill record the results of analysis on the analysis results form. 
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19.0 

zo.o 

17.1.4 Analvtical Repon. When all work has been completed on a group of samples, 
the chemist or technician wtll enter the results into the Division's data 
management system < Ana LIS). The folder containing all sample analysis 
information is given to the Group Leader or his alternate for final approval. 
A preliminary repon will be generated by AnaLIS and the information on the 
report is checked against the information recorded on the results form by the 
Group Leader. The group leader then approves the report and deletes a 
"HOLD" analysis that will cause AnaLIS to generate two copies of the final 
report. Both copies of the report are signed and dated by the Group Leader 
or his alternate. One copy is retained in the folder and the other is mailed to 
the customer whose name appears on the request for analytical services form. 

17.2 Control of Records. Since records provide the evidence needed for any review of the 
data generated. record control is an integral pan of the activities of the laboratory. This 
-:antral is accomplished through the ACD data management system and record storage 
within the laboratory as outlined in QA-AC-100-1201. All computer programs used in 
record control are verified and validated. The data that is computer generated is stored 
on tapes within the laboratory. 

17.3 Retention Time and Storage of Records. The LLRAG's sample and QA records are 
stored in Room F--•~ Building 4500S for one year. then transferred to ORNL Lab 
Records Depanment storage area. At l..1b Records. the information is stored 
indefinitely. A complete listing of LLRAG QA records is included in Appendix 4. 

AUDITS • Addressed in ACD QA Program 

SOFTWARE 

'· 
19.1 :. · C.Omputer Programming. All computer codes used to generate analytical data in the 

~ faboratory will be verified using hand calculations. The codes along with the verification 
are signed hy the Group Leader and stored in his office. One person has been 
designated to do all computer programming, including verification, new programming and 
modification of old programs as needed. If changes need to be made by other personnel 

· in- the group. they may only do so after discussion with and approval of the Group 
Leader. The original program is retained for archival purposes in the file with 
subsequent revisions. 

19.2 Change C.Ontrol. Any changes in original design of instrumentation procedures or 
software will be documented and the changes approved by the group leader. 

OTHER OPERATIONS 

20.1 Housekeeping. An important part of the operation of the LLRAG is routine 
housekeeping. A clean safe work place is essential to the production of quality work. 
Once each week, the laboratories will be given a routine cleaning. Waste and glassware 
cans will be emptied when they are full. Hood floors and walls will be wiped and 
cleaned. The floors will be scrubbed and waxed by the janitorial service when they 
become soiled. 
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Housekeeping is also mon11orcd i'y the di..,ision Safety omccr throu~h quarterly safety 
and houseKecping inspccttons. 

0 
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.;.PPE~DIX l . ?.ECORD OF SAMPLE ,\.~ALYSIS 

:l.equeat number : 

:.r.r.. ____ _ 

i comaentai 

RZCOIU) or S)J(PLZ >.HALYIII 
LOW LEVEL UDIOCH?KICAL >.HALYIII 

OAK RI0GZ NATIONAL I.ABORATORY 

::! ev . 0 

, i l 8 

Sample nu!IU)era (!irat•laat) 

:. :nstru~•n~ cal i Cra~1on Cata and da1ly cnecks aeored in C49 4500S. 

" . Analysi.a ~?A Procedure no. 

J . Analy• u Benchmanual Procedure no. 

~-. Analy• i • Ma• ter Manual Procedure no. 

5. Deviation•: 

.,.,..,.1,JAz'(.; rtdV . .. ., • / 0 l. / tHl 
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SEE ATTACHME~T 
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Con1rolkd bp1ip111en1 Lis& 

Low I £vel Ra(liod1cmical Analyses 
J. W. Wade, Surervisor 
August 16. 989 

11cm lksnll!!~!! 

Analylil·al Bal;111l:c Meuler 
PEl(,m X s/n 4fll51' 

2 pl I t-.k1cr hshcr Model 8111 

J Anal}liwl Ualancc Meuler 
AE16.l FAO .185(1() 

4 Large l{drigera1or 
Fisher Gl.iss Door 

5 Small Rcfrigeralor -Whirlpnol 
6 Oven Blue M (large) 
7 O\'en -Blue M Transi1c Oven 
8 Furnace-X 128312 
9 Furnace -X 1283 IJ 
HI Analy1iwl Balance 

Mct1kr Al:163 s/n F5-l182 
11 Microwave Oven 

CEM MOS 81D 
12 Analy1ical Ualam:c 

Mc11kr Pl:.l<1CKI s/nG .\8.1% 
l.l Analy1kal Ualancc 

Mct1kr Al:163 X-160854 
14 pl I Meier - Fisher Model 9111 

15 Gamma Cou111cr 
R&D l11s1rume111 IC22285 

l .11<:alinn 

45CKIS,F-H 

451KIS,F-47 

45(1(1$,f-47 

4 51 H IS,F-4:i 

451MIS,F-48 
4500S,F-S4 
45(KIS,F-54 
4500S,F-54 
4500S,F-54 
4500S,f.59 

451111S.F-5'J 

451KIS,F-59 

451KIS,F-5'J 
451lllS,F-6J 

4511tlS,F-5'J 

4500S,F-64 

' . ? 

=' ·· 

Calibration ( ',1fihra1ion/Ched, Calihra1i1m/Check 
_B~uired• Frequency Procedure Records 

u (1 mu~. At . OI ' 1111 I.WI t ·umpu1cr recmd, 

tiadc up record 

C When usc,t h~lu:r Mudd X Ill 
lus1ruuion Manual 

II (1 IIIIIS AC 01' -1111-12111 (I BW) 

A 

A 
A 
A 
A 
A 
(l b mus. AC-OP -Hll -12111 C11111pu1cr record 

(TllW) hack .up record 
A 

u 6 mos. AC-OP-1111 -12111 Computer record 
(TllW) hack -up record 

B (1 IIIIIS . AC-OP ICll -12111 (111\V) 
n 6 mos. AC-OP-IOl-12111 ( I HW) 

(' When uscll Fislu.: r Model 9 Ill 
lnslruc&ion Manual 

A 



11cm Dcscrir1ion Localion 

16 Gas flow Proportional Counter 4500S,F-64 
R&D Instrument Xlti085I . ~r-1 

17 Radium Counter - Ludlum 4500S,F-64 
Model 2000 Sales R&D lnstru!'lent ' 

18 G-M Tube Coun1er 4500S,F-M 
R&D lns1rumcn1 l&C MIOCJ549 

19 Alpha, hcla coun1cr 45tNIS,G -48 
Tennelct: LB5100 X-15426J 

211 Alpha, bc1:a coun1er '. 45110S,G-48 
Tcnnclcc Lll4000 X-182267 

21 Gamma Spet:I. Nuclear Data 4500S,G -48 
9900 X-182043 

22 Liquid Sdn1illa1ion Coun1cr 45lK)S,G-48 
Packard X-160846 

23 Analylical Balance 451KIS,F-63 
Meuler PL:.l6011 s/n E55493 

•Calihralion: A = Nol required 
B = Recall Program (l&C or P&E) 
C = Calihralion by user 

TBW = To he wri11cn 

.. .•' 
.; _ 

--- - - --- ---

<. ·alihration 
-1:k!Juired• frcquenLJ 

A 

A 

A 

C 

C 

C 

C 

u 

6 mos. 

6 mos. 

6 mos. 

·6 mos. 

6 mos. 

(:alihration/Chcl·l 
Procedure 

AC-Mf\t -2 INl.la 

A<" f\lf\12 Oil.HJ 

AC-MM -2 INU79 
(TBW) 
AC-Mit 2 IICU78 

AC-01' 1111 I 2111 
(TBW) 

Calihration/Chcc.:l 
Records 

Counting log, mainlcnancc log 

Computer record1.. 
hack-up record 
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7lcle , APPENDIX 3 . LLRAG ORGANIZATION CHART 

I Lew Level Radiochemical Analysis Group I 

"""'",...,. Kev . i. ,l / 01/1111 

' 
____ .,.: Group

1 

Leader I 
J .w. Wade , 

I 
! 

--

-

-

-

; I 

M. T. Cav1s 
N. A. Teasley 

L. O. Bible 
C. R. cooper 
P. S . Gouge 
c . c . Granger 
R, O, Johnson 
S, H. Prestwood 

Group Leader Alternate 
N.A. Teasley 

Sample custodian 
c.c . Granger 

R, O. Johnson (Alt , ) 

Counting Room coordinator 
S. H. Prestwood 

c . c. Granger (Alt.) 
R. O. Johnson (Alt.) 

18 
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Tll:, l a , APPENDI X ' QA RECORDS LIST '+, 

See Attachment 
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APPENDIX 4 

Records Liu 
., 

Rtqui r....,,ta: Specific records to be control ltd and retained and the length of retention. Include ~s that 
would be requirtcl to allow thia project to be repe1ttcl with the•- re1ult1 . 

Ne of Recorg 

QA Plan 

Internal QC Raw Oata 

lnstrunent Calibrations 

EPA lntra~rison (EHSL · Las 
llaw data 
Fonna 
F I na l r ei:,orts 

ACO QC Progr• Oita 
Raw Oata 
Results 

Statistical Eveluation 
of Methods Oata 

Customer •~ta/Reports 

Technical noteeootts 

Technician T-r1·ining Records 
Qu&lifi~ation Oata 
Certification Files 

Audit reports 

Quality lnvntigations and 
Reports . 

Surveillance Reports 

Corrective Action Reports 

Reteption Period "•tSIC file Point 

Lifetime ACD QA Specieliat 

5 yr LLRAG QC files/logs 

5 yr QC f ilea/ logs 

Veqas> 
3 yr Notebooks/Logs 

Project File 
Gr~ Leeder 

6 mo Gr~ Leeder 
10 yr 

10 yr Ch•iat 

Indefinitely S-.:ale receivinv 

25 yr Principal inveati;ator 

TO BE OECIOEO AT A LATER DATE 

10 yr QA Specielist 

10 yr QA Specialist• 

5 yr QA Special 1st • 

5 yr QA Specialist• 

2 yr QA Specialist • 

Retention Times are 111uned to begin after car.,letion of an activity. 

Quplfc•s• fl\• Pofnt 

Gr~ Leeder 

Electronic files 

Electronic ff lee 

EPA lleoort 
EPA Reoort 
EPA·LH vevn 

El1tetronic Ffln 
QC Offfcer/Electn,nic files 

Gr~ Leeder/QC Officer 

Customer/ ORNL Lab ltecorcss 

Stored in Lab Recor-di 
after c01111Pletion 

Gr~ Leeder 

Group Leeder 

Group Leaaer 

Group Leeaer 

Group Leeaer 

• Group Leider may be meater file point and QA Specialist or oc Officer the duplicate file point ins~ instancu. 

August 16, 1989 
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APPENDIX 5 

LIST OF PROCEDURES 

ACD MASTER MANUAL PROCEDURES 

\iethod Number Toh 

Americium in Large Volumes of Water 2 31032 Am-1 

Radiochemical Method for Americium and Curium 2 31034 Am-2 
in Soil and Sediments 

Measurement of ~ Radioactivity hy Cerenkov Counting 2. 0964 B-1 

!.&!s!-210 in Environmental Samples 2 31441 Pb-1 

Radiochemical Method for Ncptuntum-237 in Water 2 31533 Np-1 ,.. 
Radiochemical Method for Plutnnium in Water 2 31624 Pu-1 

Radiochemical Method for Plutonium in Soil and Sediments ~ 31625 Pu-2 

,.... Radiochemical Method for Plutonium Isotopes in Fish 2 31626 Pu-3 

Radiochemical Method for Plutonium in Air Filters 2. 31627 Pu-4 

,-c 

Plutonium Isotopes in Vegetation. ~adiochemical Method 2 31628 Pu-5 

Radiochemical Determination of Radium-226 2 31681 Ra-1 

. ' 
Radiochemical Method for Strontium in Water 2 21802 Sr-1 

.. 
Radiochemical Method for Srrontium-90 in Fish 2 21803 Sr-2 

Radiochemical Method for Strontium in Soil and Sediments 2 21804 Sr-3 

Radiochemical Method for Strontium in Air Filters 2 21805 Sr-4 

Srrontium-90 in Vegetation. Radiochemical Method 2 21806 Sr-5 

Radiochemical Method for Thorium Isotopes in Water 2 31871 Th-1 

Thorium Isotopes in Soils and Sediments. 2 31873 Th-2 
Radiochemical Method 

Thorium Isotopes in Vegetation. Radiochemical Method 2 31874 Th -3 

Thorium Isotopes in Air Filters, Radiochemical Method 2 31875 Th-4 

Radiochemical Method for Uranium in Water 2 31921 U- 1 

August 16, 1989 
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\lcthod 

Radiochemical Method for Llr:inium Isotopes in Soil 
:md Sediments 

~adiochemical Method for L:r:inium in Air Filters 

1.'r:1nium Isotopes in V~getation. Radiochcm1cal ~ kthod 

.. 

Gross Alpha and Beta Radioactivity in Environmental Samples 

\teasurement or Y-90 in Isotope Product Solutions 

Sequential Analysis of Sr-90. L'ranium and Plutonium 
Isotopes in Ashed Fish 

Radiochemical Method for Alpha-Emitting Radium 
Isotopes in \Vater 

EPA PROCEDURES 

(iamma Emitting Radionuclidcs 

Alpha Emitting Radium Isotopes 

Radium-223 

Radioactive Strontium 

Tritium 

' · . 
STANDARD bPERATTNG PROCEDURES 

AC-OP-101-1.301 

A.C-OP-101-0SQ2 

Sample Security and S1orage 

Sample Receiving and Chain-of-Custody 

'.'!um her 

: 31923 

: 31924 

: 319:S 

2 :199 

9 0733963 

: ::001 

: 21997 

901.l 

903.0 

904.0 

90S.O 

906.0 

-. 

T:ih 

Lr.:;: 

L" ~ .. , 
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