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APPENDIX 1 

RADIOLOGICAL SCIENCES LABORATORY 
RADIOANALYTICAL LABORATORY PROCEDURES INDEX 

Number Title Revision Date Issued 

RSL-001 Acquisition and Use of Standard 0 5-22-87 
Reference Material 

RSL-002 Standardization of Carrier 
Solutions 

0 5-22-87 

RSL-102 Operation of Alpha Spectrometer 0 5-22-87 
Systems 

Counting Systems 
RSL-103 Calibration of Liquid Scintillation 0 5-22-87 

RSL-104 Operation of Low Background Alpha/ 0 5-22-87 
Beta Counting Instruments 

RSL-105 Calibration of Alpha Spectrometer 0 5-22-87 

0 RSL-106 Calibration of Alpha/Beta Counting 0 5-22-87 

Systems 

Instruments 

RSL-107 Operation of Liquid Scintillation 0 5-22-87 
Counting Instruments 

RSL-108 Operation of Alpha Scintillation 0 5-22-87 
Counting Instruments 

RSL-109 Background Determination of a 0 6-23-87 
Germanium Detector System 

RSL-110 Energy Calibration of Computer- 0 5-22-87 
Assisted Germanium Spectroscopy 
Systems 

ray Spectroscopy Systems 
RSL-111 Linearity Check of-Germanium Gamma- 0 5-22-87 

RSL-112 Operation of Germanium Gamma 
Spectroscopy System 

0 6-23-87 

RSL-113 Determination of Germanium Detector 0 8-28-87 
Efficiency Tables 

.. 
RSL-114 Determination of Germanium Detector 0 8-28-87 

Counts Reproducibility 
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RSL-201 Samples Preparation 0 8-28-87 

6-23-87 
. . .. ._ Extraction of Iron from Soil or 0 

Metallic Samples 
RS L-2-0 2- 

Determination of Promethium-147 0 6-23-87 

6-23-87 

RSL-301 

RSL-302 Determination of Tritium in Aqueous 0 
Samples by Distillation 

Determination of Phosphorus-32 0 
Activity 

5-22-87 RSL-303 

Determination of Selected Alpha 0 
Emitting Isotopes 

6-23-87 RSL-304 

Determination of Strontium-89,90 0 
in Water Samples 

RSL-305 6-23-87 

Determination of Strontium-89,90 0 
in Milk Samples 

RSL-306 5-22-87 

Determination of 1-131 Activity in 0 
Milk and Water Samples 

5-22-87 RSL-307 

RSL-308 Determination of Gross Alpha and/or 0 
Beta Activity 

5-22-87 

Determination of Radium-226,228 in 0 
Aqueous Samples 

Determination of Technicium-99 1 

RSL-309 6-23-87 

RSL-310 

RSL-311 

11-12-87 

6-23-87 Determination of Calcium-45 by 0 
Chemical Separation 

RSL-3 12 

RSL-313 

Determination of Iron-55 0 6-23-87 

5-22-87 Direct Counting of Tritium, 0 
Calcium-45 by Liquid Scintillation 
Counting Systems 

~ ~ ~ - 3 1 4  

RSL-315 

RSL-316 

RSL-317 

RSL-501 

-~ . _ -  
8-28-87 

6-23-87 

6-23-87 

6-23-87 

5-22-87 

- 
Determination of Polonium~210 0 

Determination of Lead-210 0 

Determination of Ruthenium-106 0 

Determination of Cerium Isotopes 0 

Data Verification 0 



RSL-601 Performing Intralaboratory Quality 
Control Analysis 

0 5-22-87 

Performing Interlaboratory Quality 
Control 

0 5-22-87 RSL-6 0 2 

Internal Surveillances and Audits 5-22-87 

11-12-87 

5-22-87 

RSL-6 0 3 

RSL-604 

RSL-7 0 1 

Software Quality Assurance 

File Set-up and Inventory for Perry 
Nuclear Power Plant 

Perry Nuclear Records Transfer 5-22-87 

5-22-87 

5-22-87 

RSL-702 

RS L- 7 0 3 

RS L- 8 0 1 

Storage and Maintenance of Records 

Instructions for Glassware Cleaning 
Laboratory Housekeeping 

Checking Laboratory Measuring and 
Test Equipment 

RSL-802 0 5-22-87 

Training and Qualifications of 
Laboratory Technicians 

RSL-901 0 6-23-87 

Q.A. Orientation of New Employees 0 

0 

6-23-87 

5-22-87 

RSL-902 

Material and Equipment Procurement, 
Receipt, Storage and Control 

RSL-903 

Reporting of Defects and 
Noncompliances per 10 CFR 21 

8-28-87 RSL-904 0 

Sample Receiving 0 

0 

5-22-87 

5-22-87 

RSL-1001 

RSL-10 0 2 Radiological Screening and 
Classification of Mixed Waste 
Samples 

Sample and Data Flow 0 8-28-87 RSL-10 0 4 

RSL-1005 Sample Transfer to the Shipping 0 
Deparment 

11-12-87 

8-28-87 RSL-2103 Instructions for the Calibration 0 
of the Dual1 pH Control System 
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0 ISPOSAL RECORD 

Log P 

Total volume used Amount Remaining 

Reason for disposal : 

Method of disposal : 

Fi ndl df sposal approved by: 

Removed from inventory and disposed by: 

Date 
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NO : TITLE: 
Acquisition and  Use of Standard RSL - 00 1 
Reference Mat& a1 REVISION: 

0 

PAGE: 

DATE: 
1 

3 2 2 3  
1.0 

2.0 

3.0 

3.1 

3.2 

3 .3  

3.4 

4.0 

4.1 

4.1.1 

1.1.2 

PURPOSE 

This procedure provides the requirements for the acquisition and 
receipt of radioactive reference standards; the preparation of d i l u -  
t ions;  labeling; storage and control of standards and subsequent 
dilutions;  and the disposal of outdated radioactive reference 
materi a1 . 

SCOPE 

This procedure applies t o  a l l  radioactive reference standards t h a t  
are acquired by IT/RSL for calibration and procedures testing. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  this procedure i s  followed during the acquisition and 
receipt of radioactive reference standards, preparation of d i l u -  
t ions,  labeling, and storage and control of standards and subsequent 
dilutions. 

I t  i s  the responsibility of the Laboratory Manager, or  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel who are 
experienced w i t h  t h i s  procedure and w i t h  associated equipment. 

I t  i s  the responsibility of those persons performing th i s  procedure 
t o  fol low the procedure and report any abnormal resul ts  t o  the 
Laboratory Manager, o r  his designee. 

I t  i s  the responsibility of the Health Physics Services Supervisor, 
o r  his designee, t o  dispose of radioactive materials and make 
appropriate d a t a  entries i n  the "Disposal" section of the 
"Radioactive Material Inventory" logbook. 

REFERENCES 

Requirements and Specifications 

ITAS Qual i t y  Assurance Manual. 

"Qua l i ty  Assurance Program Requirements f o r  Nuclear Faci 1 i t i e s " ,  
ANSI/ASME N Q A - 1  ( l a t e s t  ed i t i on ) .  

000016 



TITLE: 
Acquisit ion and Use of Standard 
Reference Materi a1 

. .. 

4.1.3 

4.1.4 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.3 

5.3.1 

5.3.2 

5.3.3 

.. 

5.3.4 

. .  !! 3 2 ,  
PAGE: 

RSL-001 
REVISION: 

4-06-87 

- -.. .. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory -Spec i f ic  Attachment. 

USNRC, Regulatory Guide 4.15, Q u a l i t y  Assurance f o r  Radiological 
Monitoring Program (Normal Operatons) - Eff luent  Streams and the 
Env i  ronment . 
Standards 

None 

-- 

Procedures 

RSL-1001, "Sample Receiving", IT/RSL Laboratory Procedures Manual 
( latest  ed i t i on ) .  

Other Pub1 i c a t i o n s  

"Handbook f o r  Analy t ica l  Q u a l i t y  Control i n  Radioanalyt ical  
Laboratories",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Establ ishing a Q u a l i t y  Assurance Program f o r  Analyt ical  Chemistry 
Laborator ies  W i t h i n  the  Nuclear Industry",  Annual Book of ASTM 
Standards,  Vol . 12, C1009-83. 

REQUIREMENTS 

Equipment 

Analytical  balance (0-160.0000 gram capac i ty )  

Mat e r i a 1 s 

Glass b o t t l e s ;  50 ml , 100 m l  w i t h  polyvinyl l i n e d  caps 

Reagents 

Nitric Acid ( H N O , ) ,  ACS reagent  grade,  concentrated 

Hydrochloric Acid (HCl), ACS reagent grade, concentrated 
- -  - _  -. _. 

1M Hydrochloric Acid: Add 85 m l  of concentrated HC1 t o  915 m l  of de- 
mineral i zed water. Mi x thoroughly. 

1M Nitric Acid: Add 65 m l  of concentrated HNO3 t o  935 ml of de- 
mineralized water. Mix thoroughly. 

060017 
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TITLE: 
A c q u i s i t i o n  and Use of Standard 
Reference M a t e r i a l  

. -  .. .- 

6.0 

6.1 

6.1.1 

6.2 

6.2.1 

6.2.2 

6.2.3 

5.2.4 

5.2.5 

5.2.6 

5.3 

i.3.1 

3 
NO : PAGE: 

REVISION: DATE: 
RSL-001 

0 4-06-87 

- - .... ~ - . . .  

PROCEDURE 

Acqui s i  t i  on 

Rad ioac t i ve  re fe rence  standards s h a l l  be ob ta ined from t h e  Na t iona l  
Bureau o f  Standards (NRS), Envi ronmental P r o t e c t i o n  Agency (EPA) 
and/or a NBS t r a c e a b l e  source. The s u p p l i e r  s h a l l  p r o v i d e  necessary 
documentation which shou ld  i nc lude :  r a d i o n u c l i d e  i d e n t i t y ,  source 
i d e n t i f i c a t i o n  number, mass and volume, a c t i v i t y ,  assay date, h a l f -  
1 i fe, and t r a c e a b i  1 i ty  statement where appl i cab1 e. 

Rece ip t  

When a r a d i o a c t i v e  re fe rence  m a t e r i a l  i s  received, t h e  procedure 
o u t l i n e d  i n  Procedure RSL-1001 s h a l l  be fo l lowed.  

Speci f i c a t  i ons accompanyi n.g t h e  source s h a l l  be en te red  on a 
"Rad ioac t i ve  M a t e r i a l  I n v e n t o r y  C o n t r o l "  form (see appendix 10.1) i n  
t h e  "Rad ioac t i ve  M a t e r i a l  I n v e n t o r y "  logbook. 

The source i s  assigned a number which corresponds t o  t h e  page number 
i n  t h e  logbook ( s e c t i o n  6.2.2). 
con ta ine r .  Any subsequent d i l u t i o n s  of  t h i s  source s h a l l  be iden-  
t i f i e d  w i t h  t h e  same re fe rence  number. 

The number i s  marked on t h e  source 

I f  d i l u t i o n s  w i l l  n o t  be made immediately, t h e  s tandard  re fe rence  
m a t e r i a l  source i s  p laced i n  t h e  "Rad ioac t ive  Reference Standard" 
cab ine t .  

The o r i g i n a l  documents rece ived  w i t h  t h e  r a d i o a c t i v e  reference 
m a t e r i a l  a r e  sent  t o  t h e  QA o f f i c e  f o r  f i l i n g .  

Copies o f  a l l  documents rece ived  w i t h  t h e  r a d i o a c t i v e  reference 
m a t e r i a l  a r e  g iven t o  t h e  Labora tory  Manager. 

D i l u t i o n  o f  Sources 

The Labora to ry  Manager, o r  h i s  designee, s h a l l  make c a l c u l a t i o n s  
necessary t o  d i l u t e  t h e  source. Th'e c a l c u l a t i o n s  s h a l l  be en tered  

- ----on-t he--~~a-l-cu-l-a-t-i.ons-f.o~...D~-l.u.t~.ons!~ -.s heet.,_~.(.see-.appendlx 10..2.)~ i - n ~ -  ~ ~ . .  

t he "R ad i oa c t i ve Mat e r i a 1 I n vent o ry I' 1 ogboo k . 
i.3.2 The d i l u t i o n  o f  a source s h a l l  be c a r r i e d  o u t  pe r  t h e  i n s t r u c t i o n s  

o f  t h e  Labora to ry  Manager, o r  h i s  designee. D i l u t i o n s  s h a l l  be made 
on a by we igh t  basis.  
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NO : PAGE: 

REVISION: DATE: 

RSL-001 

0 4-06-87 

6.3.3 

6 .3 .4  

6.3.5 

5.4 

5.4.1 

5.5 

5.5.1 

i.6 

i.6.1 

1.6.2 

__ 

00 

When t h e - i n i t i a l  dilution of the-source- is  made, the resulting dilu- - 

t i o n  i s  denoted stock solution of the original source. The stock 
solution of the source i s  used t o  cal ibrate  instruments o r  t o  make 
U P  the Quality Control working standards. 

Quality Control working s tandards  shall be made u p  per the 
Laboratory Manager, o r  his designee's instructions. 
dards  are also made by weight. 
as necessary. 

Working stan- 
Use appendix 10.3 and appendix 10.2, 

Quality Control working standards shall be ident i f ied as "Control 
Standard Dilutions" followed by arabic numerals in sequential order. 

Label i ng 

After each dilution of the radioactive reference source o r  the pre- 
paration of Quality Control working standards, a label shall be 
immediately affixed t o  the bottle identifying the log page number of 
the original source per Section 6.2.  In addition, the vendor ID 
number, dilution o r  solution identification, ac t iv i ty ,  isotopic con- 
ten t ,  diluent used assay date and expiration date (5  half-l ives o r  
10 years, whichever i s  shorter)  shall be identified on the label. 

Inventory Control 

When a quantity of a radioactive reference material stock solution 
i s  used for  any purpose, appropriate entries shall be made in the 
"Radioactive Material Inventory Control" logbook. These entries 
shall include date, amount taken, use, and the i n i t i a l s  of the 
responsible person. 

Disposal 

When a radioactive reference material i s  identified f o r  disposal by 
the Laboratory Manager, o r  his designee, the supervisor of Health 
Physics Services shall  be notified. 

The Supervisor of Health Physics Services, o r  his designee, shall 
dispose of the radioactive material, making appropriate entr ies  i n  
the "Disposal Form" (appendix 10.4) of the "Radioactive Material 
Inventory Control I' form in the "Radi oacti ve Materi a1 Inventory" 
1 ogbook. 

PRECISION AND ACCURACY 

None 

000019 
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NO : TITLE: 

A c q u i s i t i o n  and Use o f  Standard RSL-001 
Reference M a t e r i a l  REVISION: 

r) 

PAGE: 

DATE: 
5 

- -  

-8;O- 

8.1 

8.1.1 

8.1.2 

8.2 

8 .3  

8 .4  

8.4.1 

8 .4 .2  

8 .5  

9.0 

9 .1  

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  - 
The Q u a l i t y  Assurance s t a f f  s h a l l  per fo rm p e r i o d i c  s u r v e i l l a n c e s  t o  
determine compliance w i t h  t h i s  procedure by l a b o r a t o r y  personnel .  

The Q u a l i t y  Assurance s t a f f  s h a l l  ma in ta in  and c o n t r o l  a l l  o r i g i n a l  
documents p e r t a i n i n g  t o  t h e  r a d i o a c t i v e  re fe rence standards and 
copies of  t h e  "Radi a t i  on M a t e r i  a1 Inven to ry "  1 ogbook . 
Acceptance C r i t e r i a  

None 

Mate r i  a1 M o n i t o r i n g  

None 

Equipment M o n i t o r i n g  

Balance s h a l l  be checked t o  ensure c a l i b r a t i o n  da tes  have n o t  
expi  red. 

Balance s h a l l  be i n  c o n t r o l  as determined by r o u t i n e  balance check 
procedures. 

C e r t i  f i c a t i  on 

None 

CALCULATIONS 

As r e q u i r e d  and no ted  on a p p r o p r i a t e  form (appendix 10.2). 
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D i l u t e d  with: Amount: 

USE : . -  

OAT€ - AMOUNT TAKEN FOR USE I N  ACTIVITY I N  I T 1  ALS 
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PROCEDURE DEVELOPMENT/CHANCE 

Supplement to existing procedure? Yes No ( 
If yes, enter paragraph number to reference insertion point: A;. ?).?<. c,.. \ . .  ‘I- 

Procedure Title 6 Number (If exists) RS\ - 0 0 3  . Q o  

I.-.&tL c$- RSL- GU2 , U 1 

Time Period From: ~ , / n / ~ i  To: f--f-- Samples Affected A\\ C i \ . . \ \  e, .$\-<:.I 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 
b \‘\-&*I 

6.1.5 Filter w i t h  weak vacuum through tared  filter paper. 

d e i o n i z e d  w a t e r  f o l l o w e d  by &Ytb)eeke-l.. 

Wash w i t h  
Q\+xUlO\ 

Submitted by 

Approved by: , Laboratory Manager 

Approved by: , Laboratory Director 

Approved by: * QA/QC/Director, ITAS 

000026 
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. . . . .  . . 

__i  . . - I '  

. ,. . .  
, . .. . .  .: , . . _., .., ~ .-, 

. .  . .  . . . . - .  . . .  
Supplement to exist ing procedure? Yes cI() No ( 
If yes, enter paragraph number t o  reference insert-ion p o i n t : s 2 . \ .  

Proccdurc T i t l e  4 lumber (If e x i s t s )  . .  . . . . . .  . - 
. .  . . .  

. I .  

... . - 
, . . .  - 

.- . 

o F o * n ~ e R  s- 
. .  

Description of experiment or method Qrw -%e- . .  

* - a4 \U * 
(No)e:m\s cWQ 1 

.1 

Time Period From: e / & .  To: .ff- Samples Affected 611 h m  8 48-07 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, e t c . )  DATE 
8-2 &- 87 

~ $ b n  Mrmkmutr Fnltcr 
5.2.1 - or glass fiber paper, as necessary 

6.1.5 Filter with weak vacuum through tared,filter paper. Wash w i t h  
9rqSg %a= 

e m \  
deionized water followed by -. 

mmb-mc 
6.2.5 Filter through a tared f i l ter .  Wash with 5 m l  deionized 

water followed by 5 ml of acetone. 

m e f l b m k  
6.3.6 Filter the sample through a tared gJ+wf&w f i l t er .  Wash with 1 

ml of demineralized water and 5 m l  of acetone. 

Approved by: , Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 

000027 
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TITLE: NO : 

Standard i za t i on  o f  C a r r i e r  RSL-002 
Sol u t i  ons REVISION: 

0 

PAGE: 

DATE: 
1 

- -  
1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

1.1.4 

. PURPOSE . .  

This  procedure p rov ides  an a n a l y t i c a l  method f o r  t h e  s t a n d a r d i z a t i o n  
o f  c a r r i e r  s o l u t i o n s .  

SCOPE 

This a n a l y t i c a l  procedure a p p l i e s  t o  t h e  s t a n d a r d i z a t i o n  o f  c a r r i e r s  u 
i n  radiochemical  procedures t o  de termi  ne chemical y i e l d .  

RESPONSIBILITIES 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora to ry  Manager, o r  h i s  designee, t 
ensure t h a t  t h i s  procedure i s  f o l l o w e d  by t h e  t e c h n i c i a n  d u r i n g  t h e  s t  
d a r d i  z a t  i on o f  c a r  r i  e r s  . 
It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora to ry  Manager, o r  h i s  designee, t 
de legate  t h e  performance of t h i s  procedure t o  personnel t h a t  a r e  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc ia ted  w i t h  
implementat ion o f  t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  f o l l o w  t h i s  procedure an 
t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Labora tory  Manager, o r  h i s  
des i gnee. 

REFERENCES 

Requi rement s and Speci f i c a t  i ons 

T i t l e  10, Code o f  Federal  Regu la t ions ,  P a r t  50, Appendix I, Numerical 
Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  f o r  Opera t i on  t o  
Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable" f o r  R a d i o a c t i v e  
M a t e r i a l  i n  L igh t -Water -coo led  Nuc lear  Power Reactor E f f l u e n t s .  

U.S. Nuc lear  _Regulatory Commission, Regu la to ry  Guide-4.2, Programs . f o r  
M o n i t o r i n g  R a d i o a c t i v i t y  i n  t h e  Env i rons  o f  Nuclear Power P lan ts .  

U.S. Nuc lear  Regu la to ry  Commission, Regu la to ry  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t i ons )  - 
E f  f 1 uen t  S t  reams and t h e  Envi ronment . 
" Q u a l i t y  Assurance Program Requirements f o r  Nuclear Faci  1 i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  
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NO : TITLE: 
Standard i za t i on  of  C a r r i e r  RSL-002 
So lu t i ons  REVISION: 

0 

PAGE: 

DATE: 
2 

4-21-87 

4.1.6 

4.2 

4 .3  

4.3.1 

4.4 

4.4.1 

5.0 

5.1 

5.1.1 

5 .1 .2  

5 .2  

5.2.1 

5.2.2 

5 .3  

5.3.1 

5.3.2 

I T A S  Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

Y o 1  l e c t e d  Radiochemical Procedures", 3. K le inberg ,  LA-1721, 
E d i t i o n ,  1972. 

Other Pub1 i c a t i o n s  

"The Radiochemistry o f  Barium, Calcium and Stront ium",  D.N. 
Sunderman and C.W. Townley, NAS-NS-3010, Na t iona l  Academy of 
Science, January 1960. 

REQUIREMENTS 

Equipment 

F i  1 t e r i n g  dpparatus 

Cen t r i f uge  

M a t e r i a l s  

Whatman 42 f i l t e r  paper o r  g lass  f i b e r  paper, as necessary 

Cent r i  fuge cones 

Reagents 

Iod ine  c a r r i e r  prepared f o r  use i n  i o d i n e  procedure 

N i t r i c  Ac id  (HNO,), concent ra ted  ACS reagent  grade 
- ._ ._ - __ . .- ~. -~ 

5.3.3 S i l v e r  N i t r a t e  s o l u t i o n  prepared f o r  use i n  i o d i n e  procedure 

5.3.4 1 M N i t r i c  Acid:  add 63  m l  o f  concent ra ted  HN03 t o  500 m l  o f  
deminera l i zed  water  and d i l u t e  t o  1 l i t e r .  

5.3.5 Ethy l  Alcohol ,  95 percent ,  ACS reagent grade 

Mix thoroughly .  

Thi r d  

J)I, I 8 :  

000029 



TITLE: 
Standardi  t a t  i on of C a r r i e r  
S o l u t i o n s  

5.3.6 2 M Ammonium Hydroxide.(NH,OH): Add 135 m l  o f  concent ra ted  NH40H t o  
500 m l  o f  deminera l i zed  water  and d i l u t e  t o  1 l i t e r .  M i x  
t hor  ou g h 1 y . 
St ron t i um c a r r i e r  s o l u t i o n  prepared f o r  use i n  s t r o n t i u m  procedure 5.3.7 

NO : PAGE: 

REVISION: DATE: 
RSL-002 3 

5.3.8 Y t t r i u m  c a r r i e r  s o l u t i o n  prepared f o r  use i n  s t r o n t i u m  procedure 

5.3.9 Sodium s u l f a t e  (Na2S04), 0.7 M ,  prepared f o r  use i n  s t r o n t i u m  
p rocedu r e  

5.3.10 A c e t i c  Ac id  (CH,COOH), g l a c i a l ,  ACS reagent grade 

5.3.11 O x a l i c  Ac id  So lu t i on ,  0.4 M, prepared f o r  use i n  s t r o n t i u m  
p rocedu r e  

5.3.12 Sodium Diethylenetriaminepentaacetate (DTPA), 0.2 M, prepared f o r  
use i n  t h e  s t r o n t i u m  procedure 

5.3.13 Acetone (CH3COCH3), ACS reagent grade 

5.3.14 S t ron t i um wash s o l u t i o n  prepared f o r  use i n  t h e  s t r o n t i u m  procedure 

5.3.15 Phenophthalein i n d i c a t o r  1%, prepared f o r  use i n  t h e  s t r o n t i u m  

5.3.16 Metacresol  p u r p l e  i n d i c a t o r ,  0.1%, prepared f o r  use i n  t h e  s t r o n t i u m  

p rocedu r e  

p rocedu r e  

5.3.17 Y t t r i u m  wash s o l u t i o n  prepared f o r  use i n  t h e  s t r o n t i u m  procedure 

5.3.18 Calcium c a r r i e r  s o l u t i o n  prepared f o r  use i n  t h e  ca l c ium procedure 

5.3.19 Satura ted  ammonium o x a l a t e  s o l u t i o n  prepared f o r  use i n  t h e  ca l c ium 
p rocedu r e  

6 .O PROCEDURE 

6.1 

6.1.1 P i p e t t e  4 m l  o f  c a r r i e r  i n t o  20 m l  o f  de ion i zed  water  i n  a 

I o d i n e  C a r r i e r  - - p r e c i p - i t a t e d  as -AgI- 

100-ml beaker. Run i n  t r i p l i c a t e .  

6.1.2 Place a smal l  magnetic s t i r r i n g  b a r  i n  t h e  beaker and s t i r  t h e  s o l u -  
t i 'on on a magnetic s t i r r e r .  Add 2 m l  o f  concent ra ted  HN03. 
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NO : PAGE: 
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6.1.3 Add 5 ml o f  AgN03 solution while s t i r r ing .  
s i l v e r  iodide coagulates. 

Heat solution unt i l  

6.1.4 Transfer t o  a centrifuge tube and centrifuge until  complete separa- 
t ion i s  achieved. 
Wash precipi ta te  w i t h  10 ml of 1 M HNO,. Centrifuge and discard 
supernate. Slurry precipitate with 5 ml of demineralized water. 

Discard the supernate just p r io r . t o  f i l t e r ing .  

6.1.5 F i l t e r  with weak vacuum through tared f i l t e r  paper. Wash with 
deionized water followed by ethyl alcohol. 

6.1.6 Dry i n  oven a t  80" C for  30 minutes, then i n  desiccator un t i l  weight 
i s  constant. See 9.1 t o  calculate car r ie r  concentration. 

6.2 Strontium Carrier 

6.2.1 Pipette 1 ml of strontium ca r r i e r  in to  a centrifuge cone containing 5 
0.2 M DTPA solution. Add 1 drop of phenophthalein indicator. Run in 
t r i  pl i cate. 

6.2.2 Add 2 M NH,OH dropwise until  ' s l i gh t  pink color appears. 

6.2.3 Add 5 ml of sodium sulfate  solution and 3 ml of glacial acet ic  acid; 
mix. 

6.2.4 Heat solution in hot water bath f o r  5 minutes; then cool fo r  10 
minutes in an i ce  bath t o  ensure complete precipitation. 

6.2.5 F i l t e r  through a tared glass f ibe r  f i l t e r .  Wash with 5 ml deionized 
water followed by 5 ml of acetone. 

6.2.6 Dry the precipi ta te  i n  a desiccator unt i l  the weight i s  constant. 
See 9.2 t o  calculate car r ie r  concentration. 

6.3 Yttrium Carrier 

6.3.1 Pipette 1 ml of yttrium car r ie r  i n to  a centrifuge tube containing 
5 ml of 1 M HN03. Run in t r i p l i c a t e .  

6.3.2 Add 5 ml of 0.4 M oxalic acid, 1 drop of MCP indicator a n d  adjust 
the  pH t o  1.6 w i t h  concentrated NH40H. 
t o  where yellow color appears t o  precipitate yttrium oxalate. 

Add 1 drop additional HH40H 

6.3.3 Heat and cool the solution as i n  6.2.4 above. 

6.3.4 Centrifuge and discard the supernate. 

6.3.5 Wash the precipi ta te  with 3 ml of the yttrium wash solution. 

000031 430 
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6..3.6 

6.3.7 

6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

7.0 

7.1 

8.0 

8.1 

8.1.1 

8.1.2 

8.1.3 

PAGE: 

DATE: 
5 

4-21-87 

.F.i-lter the-sample through a - tared g lass f i b e r .  f i l - t e r .  
m l  of deminera l i zed  water  and 5 m l  of acetone. 

Dry t h e  p r e c i p i t a t e  i n  a d e s i c c a t o r  u n t i l  t h e  weight i s  cons tan t .  
See 9.3 t o  c a l c u l a t e  c a r r i e r  concent ra t ion .  

Calcium C a r r i e r  

P i p e t t e  2 m l  o f  ca l c ium c a r r i e r  i n t o  a c e n t r i f u g e  tube c o n t a i n i n g  
5 m l  o f  deminera l i zed  water. Run i n  t r i p l i c a t e .  

Wash w i t h - l  

i n  t u b e  t o  

Wash w i t h  

Add 1 m l  o f  2 M ammonium hydrox ide  and heat s o l u t i o n  
80° C i n  a h o t  water  bath. 

Add 3 m l  of  sa tu ra ted  ammonium o x a l a t e  dropwise. 

F i l t e r  t h e  sample th rough a t a r e d  g lass f i b e r  f i l t e r  
t h r e e  10 m l  p o r t i o n s  of ho t  deminera l i zed  water and 10 m l  o f  
ethanol .  

Dry t h e  p r e c i p i t a t e  i n  a d e s i c c a t o r  u n t i l  t h e  weight i s  cons tan t .  
See 9.4 t o  c a l c u l a t e  c a r r i e r  concent ra t ion .  

PRECISION AND ACCURACY 

For any c a r r i e r s ,  t r i p l i c a t e  r e s u l t s  s h a l l  agree w i t h i n  2%. Repeat 
as necessary. 

OUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager s h a l l  be respons ib le  f o r  t h e  a c t i o n s  o f  those 
t echni c i  ans pe r fo rm i  ng t h  i s procedure. 

The Labora tory  Manager s h a l l  p e r i o d i c a l  l y  observe t h e  t e c h n i c i a n  
d u r i n g  the-per fo rmance o f  t h i s  procedure t o  ensure t h e  r e s u l t s  
ob ta ined  a r e  i n  accordance w i t h  t h e  procedure. 

- 

The Q u a l i t y  Assurance s t a f f  s h a l l  p e r i o d i c a l l y  review t h e  c a r r i e r  
s t a n d a r d i z a t i o n  logbook f o r  compliance w i t h  t h i s  procedure. 

000032 330-1.8: 
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REVISION: 
RSL-002 

TITLE: 
Standard i za t i on  o f  C a r r i e r  
Sol u t  i ons  

0 

PAGE: 

DATE: 
6 

- -  
8.2. Acceptance C r i  t e r i  a . .  - 

8.2.1 The f o l l o w i n g  s e c t i o n s  o f  t h i s  procedure c o n t a i n  acceptance 
c r i t e r i a .  

7.1 P r e c i s i o n  s p e c i f i c a t i o n  

8.3 

8.4 

8.5 

9.0 

9.1 

9.2 

Mater i  a1 M o n i t o r i n g  

None 

Equipment Montor i  n g  

None 

Cert  i f i c a t i  on 

None 

CALCULATIONS 

C a l c u l a t i o n  o f  I o d i n e  Resu l t s  

C a r r i e r  Concent ra t ion  (as AgI mg/ml ) = W / V  

W = we igh t  (mg) AgI recovered 

V = volume ( m l )  I- c a r r i e r  added 

NOTE: Record r e s u l t s  i n  c a r r i e r  s t a n d a r d i z a t i o n  logbook. 

Cal c u l  a t  i on o f  S t  r o n t  i um Resul t s 

C a r r i e r  Concen t ra t i on  (as SrSO, mg/ml ) = W/V 

W = we igh t  (mg) SrS04 recovered 

V = volume ( m l )  S r 2  + c a r r i e r  added 
._ - - - . _ _  __ 

NOTE: Record r e s u l t s  i n  t h e  c a r r i e r  s t a n d a r d i z a t i o n  logbook. 
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9.3  

9.4 

10.0 

.. C a l c u l a t i o n  o f  Y t t r i u m  Resu l ts  _ _  

C a r r i e r  Concent ra t ion  (as Yz (CzO, ) 3  mg/ml ) = W/V 

W = we igh t  (mg) o f  Y2(C204)3 recovered 

V = volume (ml )  o f  Y+3 c a r r i e r  added 

NOTE: Record r e s u l t s  i n  t h e  c a r r i e r  s t a n d a r d i z a t i o n  logbook. 

C a l c u l a t i o n  o f  Calc ium R e s u l t s  

C a r r i e r  C o n c e n t r a t i o n  (as CaC21), mg/ml) = W/V 

W = we igh t  (mg) of CaC204 recovered 

V = volume ( m l  ) of Ca+2 c a r r i e r  added 

NOTE: Record r e s u l t s  i n  t h e  c a r r i e r  s t a n d a r d i z a t i o n  logbook. 

APPENDICES 

None 

000034 
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0 

PAGE: 

DATE: 
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4-06 -87 

1.0 
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4.1 

4.1.1 

4.1.2 

4.1.3 

PURPOSE 

This procedure provides instructions f o r  the operation of the alpha 
s pect rome t e r . 

SCOPE 

The procedure applies t o  the routine operation of a l l  alpha 
spectroscopy sy s tems . 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure that  t h i s  operating procedure i s  followed during the use 
of a l l  alpha spectroscopy systems. 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel t h a t  are 
experienced with th i s  procedure and with associated equipment. 

I t  i s  the responsibility of the technician t o  operate the instrument 
in accordance with th i s  procedure and t o  report any abnormal resul ts  
t o  the Laboratory Manager, o r  his designee, immediately. 

REFERENCES 

Requirements and  Specifications 

Ti t le  10, Code of Federzl Regulations, Par t  50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions for  
Operation t o  Meet the Cri ter ia  "AS Low as i s  Reasonably Achievable" 
f o r  Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
for Woni tor i  n g  Radioactivity in the Envi rons of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assurance for Radi ol  ogi cal Moni tor i  ng  Programs (Normal- Operations ) - 
Effluent Streams and the Environment. 

000036 - 
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Operat ion of  Alpha spect rometer  
Systems 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.2 

5.3 

6.0 

6.1 

NO : PAGE: 

REVISION: DATE: 
2 RSL-102 

0 4-06-87 

. .  _. 

"Qual i t y  Assurance Program Requi rernents f o r  Nuclear Fac i  1 i t  i e s " ,  
ANSI /4SME NQA-1  ( l a t e s t  e d i t i o n ) .  

I T A S  Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other P u b l i c a t i o n s  I 

I n s t r u c t i o n  Manual, Tennelec TC-256/257 Alpha Spectrometer, 
Tennelec, Inc.  Oak Ridge, TN, 1984. 

Operator Manual, ND-66 Mul t i channe l  Analyzer,  Nuclear Data, Inc., 
Schawbury, I L ,  1982. 

Model 7401 Quad Alpha Spectrometer, Canberra I n d u s t r i e s ,  Inc., 
Meriden, CT, 1983. 

REQUIREMENTS 

Equipment 

Alpha spect roscopy system w i t h  mu l t i channe l  ana lyzer  

-- 

M a t e r i a l s  I 

None 

Reagents 

None 
_ _  

PROCEDURE 

E s t a b l i s h  t h e  normal ins t rument  s e t t i n g s  f o r  a l l  c o n t r o l s .  These 
s e t t i n g s  are  t a b u l a t e d  i n  t h e  i n d i v i d u a l  ins t rument  logbook. 
C o n t r o l s  should be checked b e f o r e  each use of the  inst rument .  

i 
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6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

7.0 

8.0 

8.1 

8.1.1 

. -  .. 

Enter  a l l  necessary i n f o r m a t i o n  i n t o  t h e  multichan-ne1 ana lyzer  
system. 

Shut o f f  t h e  vacuum b e f o r e  opening t h e  sample chamber. 

Open each chamber and p l a c e  t h e  sample on t h e  a d j u s t a b l e  p l a t f o r m .  
Raise t h e  p l a t f o r m  so t h a t  t h e  sample i s  next  t o  t h e  d e t e c t o r  face. 

Seal t h e  chamber and t u r n  on t h e  vacuum t o  pump t h e  chamber down. 

Turn on t h e  h i g h  vol tage. 

I n i t i a t e  t h e  count by t u r n i n g  on t h e  mul t i channe l  ana lyzer  (MCA). 

When t h e  sample has f i n i s h e d  count ing ,  record  t h e  data on t h e  
a p p r o p r i a t e  da ta  sheet. 

Erase t h e  MCA memory; shut  o f f  

Repeat 6.2 t o  6.9 as necessary 

t h e  vacuum; remove t h e  sample. 

t o  count  remain ing sampl es. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Laboratory  Manager s h a l l  p e r i o d i c a l  l y  observe t h e  t e c h n i  c i  an 

i n  accordance w i t h  t h e  procedure. 
f - d u r i n g  t h e  use o f  t h i s  procedure t o  ensure t h e  r e s u l t s  o b t a i n e d  a r e  

8.1.2 The t e c h n i c i a n  per fo rming  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  workinq p r o p e r l y  and i s  c a l i b r a t e d  p r i o r  t o  
s ta r t - ing  t h i s  procedure. - - - - ._ - . -  

8.2 Acceptance C r i t e r i a  

None 

8.3 Mater i  a1 - Moni t o r i  --- ng 

None 
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8.5 

8.5.1 
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Equipment Moni t o r i n q  -.- - 

None 

-- C e r t i f i c a t i o n  

This  procedure s h a l l  be approved by t h e  Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence w i t h  t h e  c a l i b r a t i o n  c r i t e r i o n  p r i o r  t o  
issue. 

CALCULATIONS 

None 

APPENDICES 

None 
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2.0 
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3 . 2  

3 . 3  

4.0 
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4.1.3 

PURPOSE 

Th is  procedure prov  
reproduc i  b i  1 i t y  and 
coun t inq  systems. 

des i n s t r u c t i o n s  f o r  de termin ing  t h e  count 
background s t a b i l i t y  o f  the  l i q u i d  s c i n t i l l a t i o n  

SCOPE 

This  procedure a p p l i e s  t o  a l l  l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  systems. 

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora tory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed d u r i n g  t h e  check of t h e  
l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  system. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  l a b o r a t o r y  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance of t h i s  procedure t o  personnel  t h a t  a re  
exper ienced w i t h  t h i s  procedure and t h e  l i q u i d  s c i n t i l l a t i o n  
coun t ing  system t o  be checked. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  per fo rming  t h i s  procedure 
f o l l o w  i t  and r e p o r t  any unusual r e s u l t s  o r  t rends  i n  r e s u l t s  t o  t h e  
l a b o r a t o r y  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federa l  Regu la t ions ,  Pa r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  f o r  
Operat ion t o  Meet t h e  C r i t e r i a  "As low as i s  Reasonably Ach ievab le"  
f o r  Rad ioac t i ve  M a t e r i a l  i n  Light-Water-Cooled Nuclear  Power Reactor  
E f  f 1 uent  s . 

- -____I__^- -------- 

U.S. Nuclear  Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  M o n i t o r i n g  R a d i o a c t i v i t y  i n  t h e  Envi rons o f  Nuclear  Power 
P1 ants. 

U.S .  Nuclear  Reg i i la to ry  Commission, Regulatory  Guide 4.15, . Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Yormal Opera t ions)  - 
E f  f 1 uent  S t  reams and t h e  Envi ronment. 

t 
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4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.. 2.2 

5.2.3 

5.3 

.. 

"Qual i ty  AsslJrance-Prograrn-Reqlii rements f o r  Nuc lear  Fac i  1 i ties":- 
ANSI/4SME NOA-1 ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 
--I- 

None 

Other  P u b l i c a t i o n s  - 

I n s t r u c t i o n  Manual , Model 2000 CA/LL L i q u i d  S c i n t i l l a t i o n  
Spectrometer System, Packard Inst ruments,  Inc., 1985. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Con t ro l  i n '  R a d i o a n a l y t i c a l  
Labora to r ies " ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

" E s t a b l i s h i n g  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Labora to r ies  W i t h i n  t h e  Nuc lear  Indus t r y " ,  Annual Rook of ASTM 
Standards, Vol. 12, C1009-83. 

REQUIREMENTS 

Equipment -- 

L i q u i d  s c i n t i l l a t i o n  c o u n t i n g  system 

Y a t e r i  a l s  

System t r i t i u m  standard,  unquenched 

--- 

Black l i q u i d  s c i n t i l l a t i o n  v i a l  

Reagents ---- 

None 



PAGE: 
RSL-103 

REVISION: 

TITLE: 
C a l i b r a t i o n  o f  L i q u i d  S c i n t i l l a t i o n  
Count ing systems 

4-06-87 

6.0 
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6.1.6 

6.1.7 

6.1.8 

6.1.9 

_.  .. 

P R oc E DU R E 
- 

Count 9eDroduci h i  1 i t v  Check 

Place t h e  a p p r o p r i a t e  unquenched t r i t i u m  source i n  t h e  counter  and 
lower  i n t o  c o u n t i n g  p o s i t i o n .  

Count f o r  t h e  s p e c i f i e d  t i m e  as g i ven  i n  t h e  ins t rument  logbook. 

Compare t h e  va lue  ob ta ined  from t h e  c m n t  w i t h  t h e  l i m i t s  on t h e  
a p p r o p r i a t e  c o n t r o l  c h a r t .  

Unless t h e r e  was an obv ious e r r o r  i n  de termin ing  t h e  va lue  (i.e., 
i n c o r r e c t  source, source p o s i t i o n ,  count t ime,  e tc . ) ,  app ly  t h e  
a p p r o p r i a t e  s t e p  below t o  t h e  value. 

Value <2a,  p l o t ,  reco rd  va lue  and proceed t o  6.1.10. 

Val.ue >2a, p l o t  and reco rd  t h e  value, and o b t a i n  a second count by 
pe r fo rm ing  t h e  same s teps  used i n  o b t a i n i n g  t h e  f i r s t  value. 

When a second v a l u e  i s  ob ta ined  i n  accordance w i t h  6.1.1 and 6.2.2, 
app ly  t h e  a p p r o p r i a t e  s t e p  below t o  t h e  value. 

Second va lue  <3a, p l o t  and r e c o r d  value. D i s t i n g u i s h  between t h e  
f i r s t  and second va lues p l o t t e d  on t h e  c o n t r o l  c h a r t  by u s i n g  d i f -  
f e r e n t  r e p r e s e n t a t i o n s  f o r  t h e  p o i n t s  (i.e., use dots  f o r  f i r s t  
va lues and x ' s  f o r  second counts ) .  

Second va lue  >3a, p l o t  and reco rd  t h e  value. D i s t i n g u i s h  between 
t h e  f i r s t  and second va lues as desc r ibed  i n  6.1.8. Take c o r r e c t i v e  
ac t i on .  (See S e c t i o n  6.3) 

6.1.10 Record and i n i t i a l  a l l  necessary da ta  i n  t h e  logbook. 

6.1.11 I f  a l l  r e s u l t s  a r e  s a t i s f a c t o r y ,  un load t h e  source and r e t u r n  i t  t o  
t h e  p roper  s to rage  l o c a t i o n .  

6.2 Background Check 

6.2.1 

I__-----I-- 

_ _  
An unquenched background b lank  i s  i nc luded  i n  each-group o f  samples. 
S ince each group o f  samples i s  counted severa l  t imes, t h e  average 
background f o r  t h e  c o u n t i n g  p e r i o d  shou ld  be ca l cu la ted .  
t ime  f o r  backgrounds and t h e  number of counts t o  be averaged a re  
g iven i n  t h e  i ns t rumen t  logbook. 

The count 

5 . 2 . 2  Record t h e  c a l c u l a t e d  background i n  t h e  approp r ia te  s e c t i o n  o f  t h e  
logbook. Oate and i n i t i a l  t h e  e n t r y .  P l o t  t h e  r e s u l t  on t h e  
cor respond ing  background c o n t r o l  c h a r t .  
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6.3 

6.3.1 
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6.3.3 

6.3.4 

6.3.5 

6.4 

6.4.1 

6.4.2 

6.4.3 

5.4.4 

5.4.5 

5.5 

5.5.1 

j.5.2 

Compare t h e  r e s u l t  w i t h  the  l i m i t s  on t h e  c o n t r o l  char t .  

I f  t h e  r e s u l t  i s  w i t h i n  t2a o f  t h e  expected value, the a n a l y s t  may 
use t h e  system average background f o r  c a l c u l a t i o n  o f  r e s u l t s .  
t h e  r e s u l t  i s  o u t s i d e  t h e  +2a l i m i t ,  use t h e  determined background 
va lue and r e f e r  t o  5.4 f o r  c o r r e c t i v e  ac t i ons .  

I f  

The t e c h n i c i a n  shou ld  rev iew t h e  background c o n t r o l  c h a r t  p e r i o d i  - 
c a l l y  t o  see i f  s i g n i f i c a n t  t rends  are  develop ing.  N o t i f y  t h e  
Labora tory  Manager, o r  h i s  designee, as necessary. 

C o r r e c t i v e  Ac t i ons  f o r  Poor Count -- R e p r o d u c i b i l i t y  -I-p Check Performance --- 

Clean t h e  s tandard  v i a l  w i t h  a l coho l  t o  remove d i r t  and 
f i n g e r p r i n t s .  

--------__I_.-.- 

Check system s e t t i n g s .  

Clean t h e  sample compartment. 

Repeat count  reproduc i  b i  1 i ty  check. 

N o t i f y  Labora tory  Manager, o r  h i s  designee, if t h e  recount va lue  i s  
> + 3 Q and proceed t o  s e c t i o n  6.5. 

C o r r e c t i v e  Ac t i ons  f o r  Poor --- Background Check Performance 

Perform s teps  6.3.1 th rough 6.3.3. 

Check f o r  e l e c t r o n i c  n o i s e  u s i n g  a b lack  v i a l .  

Lower t h e  b l a c k  v i a l  i n t o  t h e  proper  c o u n t i n g  p o s i t i o n  and perform 
severa l  10-mi n u t e  counts. 

A count r a t e  o f  more than  1-3 cpm i s  i n d i c a t i v e  of e l e c t r o n i c  no ise.  

N o t i f y  Labora to ry  Manager, o r  h i s  designee, of problem. 

Ins t rument  Shutdown -__----- 

I f  t h e  i ns t rumen t  f a i l s  t h e  d a i l y  q u a l i t y  c o n t r o l  t e s t s  f o r  
background and counts  r e p r o d u c i b i l i t y ,  and t h e  c o r r e c t i v e  a c t i o n s  i n  
6.3 and 6.4 do n o t  r e s o l v e  t h e  problem, t h e  ins t rument  must be 
dec la red  Out o f  Serv ice.  Note t h i s  a c t i o q  i n  t h e  system logbook. 
Appropr ia te  IT/RSL forms s h a l l  be a f f i x e d  t o  the  ins t rument  
(see appendix 10.1). 

_-_-_-I_- --.- 

The ins t rumen t  may be p laced  back i n  use once t h e  mal func t ioo  has 
been c o r r e c t e d  and t h e  above o u t l i n e d  q u a l i t y  c o n t r o l  c r i t e r i a  have 
been passed. Note t h i s  a c t i o n  i n  t h e  system logbook. 



t 3 2 2 3  
TITLE: 

C a l i b r a t i o n  o f  L i q u i d  S c i n t i l l a t i o n  
Count ing systems 

NO : PAGE: 

REVISION: DATE: 
R5I -103 5 

n - -  

7.0 

8.0 

8.1 
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8.2.1 

8.3 

8.3.1 

8.4 

8.4.1 

PRECISION AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

Responsi b i  1 i t y  f o r  I n s p e c t i o n  

It s h a l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  s t a f f  t o  ensure 
t h a t  a l l  t e s t  equipment used i s  c a l i b r a t e d  and t h a t  t h e  c a l i b r a t i o n  
i s  t raceab le  t o  known standards,  un less o t h e r w i s e  s ta ted .  

The Laboratory  Manager s h a l l  be respons ib le  f o r  t h e  a c t i o n s  of those 
t e c h n i c i a n s  d u r i n g  t h e  performance o f  t h i s  procedure t o  ensure t h e  
r e s u l t s  ob ta ined a r e  i n  accordance w i t h  t h e  procedure. 

The Q u a l i t y  Assurance s t a f f  s h a l l  p e r i o d i c a l l y  per fo rm s u r v e i l l a n c e s  
t o  determine compl iance t o  t h i s  procedure and rev iew a l l  assoc ia ted  
c o n t r o l  c h a r t s  f o r  any l o n g  range t rends i n  data. 

The t e c h n i c i a n  p e r f o r m i n g  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  work ing  p r o p e r l y  and a l l  i n s t r u m e n t  s e t t i n g s  a r e  
s e t  t o  t h e  proper  va lue  o r  p o s i t i o n .  

Acceptance C r i t e r i a  

The f o l l o w i n g  s e c t i o n s  of t h i s  procedure c o n t a i n  acceptance 
c r i t e r i a :  

6.1.3 

6.2.4 

Mater i  a1 Moni t o r i  nq 

None 

Equipment M o n i t o r i n g  

None 
. .  . -  
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Certification 

None 

__----- 

CALCULATIONS 

None 

APPENDICES 
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NONCONFORMING TAG 

I A f f e c t e d  I tem: 

I.D. No.: 
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. . . . . , , 

Issu of R1 
Time Period From:lI - 57 To: -p-/--- Samples A f f e c t e d  ' A5!, 

Procedure: (Tes t  Eqpt . .  Data Recordqd, Problems, S t e p s  Used,  e t c . )  - DATE 

ADD the following steps: 

4.4.4 %B 4000 Instruction Manualt1, Tennelec, Inc., Oak 
Ridge, TN, 1986. 

6.3 Tennelec LB 4000 

6.3.1 Refer to 4 . 4 . 4  for a complete description of all 

6.3.2 Normal operational settings for all controls are 

instrument controls. 

tabulated in the system logbook. 
infrequently should be checked for proper settings 
before the instrument is used. 

Those controls used 

Approved by: Laboratory Manager 

, Laboratory D i r e c t o r  
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. .  . 
. .  

. ,  
. - if.it is too high.. . - .  . ' 

. . .  

. .  . .  . .  
. . .  

Note: 
rates 'to counting groups not being used for low level 
counting. 

Slowly insert sample slide into instrument and slowly 
rotate the positioning knob into the UP position. 

Segregate samples of expected high counting 

6.3.4 

6.3.5 Verify that the instrument clock indicates the correct 
time. 

6.3.6 Position cursor in the display group box to be counted. 
Press F8 to clear previous count display. Verify that 
group counting times are correct. 
are to be changed, position cursor at time to be 
changed, type new time and press ENTER. Start counting 
by pressing F1. 

If counting times 

6.3.7 

6.3.8 

6.3.9 

Observe counting rate display to verify that counting 
has started. If the counting rate for a sample is 
disproportionally high for the group, contact the 
Laboratory Manager. 

When counting is complete, record appropriate sample 
data on the work sheet and counting sheet. 
samples from counter by rotating the position knob to 
the DOWN position and pulling the sample slide slowly 
out . 

Remove 

Repeat 6.3.3 to 6.3.8 as necessary to count remaining 
samples. 

080050 
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TITLE: 

Operat ion o f  Low Background 
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NO : PAGE: 

REVISION: DATE: 
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0 - -  

1 .o 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

PURPOSE 

Th is  'procedure p rov ides  i n s t r u c t i o n s  f o r  t he  opera t i on  o f  t h e  low 
background a lpha/beta coun t ing  i ns t rumen ta t i on .  

SCOPE 

Th is  procedure a p p l i e s  t o  t h e  r o u t i n e  opera t i on  of a l l  low- 
background a lpha and/or be ta  coun t ing  i ns t rumen ta t i on  w i t h  gas f l o w  
p r o p o r t i o n a l  de tec to rs .  

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora tory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l owed  d u r i n g  t h e  opera t i on  o f  
any low-background a lpha/be ta  coun t ing  system. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora tory  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance of  t h i s  procedure t o  personnel t h a t  a re  
exper ienced w i t h  t h i s  procedure and t h e  equipment assoc ia ted  w i t h  
i mpl ementat i on o f  t h i  s procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  opera te  t h e  ins t rument  
i n  accordance w i t h  t h i s  procedure and t o  r e p o r t  any abnorma l i t i es  t o  
t h e  Labora tory  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requirements and -- Specif icat ion_s_ 

T i t l e  10, Code of Federa l  Regu la t ions ,  Pa r t  50, Appendix I ,  
Numerical Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  f o r  
Operat ion t o  Meet t h e  C r i t e r i o n  "As Low as i s  Reasonably Achievable"  
f o r  Rad ioac t i ve  M a t e r i a l  i n  L i  ght-Water-cooled Nuclear  Power Reactor 
E f f 1 uents  . 
U.S. Nuclear Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  l lon i  t o r i  ng R a d i o a c t i v i t y  i n  t h e  Envi r m s  o f  Nuclear  Power 
P lan ts .  

. .  



NO : TITLE: 
Operat ion o f  Low Background RSL-104 
Alpha/Betn Count ing  Inst ruments REVISION: 

0 

4.1.3 IJ.5.- Nuclear  R e q i l a t o r y  Commission, Regu la to ry  Guide 4.15. Q u a i i t y  
Assurance f o r  R a d i o l o g i c a l  Mon i to r i ng  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

PAGE: 

DATE: 
2 

-. - 

4.1.4 " Q u a l i t y  Assurance Program Requirements f o r  Nuc lear  F a c i l i t i e s " ,  
ANSI /ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.5 ITAS Q u a l i t y  Assurance Manual. 

4.1.6 ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

4.2 Standards -_-- 
None 

4.3 Procedures 
-__I 

None 

4.4 Other P u b l i c a t i o n s  

4.4.1 "Alpha/Beta Systems , Model 2400", Opera tor ' s  Manual , Canberra 
I n d u s t r i e s ,  Meriden, CT, 1978. 

4.4.2 "LE35100 Opera t ing  I n s t r u c t i o n s , "  Tennelec, Inc. ,  Oak Ridge, TN, 
1979. 

4.4.3 "LB5100 I n s t r u c t i o n  Manual ,I' Tennelec, Inc.  , Oak Ridge, TN, 1979. 

5.0 REQUIREMENTS 

5.1 €qu i  prnent 

5.1.1 

5.2 M a t e r i a l s  

5 . 2 ~ 1 -  None- 

5.3 Reagents 

5.3.1 None 

Low Background Alpha/Beta Count ing System 

--I- 

- _ _  _ _  -~ 

-- 
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NO : 

RSL-104 
TITLE: 

Operat ion o f  Low Rackground 
PAGE: 

3 
AlphajReta Count ing Ins t ruments  REVISION: DATE: 

0 4-06-87 

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

.. .-  - 

PROCEDURE 

Canberra Model 2401 

Refer  t o  4.4.1 f o r  a complete d e s c r i p t i o n  of a l l  ins t rument  
con t ro l s .  

Normal o p e r a t i o n a l  s e t t i n g s  f o r  a l l  c o n t r o l s  a re  t a b u l a t e d  i n  each 
o f  t h e  ins t rument  logbooks. Con t ro l s  should be checked f o r  p roper  
s e t t i n g s  be fo re  an i ns t rumen t  i s  used. 

--------I 

A user  program must be s e t  up and runn ing  s p e c i f i c  t o  t h e  a n a l y s i s  
t o  be performed.' Re fe r  t o  4.4.2. 

Before each sample i s  loaded i n t o  t h e  s l i d e ,  be sure  t h e  sample 
p lanchet  does no t  extend above t h e  l e v e l  o f  t h e  p lanchet  ho lder .  
Never a l l o w  a p lanchet  t o  be loaded i f  i t  i s  t o o  high. 

Load t h e  sample and i n i t i a t e  t h e  count ing.  

When coun t ing  i s  complete, reco rd  t h e  sample r e s u l t s  and remove t h e  
sample. 

Repeat 6.1.4 t o  6.1.6 as necessary t o  count remain ing samples. 

Tennel ec LB-5100 

Refer  t o  4.4.2 and 4.4.3 f o r  a complete d e s c r i p t i o n  o f  a l l  
ment c o n t r o l  s . 
Normal o p e r a t i o n a l  s e t t i n g s  f o r  a l l  c o n t r o l s  a re  t a b u l a t e d  
system logbook. Those c o n t r o l s  used i n f r e q u e n t l y  should be 
f o r  p roper  s e t t i n g s  be fo re  t h e  ins t rument  i s  used. 

ns t ru -  

n t h e  
checked 

Planchet h o l d e r  numbered 1 has been reserved f o r  C a l i  b r a t i o n  
purposes. Regular  samples w i l l  n o t  be p laced i n  t h i s  ho lder .  

Backgrounds w i l l  be i n t e r s p e r s e d  w i t h  t h e  samples i n  a fashion so 
t h a t  t hey  w i l l  n o t  i n t e r f e r e  w i t h  samples t h a t  must be counted 
w i t h i n  a - s p e c i f i e d - t i m e .  - . .  . .~ . _  

Samples which have c r i t i c a l  decay o r  i ng rowth  t imes (i.e., 8 9 9 9 0 S r  
samples on t h e  f i r s t  coun t )  must be ass igned t o  t h e  f i r s t  a v a i l a b l e  
coun t ing  p o s i t i o n s .  

Each p lanchet  h o l d e r  i s  numbered. Re sure t h a t  t h e  sample loaded 
i n t o  the  number p lanche t  h o l d e r  corresponds w i t h  what has been 
recorded on t h e  da ta  sheet. 

000053 



TITLE: 
Opera t ion  o f  Low Rackgroun4 
Alpha/Reta Count ing Ins t ruments  

_ -  .. - - 

6.2.7 Before t h e  sample i s  p laced i n  t h e  s tack,  be sure t h e  sample 
p lanchet  does n o t  extend above t h e  l e v e l  o f  t h e  p lanchet  ho lder .  
Such a s i t u a t i o n  can cause a se r ious  jam of  t h e  sample changer. I f  
a jam occurs,  depress t h e  " H a l t "  b u t t o n  and n o t i f y  t h e  c o u n t i n g  room 
superv isor .  

NO : PAGE: 

REVISION: DATE: 
RSL- 104 4 

0 4-06-87 

6.2.8 To s e t  up f i r s t  and l a s t  sample, t ype  'IF" on t h e  te le t ype .  Answer 
t h e  ques t i ons  as prompted by t h e  te le t ype .  
t i o n a l  i ns t rumen t  c a p a b i l i t i e s .  

Refer  t o  4.4.2 f o r  add i -  

6.2.9 Ensure t h a t  f i r s t  sample t o  be counted i s  i n  t h e  sample h o l d e r  p o s i -  
t i o n e d  t o  be counted next .  

6.2.10 Push t h e  advance (ADV) o r  Reverse (REV) b u t t o n  u n t i l  t h e  d e s i r e d  
p lanchet  h o l d e r  i s  a t  t h e  l oad  p o s i t i o n .  Ensure t h a t  t h e  c o r r e c t  
group i s  count ing .  

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8 . 3  

P R E C I S I O N  AND ACCURACY 

None 

QUALITY ASSURANCE P R O V I S I O N S  

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager s h a l l  p e r i o d i c a l  l y  observe t h e  t e c h n i c i a n  
d u r i n g  t h e  use of  t h i s  procedure t o  ensure t h e  r e s u l t s  ob ta ined  are  
i n  accordance w i t h  t h e  procedure. 

The t e c h n i c i a n  pe r fo rm ing  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  work ing  p r o p e r l y  and i s  c a l i b r a t e d  p r i o r  t o  
s t a r t i n g  t h i s  procedure. 

Acceptance C r i t e r i a  
----ll_-_l_ 

Mater i  a1 Moni t o r i  ng ---- 

None 

000054 



NO : TITLE: PAGE: 
5 

8.4 

8.4.1 

8.5 

8.5.1 

Alpha/Reta Count ing Inst ruments 

9.0 

REVISION: DATE: 
9 4-06-87 

10.0 

None 

Cer t  i f i c a t i o n  -.- 

This procedure s h a l l  be approved by t h e  Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence w i t h  t h e  c a l  i b r a t  i on c r i t e r i o n  p r i o r  t o  
use. 

CALCULATIONS 

None 

APPENDICES 

None 
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U ' i  

TITLE: Cali brat ion of A '  
~~ ~ 

l p h a  Spectrometer I N O :  RSL-105 I PAGE: 1 
Systems I 

REVISION: 0 I DATE: 4-06-87 

1.0 - 

2.0 

3.0 

3.1 

3.2  

3.3 

4.0 

4.1 

4.1.1 

- 

4.1.2 

PURPOSE 

This procedure provides instructions for  checking the energy 
calibration of the alpha spectrometer, determining i f  the counts of 
a standard source are  reproducible and determining the s t a b i l i t y  of 
the background. 

SCOPE 

This procedure i s  applicable t o  a l l  a l p h a  spectrometer systems using 
a multichannel analyzer. 

RESPONSIBILITY 

I t  i s  the responsibil i ty of the Laboratory Manager, or his designee, 
t o  ensure that  this procedure i s  followed when calibrating the alpha 
spec t romet ry system. 

9 

I t  i s  the responsibil i ty of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel t h a t  are 
experienced with t h i s  procedure and the alpha spectroscopy system to  
be checked. 

I t  i s  the responsibil i ty of the technician performing t h i s  procedure 
t o  follow i t  and report any unusual results or trends in resul ts  t o  
the Laboratory Manager, or his designee, immediately. 

REFERENCES 

Requi rements and Speci f i cat  i i  

Tit le  10, Code of Federal Regulations, P a r t  50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions f o r  
Operation t o  Meet the Cri ter ia  "AS Low as i s  Reasonably Achievable" 
f o r  Radioactive Material in Light-Water-Cooled Nuclear Power Reactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1 , Programs 
f o r  Monitoring Radioactivity i .n  the Envi rons of Nuclear Power 
P1 ants. 



TITLE: C a l i  b r a t i o n  o f  Alpha Spect roqeter  NO: RSL-105 
Systems 

REVISION: 0 

4.1.3 U.S.  Nuclear  Regulatory  Commission, Regulatory  Guide 4.15., Q u a l i t y _  . 

Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.4 

PAGE: 2 

DATE: 4-06-87 

4.1.5 I T A S  Q u a l i t y  Assurance Manual. 

4.1.6 ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

4.2 Standards 

None 

4.3 Procedures 

None 

4.4 Other P u b l i c a t i o n s  

4.4.1 "Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  Radi o a n a l y t i c a l  
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

" E s t a b l i s h i n g  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Labora tor ies  W i t h i n  t h e  Nuclear  I n d u s t r y " ,  Annual Book o f  ASTM 
Standards, Vol. 12, C1009-83. 

4.4.2 

5.0 REQUIREMENTS 

5.1 Equipment 

5.1.1 Alpha Spectroscopy system 

5.2 M a t e r i a l s  

5.2.1 Alpha source - 230Th 

._ - . _  - -  _ _  _ _  5.3 -Reagents -- 
None 

6.0 PROCEDURE 

6.1 I n s t r u c t i o n s  f o r  Energy C a l i l b r a t i o n  



Calibration of Alpha  Spectrometer 
Systems 

6 .1-. -1 

6.1.2 

6.1.3 

6.1.4 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

5 : 2 ;9- 

5.2.10 

5.2.11 

NO:  RSL-105 PAGE: f 

REVISION: 0 DATE: 4-06-87 

Establish the -general instrument sett ings as --listed i n  -the 
appropriate system logbook. 

Mount the 230Th  source and acquire a spectrum f o r  t h e  specified time 
indicated in the logbook. 

Check position of 230Th  peak t o  insure i t  f a l l s  in correct region. 

Notify Laboratory Manager, o r  his designee, i f  peak i s  outside 
expected regi on. 

C o u n t  Reproduci bi 1 i t y  Check - 

Total the counts in the 2 3 0 T h  region. Calculate counter efficiency 
factor. 

Compare the efficiency factor with the control l imits specified on 
the control chart. 

Unless there was an obvious error  in determining the value (i .e. ,  
incorrect source, source position, count time, e tc . )  apply the 
appropriate step below t o  the value. 

Value <2a, plot and record value. Proceed t o  6.2.9. 

Value >2a, plot and  record the value, and obtain a second count by 
performing the same steps used in obtaining the f i r s t  value. 

When a second value i s  obtained in accordance with 6.1.1 t h r o u g h  
6.2.1 apply the appropriate step below t o  the value. 

Second value <3a, plot and record value. Proceed t o  6.2.9. 
Distinguish between the f i r s t  and second values plotted on the 
control chart by using different  representations for the points 
( i .e . ,  use dots f o r  f i r s t  values and X ' s  f o r  second counts. 

Second value >3a, plot and record the value, take corrective action 
(see section 6.4). Distinguish between the f i r s t  and second values 
as described in 6.2.7. 

Record-and i n i t i a l  a1 1 -neTiissary da-t-a- i n the-l-ogbook-:-- 

Return source t o  the proper storage location i f  a l l  results are 
satisfactory . 
The technician should review the control chart periodically t o  see 
i f  s ignificant trends are developing. 
Manager, o r  his designee, as necesssary. 

Notify the Laboratory 

00082 
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Calibration of Alpha  Spectrometer No: RSL-105 
Systems REVISION: 0 

PAGE: 4 

DATE: 4-06-87 

6.3- 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

6.3.6 

6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

6.4.6 

6.5 

6.5.1 
- - ~ . ~  

6.5.2 

. .  _ .  De t ec t o r --- R a c k g r ou n_d_ 

Establish the general instrument sett ings as l i s t ed  i n  the 
appropriate system 1 ogbook. 

Position the counting p la t form with a blank planchet under the 
surface barr ier  detector and acquire an alpha spectrum for 1000 
minutes. 
frequently as the counting schedule permits. 

Visually inspect the spectrum f o r  peaks o r  abnormalities. 
unusual spectrum t o  the Laboratory Manager, or his designee, 
immediately. 

R u n  blank planchets weekly, as a minimum, o r  more 

Report an 

Total the counts in the region of interest .  

Compare the totaled counts with previous values specified in the 
1 ogbook. 

Notify.the Laboratory Manager, o r  his designee, i f  the val'ues are 
different by more t h a n  a factor  of 3. 
1 ogbook. 

Record values in system 

Corrective Action 

Check instrument set t ings.  

Check cable connections. 

Check detector high voltage and system vacuum. 

Check source position ( i f  applicable). 

Repeat appropriate section of procedure. 

Report abnormal resul ts  t o  Laboratory Manager, o r  his designee. 

Instrument Shu tdown  

I f  the alpha spectrometer f a i l s  the energy calibration o r  reproduci- 
bility-check, and-the corrective action -described in Section -6;4 
does not  resolve the problem, the instrument must be declared 
O u t  of Service. Note th i s  action in the system logbook. 
Kpr i=IT/RSL forms shall be affixed t o  the instrument (see 
appendix 10.1). 

The instrument may be placed back in use once the malfunction has 
been corrected and the above outlined quality control c r i t e r i a  have 
been passed. Note t h i s  action in the system logbook. 

. 430 1 8 1  
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TITLE: C a l i b r a t i o n  o f  Alpha Spectrometer I NO:  RSL-105 PAGE: 5 
Systems 

REVISION: 0 DATE: 4-06-87 

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

3.1.3 

3.1.4 

3.1.5 

3.2 

3.2.1 

1.3 

1.3.1 

1.4 

1.4.1 

~. PRECISION AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

- R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  ensure t h a t  a l l  t e s t  
equipment used i s  c a l i b r a t e d  and t h a t  t h e  c a l i b r a t i o n  i s  t r a c e a b l e  
t o  known standards, un less  o therw ise  s ta ted .  

The Laboratory  Manager s h a l l  be respons ib le  f o r  t h e  a c t i o n s  o f  those 
t e c h n i c i a n s  per forming t h i s  procedure. 

The Laboratory  Manager s h a l l  p e r i o d i c a l l y  observe t h e  t e c h n i c i a n  
d u r i n g  t h e  performance o f  t h i s  procedure t o  ensure t h e  r e s u l t s  
ob ta ined a r e  i n  accordance w i t h  t h e  procedure. 

The Q u a l i t y  Assurance s t a f f  s h a l l  p e r i o d i c a l l y  per fo rm s u r v e i l l a n c e s  
t o  determine compliance t o  t h i s  procedure and rev iew a l l  assoc ia ted  
c o n t r o l  c h a r t s  f o r  any l o n g  range t rends  i n  data. 

The t e c h n i c i a n  p e r f o r m i n g  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  work ing  p r o p e r l y  and a l l  i n s t r u m e n t  s e t t i n g s  a r e  
s e t  t o  t h e  proper  va lue  o r  p o s i t i o n .  

AcceDtance C r i t e r i a  

The f o l l o w i n g  s e c t i o n s  of t h i s  procedure c o n t a i n  acceptance c r i t e r i a :  

6.2.4 Cont ro l  c h a r t  l i m i t s  

6.2.5 Cont ro l  c h a r t  l i m i t s  

6.3.6 Cont ro l  l i m i t s  

. _ ~ _  ~ ~ . . . - 
Flater i  a1 Moni t o r i  ng 

None 

Equipment M o n i t o r i n g  

None 
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R E V I S I O N :  0 
Count i nq Ins t ruments  

1 .o 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

D A T E :  4-06-87 

PURPOSE 

Th is  procedure prov ides  i n s t r u c t i o n s  f o r  t he  c a l i b r a t i o n  o f  a lpha 
and/or be ta  co i i n t i ng  i n s t r u m e n t a t i o n  by p e r i o d i c a l l y  check ing  a 
re fe rence s tandard i n  a r e p r o d u c i b l e  manner and by m o n i t o r i n g  t h e  
day-to-day background assoc ia ted  w i t h  each inst rument .  

SCOPE 

Th is  procedure a p p l i e s  t o  a l l  low background systems used 
coun t ing  a lpha and/or be ta  r a d i a t i o n .  

RESPONSIBILITY 

n 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora tory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l o w e d  d u r i n g  t h e  check o f  any 
low background a lpha/be ta  coun t ing  system. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora tory  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance o f  t h i s  procedure t o  personnel t h a t  a re  
exper ienced w i t h  t h i s  procedure and t h e  low background a lpha/be ta  
coun t ing  system t o  be checked. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  per forming t h i s  procedure 
t o  f o l l o w  i t  and r e p o r t  any abnormal r e s u l t s  o r  t rends  i n  r e s u l t s  t o  
t h e  Labora tory  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  --- 
T i t l e  10, Code of Federa l  Regu la t ions ,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  f o r  
Opera t ion  t o  Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievable"  
f o r  Rad ioac t i ve  M a t e r i a l  i n  L ight -Water-cooled Nuclear Power Reactor  
E f f l u e n t s .  

U.S. Nuclear  Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  M o n i t o r i n g  R a d i o a c t i v i t y  i n  t h e  Envi rons o f  Nuclear Power 
P lan ts .  
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4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

5.0 

5.1 

5.1.1 

IJ.5. Nuclear  Requl-atory Coimiss ion ,  Requ la to ry -Guide  4.15, Q u a l i t y  
Assurance f o r  Radio log ica l  Monitor ing Programs (Normal O p e r a t i o n s )  - 
Eff luent  Streams and the Environrnent. 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear  Faci 1 i t i es" ,  
ANSI/ASME N Q A - 1  ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assiirance Manual, Labora tory  S p e c i f i c  Attachment.  

S tandards  - 

None 

Procedures  --__- 
None 

Other Pub1 i c a t i o n s  

"LB5100 Opera t ing  I n s t r u c t i o n s , "  Tennelec ,  Inc . ,  Oak Ridge,  TN 
1979. 

-- 

I n s t r u c t i o q  Manual, Model 2000 P o r t a b l e  S c a l e r ,  Ludlum Measurements,  
Inc . ,  Sweetwater ,  TX, 1982. 

" E s t a b l i s h i n g  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
L a b o r a t o r i e s  W i t h i n  the  Nuclear  I n d u s t r y " ,  Annual Rook of ASTM 
Standa rds ,  Vol. 12 ,  C1009-83. 

AlphalReta Systems,  Model 2401, Opera to r s  Manual, Canberra  
I n d u s t r i e s ,  Meniden, CT, 1978. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
L a b o r a t o r i e s " ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

. _ _  REQUIREMENTS - _ _ _ _  .- ~ 

E q u i p m e n t  

Low Background Alpha/Oeta Counting System 



C a l i b r a t i o n  o f  AlphalDeta 
Count ing Inst ruments 

5.2 

5.2.1 

5.2.2 

5.3 

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

- M a t e r i a l s  ---- 
Alpha check source - norma 

Beta check source - normal 

Reagents - 

None 

PROCEDURE 

Beta Count ReDroduci b i  1 i t v  Check 

Load t h e  b e t a  check source i n t o  c o u n t i n g  p o s i t i o n  i n  t h e  manner 
p r e s c r i b e d  by t h e  i n s t r u m e n t ' s  o p e r a t i n g  procedure and count  i t  f o r  
t h e  s p e c i f i e d  t ime. The geometry must be reproduc ib le .  The check 
source and p r o p e r  count t i m e  a r e  g iven i n  t h e  a p p r o p r i a t e  i n s t r u m e n t  
1 ogbook . 
Compare t h e  r e s u l t  w i t h  t h e  l i m i t s  on ins t rument  c o n t r o l  c h a r t .  

Unless t h e r e  was an obvious e r r o r  i n  de termin ing  t h e  va lue  (i.e., 
i n c o r r e c t  source, source p o s i t i o n ,  count t ime, e tc . ) ,  apply  t h e  
a p p r o p r i a t e  s t e p  below t o  t h e  value. 

If t h e  va lue  f a l l s  w i t h i n  k2a o f  t h e  mean, p l o t  and r e c o r d  t h e  va lue  
and proceed t o  6.1.10. 

I f  t h e  va lue  f a l l s  ou ts ide  ?2u, p l o t  and r e c o r d  t h e  value, and 
o b t a i n  a second count by per fo rming  t h e  same steps used i n  o b t a i n i n g  
t h e  f i r s t  value. 

When a second va lue  i s  ob ta ined i n  accordance w i t h  6.1.5, app ly  t h e  
a p p r o p r i a t e  s t e p  below t o  t h e  value. 

6.1.7 I f  t h e  second va lue  f a l l s  w i t h i n  2% o f  t h e  mean, p l o t  and r e c o r d  t h e  
- _ - _  va lue  and proceed- to  6.1.9,- D i s t i n g u i s h  between t h e  f i r s t  and 

second values p l o t t e d  on t h e  c o n t r o l  c h a r t  b y i s i n g  d i f f e r e n t  r e p r e -  
sentations,for t h e  p o i n t s  (i.e., use do ts  f o r  t h e  f i r s t  values and 
x ' s  f o r  t h e  second counts).  
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6.1.8 I f  the  second va lue  f a l l s  ou ts ide  2 % .  p l o t  and reco rd  t h e  va lue and 
n o t i f y  t h e  Labora to ry  Manager, o r  h i s  designee, so t h a t  c o r r e c t i v e  
a c t i o n  can be taken. D i s t i n g u i s h  between t h p  f i r s t  and second 
values as desc r ibed  i n  6.1.7. Refer t o  6.5 f o r  c o r r e c t i v e  ac t i ons .  

6.1.9 Record and i n i t i a l  a l l  necessary da ta  i n  t h e  logbook. 

6.1.10 If a l l  r e s u l t s  a r e  s a t i s f a c t o r y ,  un load t h e  check source and r e t u r n  
i t  t o  t h e  p roper  s to rage loca t i o r l .  

6.2 

6.2.1 

6.2.2 

6.3 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.4 

6.4.2 

6.5 

6.5.1 

6.5.2 

Alpha Count I_ R e p r o d u c i b i l i t y  Check 

Load t h e  a lpha check source i n t o  coun t ing  p o s i t i o n  i n  t h e  manner 
p resc r ibed  by t h e  i ns t rumen t ' s  ope ra t i on  procedure and count i t  f o r  
t h e  s p e c i f i e d  t ime. The check source and proper  count t ime  are  
g iven i n  t h e  a p p r o p r i a t e  i ns t rumen t  logbook. 

Proceed as i n  s teps  6.1.2 th rough 6.1.10 

Beta Background Check 

Background counts  a re  t o  be i n t e r s p e r s e d  
r o u t i n e  sample l o a d  f o r  t h e  ins t rument .  
background i n  t o t a l  counts. The count t 
i n  t h e  a p p r o p r i a t e  ins t rument  logbook. 

Record t h e  backqround i n  t h e  a p p r o p r i a t e  

t o  complete t h i s  check. 

d a i l y  th roughout  t h e  
C a l c u l a t e  t h e  average 
me f o r  backgrounds i s  g i ven  

s e c t i o n  of t h e  i ns t rumen t  
logbook. Date and i n i t i a l  t h e - e n t r y .  
ment background c o n t r o l  cha r t .  

P l o t  t h e  va lue  on t h e  i n s t r u -  

Compare t h e  background c a l c u l a t e d  f o r  t h e  day w i t h  t h e  mean va lue  on 
t h e  background c o n t r o l  cha r t .  
t h e  mean, use t h e  mean background va lue  f o r  c a l c u l a t i o n s .  I f  t h e  
d a i l y  f i g u r e  f a l l s  o u t s i d e  t h e  ?2a v a r i a t i o n ,  use t h e  a c t u a l  
background va lue  f o r  c a l c u l a t i n g  sample r e s u l t s .  

I f  t h e  d a i l y  va lue  i s  w i t h i n  +2a o f  

I f  the  va lue  o f  d a i l y  background i s  >3a above o r  below t h e  mean 
average background, t a k e  c o r r e c t i v e  a c t i o n  as descr ibed i n  6.6. 

Alpha Rackground Check 

Proceed as i n  s teps  6.3.1 th rough 6.3.4 t o  complete t h i s  check. 

---- 

C o r r e c t i v e  Ac t i ons  -- f o r  Poor Count R e p r o d u c i b i l i t y  -- Check Performance 

Check t h e  source p o s i t i o n i n g .  

Check t h e  gas supp ly  f o r  p ressure  v a r i a t i o n s  ( i f  a p p l i c a b l e ) .  
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6.5.3 

6.5.4 

6.5.5 

6.5.6 

6.5.7 

6.5.8 

6.6 

6.6.1 

6.6.2 

6.6.3 

6.6.4 

6.6.5 

6.6.6 

6.6.7 

6.7 

5.7..1 

5.7.2 

Check the gas by changing t o  a- d i f ferent  cylinder. Rad gas usual-ly 
i s  indicated when several instruments operating o f f  the same supply 
change drast ical ly  a t  the same time. 

Check the instrument h i g h  voltage sett ing.  

Check the instrument cabling and grounding to  see i f  the high 
voltage i s  arcing. 

For instruments using pulse height discrimination t o  separate a lpha  
and  beta, check the alpha/beta crossover. 

Repeat count reproducibility check. 

Notify Laboratory Manager, o r  his designee, i f  the recount value i s  
> ? 3 Q and proceed t o  section 6.7. 

Corrective Action f o r  Poor Background Check Performance 

Perform checks described i n  steps 6.5.2 through 6.5.7. 

Clean the sample counting compartment and planchet holders. 

Thoroughly b u t  carefully clean the detector window w i t h  water o r  
ethanol. Notify the Laboratory Manager p r io r  t o  performing t h i s  
step. 

Check the instrument preamplifiers and other signal processing c i r -  
cu i t s  f o r  malfunction. 

Check the instrument guard detector ( i n  a dual detector system). 

Repeat appropriate background check. 

Yotify the Laboratory Manager, o r  his designee, i f  the recount value 
i s  > 4 3 Q and proceed t o  section 6.7. 

Instrument S h u t d o z  

. I f  _. the instrument f a i l s  the d a i l y  q u a l i t y  .- control t e s t s  f o r  
background o r  count-reproduci b i l  i t y ,  and the corrective actions in 
6.5 a n d  6.6 do not resolve the problem, declare the instrument 
O u t  of Service. Note th i s  i n  the logbook. Appropriate IT/RSL forms 
shall  be affixed t o  the instrument (see appendix 10.1). 
--I___ 

The instrument may be placed back i n  service once the malfunction 
has been corrected and  the above outlined q u a l i t y  control c r i t e r i a  
have been passed. 
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7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.1.4 

5.1.5 

8.2 

8.2.1 

PRECISION AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

Responsibility f o r  Inspection 

I t  shall be the responsibility of the technician t o  ensure t h a t  a l l  
t e s t  equipment used i s  calibrated and t h a t  the calibration i s  t r a -  
ceable t o  known standards, unless otherwise stated.  

The Laboratory Manager shall be responsible f o r  the actions of those 
technicians performing th i s  procedure. 

The Laboratory Manager shall periodically observe the technician 
during the performance of t h i s  procedure t o  ensure the resul ts  
obtained are in accordance w i t h  the procedure. 

The Quality Assurance s t a f f  shall periodical l y  perform survei 1 lances 
t o  determine compliance t o  th i s  procedure and review a l l  associated 
control charts for any long range trends in d a t a .  

The technician performing this procedure shall ensure t h a t  a l l  
equipment used is  working properly and a l l  instrument set t ings are 
set  t o  the proper value o r  position. 

Acceptance Cri ter ia  

The following sections of t h i s  procedure contain acceptance 
c r i t e r i a :  

6.1.4 Control chart l imits 

6.1.5 Control chart l imits 

6.1.7 Control chart l imits 

6.1.8 Control chart l imits 

6.2.2 Control chart l imits 

6.3.3 Control chart l imits 

6.3.4 Control chart l imits 



3 2 2 3  
TITLE: C a l i b r a t i o n  of  Alpha/Heta 

Counting Ins t ruments  
N O :  K 3 L  

REV IS ION: (' 

PAGE: ' 
DATE: 4-0b-8/ 

1 I 

6.4.1 Cont ro l  c h a r t .  1 i m i  t s  . .  

6.5.8 Cont ro l  c h a r t  l i m i t s  

6.6.7 Cont ro l  c h a r t  l i m i t s  

8.3  

8.4 

8.5 

9.0 

10.0 

- 

Mater i  a1 Moni t o r i g  -. 

None 

Equipment Moni t o r i  n 2  

None 
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Operation of L i q u i 4  Scint i l la t ion RSL- 107 
C o u n t i n g  Instruments REVISION: 

0 

PAGE: 

DATE: 
1 

4-06 -8 7 

. ._ 

1.0 

2.0 

3.0 

3.1 

3.2 

3 . 3  

4.0 

4 - 1  

4 . 1 . 1  

._ 

4 - 1 . 2  

4 . 1 . 3  

PURPOSE- 

This procedure provides instructions for the operation of  the liquid 
sc in t i l l a t ion  instrumentation. 

SCOPE 

This procedure applies t o  the routine operation of  a l l  liquid scin- 
t i l l a t i o n  counters. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  t h i s  procedure i s  followed during the operation of 
the liquid sc in t i l l a t i on  counting instruments by the technician and 
t h a t  a l l  necessary personnel are thoroughly familiar with i t .  

I t  i s  the responsibil i ty of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure to  personnel t h a t  are 
experienced with th i s  procedure and  with the associated equipment. 

I t  i s  the responsibil i ty of the technician t o  operate the instrument 
in accordance with t h i s  procedure and t o  report any abnormalities t o  
the Laboratory Manager, or his designee, immediately. 

REFERENCES 

Requirements and Specifications 

Ti t le  10, Code of Federal Regulations, Par t  50 ,  Appendix 1,  
Numerical Guides for Design Objectives and  Limiting Conditions for  
Operation t o  Meet the Cri ter ia  “AS Low as i s  Reasonably Achievable” 
-for Radioacti-ve Materi a-l -in Li ght-Water-cooled Nuclear Power Reactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4 . 1 ,  Programs 
f o r  Monitoring Radioactivity in the Environs of Nuclear Power 
Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4 . 1 5 ,  Quality 
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 

080075 



NO : 
RSL-107 

TITLE: 
Opera t ion  o f  L i q u i d  S c i n t i l l a t i o n  
Count ing Ins t ruments  REVISION: 

0 

4.1.4 

4.1.5 

4.1.6 

4.2 
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" Q u a l i t y  Assurance Program Requirements f o r  Nuclear  Faci  1 i t i e s " ,  
ANSI /ASME N Q A - 1  ( l a t e s t  e d i t i o n ) .  

000876 1 

I T A S  Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards 

None 

--- 

Procedures 

None 

Other Pub1 i c a t i o n s  

Operat ion Manual, Packard 2000 CA/LL L i q u i d  S c i n t i l l a t i o n  Counter, 
Packard I n s t r u m e n t  Company , Downers Grove, IL, 1985. 

--- 

REQUIREMENTS 

-- Equipment 

L i q u i d  s c i n t i l l a t i o n  counter  

M a t e r i  a1 s -- 
None 

Reagents 

None 

PROCEDURE 

Refer  t o  4.4.1 f o r  a complete d e s c r i p t i o n  o f  a l l  ins t rument  
c o n t r o l  s. 

Normal o p e r a t i o n a l  s e t t i n g s  f o r  a l l  c o n t r o l s  a re  t a b u l a t e d  i n  t h e  
ins t rument  logbooks. 
checked f o r  p r o p e r  s e t t i n g s  b e f o r e  each use o f  t h e  inst rument .  

Those c o n t r o l s  used i n f r e q u e n t l y  should be 

Check t o  ensure t h a t  t h e  ins t rument  i s  s e t  f o r  loading. The 
a p p r o p r i a t e  c o u n t i n g  p r o t o c o l  f l a g  s h a l l  be i n s e r t e d  i n  t h e  f r o n t  
c a r r i e r s  t o  be used. Refer  t o  4.4.1 t o  s e t  up a p r o t o c o l .  



TITLE:  
Operat ion o f  L i q u i d  S c i n t i l l a t i o n  
Count ing Ins t ruments  

6.4 

6.5 

6.6 

6.7 

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.2.1 

8.3 

8.3.1 

8.4 

8.4.1 

NO : 
RSL- 107 

REVISION: 

- L  

P A G E :  
~~ ~ 

D A T E :  
4-06-87 

Load each sample i n  t h e  o r d e r  no ted  on t h e  a p p r o p r i a t e  d a t a  a n a l y s i s  
sheet. 

I n i t i a t e  c o u n t i n g  as descr ibed i n  4.4.1. 

When c o u n t i n g  has ceased, examine t h e  p r i n t o u t  t o  no te  any samples 
w i t h  u n u s u a l l y  h i g h  o r  low count r e l a t i v e  t o  o t h e r  s i m i l a r  samples. 
If a h i g h  o r  low count i s  noted, c o n t a c t  t h e  Labora tory  Manager, o r  
h i s  designee f o r  a p p r o p r i a t e  a c t i o n .  

Unload t h e  samples f r o m  t h e  ins t rument  and r e t u r n  t o  t h e  t e c h n i c i a n  
who performed t h e  ana lys is .  

P R E C I S I O N  AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager s h a l l  p e r i o d i c a l  l y  observe t h e  t e c h n i c i a n  
d u r i n g  t h e  use o f  t h i s  procedure t o  ensure t h e  r e s u l t s  o b t a i n e d  a r e  
i n  accordance w i t h  t h e  procedure. 

The t e c h n i c i a n  p e r f o r m i n g  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  work ing  p r o p e r l y  and i s  c a l i b r a t e d  p r i o r  t o  
s t a r t i n g  t h i s  procedure. 

Acceptance C r i t e r i a  

The f o l l o w i n g  s e c t i o n s  o f  t h i s  procedure c o n t a i n  acceptance 
c r i t e r i a :  

6.3 Correc t  c o u n t i n g  p r o t o c o l  

M a t e r i  a1 M o n i t o r i n g  

None 

€qu i  pment Moni t o r i  ng 

None 

000077 
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TITLE: 

Operation of Liquid Scint i l la t ioq 
C o u n t i n g  Instruments 

NO : PAGE: 

REVISION: DATE: 
4 RSL- 107 

0 4-06-87 

8.5 

8.5.1 

9.0 

10.0 

- 

Cert i f icat ion 

This procedure shall be approved by the Quality Assurance s t a f f  f o r  
completeness and concurrence with the calibration c r i te r ion  prior t o  
issue. 

-- - -- 

CALCULATIONS 

None 

APPENDICES 

000078 
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Director 
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TITLE: 
Operat ion o f  Alpha S c i n t i l l a t i o n  

NO : PAGE: 
1 RSL-108 

1.0 

2.0 

3.0 

3.1 

3.2  

3 .3  

4.0 

4.1 

4.1.1 

. .- 

4.1.2 

Count i ng Ins t ruments  

PURPOSE 

REVISION: DATE: 
0 4-10-87 

Th is  procedure p rov ides  i n s t r u c t i o n s  f o r  t he  
s c i n t i l l a t i o n  coun t ing  i ns t rumen ta t i on .  

SCOPE 

Th is  procedure app 
t i l l a t i o n  coun t ing  

RESPONSIBILITY 

i e s  t o  t h e  r o u t i n e  operat  
i ns t rumen ta t i on .  

ope ra t i on  of  a lpha 

on o f  a l l  a lpha s c i n -  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l owed  d u r i n g  t h e  o p e r a t i o n  o f  
a l l  a lpha s c i n t i l l a t i o n  c o u n t i n g  ins t rumenta t ion .  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Laboratory  Manager, o r  h i s  designee, 
t o  de lega te  t h e  performance o f  t h i s  procedure t o  personnel  t h a t  a re  
exper ienced w i t h  t h i s  procedure and t h e  equipment assoc ia ted  w i t h  
implementat ion o f  t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  opera te  t h e  i ns t rumen t  
i n  accordance w i t h  t h i s  procedure and t o  r e p o r t  any a b n o r m a l i t i e s  t o  
t h e  Labora tory  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Reaui rements and SDeci f i c a t  ons 

T i t l e  10, Code o f  Federa l  Regu la t ions ,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  f o r  
Opera t ion  t o  Meet t h e  C r i t e r i o n  "As Low as i s  Reasonably Ach ievab le"  
f o r  Rad ioac t i ve  M a t e r i a l  i n  Light-Water-Cooled Nuclear  Power Qeactor 
E f f l u e n t s .  --- . _. - ._ - ._ - ._ ~ 

U.S. Nuc lear  Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  Moni t o r i  ng Radi o a c t i  v i  t y  i n  t h e  Envi rons o f  Nuclear  Power 
P1 ants. 

oooa 
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NO : TITLE: PAGE: 

2 h e r a t i o n  o f  Alpha S c i n t i l l a t i o n  

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.3 

5.3.1 

RSL-108 

1J.S. Nuclear Regu la to ry  Commission, Regulatory  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

" Q u a l i t y  Assurance Program Requi rements f o r  Nuc lear  Fac i  1 i t i e s "  , 
ANSI/4SME NQA-1 ( l a t e s t  e d i t i o n ) .  

I T A S  Qual i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

Standards 

None 

- Procedures 

None 

Other P u b l i c a t i o n s  

Model 1000 S i x  Decade Sca ler ,  I n s t r u c t i o n  Manual , Ludlum 
Inst ruments Inc., Sweetwater, Texas 79556 

Model 2000 P o r t a b l e  Scaler ,  I n s t r u c t i o n  Manua , Ludlum Ins t ruments  
Inc.  , Sweetwater, Texas 79556. 

cbu n t i n g I n s t rumen t s 
O 

REQUIREMENTS 

DATE: - -  

Eq u i pme n t 

Alpha S c i n t i l l a t i o n  Count ing System 

M a t e r i a l s  

Sci n t i  1 l a t i o n  d i s c s  

Reagents 

None 



. ... 

TITLE: 
Operation of A l p h a  Sc in t i l l a t ion  
C o u n t i n g  Instruments 

NO : PAGE: 

REVISION: DATE: 
3 RSL-108 I 

0 4-10-87 

.. 

6.0 PROCEDURE 

6.1 Refer t o  4.4.1 and 4.4.2, as appropriate, f o r  a complete description 

6.2 Normal operational set t ings f o r  a l l  controls are tabulated i n  each 
Controls should be checked f o r  proper 

o f  a l l  instrument controls. 

of the instrument logbooks. 
sett ings before an instrument i s  used. 

Sefore each sample is  loaded into the s l ide ,  be sure the sample 
planchet does not  extend above the level of the planchet holder. 
Never allow a planchet t o  be loaded i f  i t  i s  too  high. 

6.3 

6.4 Load the sample and i n i t i a t e  the counting for the required count 
time. 

When counting i s  complete, record the sample results and remove the 
s amp1 e. 

Repeat 6.3 t o  6.5 as necessary t o  count remaining samples. 

6.5 

6.6 

I 7.0 PRECISION AND ACCURACY 

None 

8.0 QUALITY ASSURANCE PROVISIONS 

8.1 Responsibility for Inspection 

8.1.1 The Laboratory Manager shall periodically observe the technician 
during the use of t h i s  procedure t o  ensure the results obtained are 
in accordance with the procedure. 

8.1.2 The technician performing t h i s  procedure shall ensure t h a t  a l l  
equipment used i s  working properly and i s  calibrated prior t o  

- - s t a r t i n g - t h i s  procedure. - ~ . - _  ._ - - _  

8.2 Acceptance Cri ter ia  

None 

8.3 Material Monitoring 

None 



NO : 
RSL-108 TITLE: 

Operat i  on o f  A1 pha Sci  n t i  11 a t  i o n  
Count ing Ins t ruments  REVISION: 

0 

8.4 

8.5 

8.5.1 

9.0 

10.0 

PAGE: 

DATE: 
4 

4-10-87 

. -  - 

Equipment M o n i t o r i n g -  

None 

C e r t i  f i c a t i  on 

This  procedure s h a l l  be approved by t h e  Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence w i t h  t h e  c a l i b r a t i o n  c r i t e r i o n  p r i o r  t o  
use. 

CALCULATIONS 

None 

APPEND ICES 

None 

. .  . 
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. .  . '  - .  PROCEDURE DEVELOPMENT/CHANCE 

. I  L 

Supplement to e x i s t i n g  procedure? Yes (%I No ( 
If  y e s ,  e n t e r  paragraph number to reference i n s e r t i o n  point:-% 

. -  
Procedure Tit le  6 Number ( I f  e x i s t s )  =I - \ ~ S O  

. _  
- Descr ip t ion  of experiment or method c ~ n - ~   ME^ @,-ne\ m w r s  

ZbsUr OF R'SL- 10% Rt 
USL- Ia Time Period From: 8 b k l  To: -pf- Samples Affected- . .  

Procedure: (Test Eqpt. ,  Data Recorded, Problems, S teps  Used, e t c . )  DATE 
8-18-87 

\oo 6.1.5 Using the MCA feature of the NDi66 set the l e f t  marker t o  channel 58 
and the r ight  marker t o  W. 

409b 

Submitted by: 
\ 

Laboratory Manager 

Laboratory Director 

QA/QC/Director, ITAS 

000085 
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TITLE: 

Backgroiind Determi n a t i o n  of  a 
Germanium Oetec tor  System 

NO : PAGE: 

REVISION: DATE: 
RSI -109 1 

n - -  

1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

PURPOSE 

Th is  procedure p r o v i d e s  i n s t r u c t i o n s  f o r  d e t e r m i n i n g  t h e  background 
o f  a germanium d e t e c t o r  system. 

SCOPE 

These i n s t r u c t i o n s  are  a p p l i c a b l e  t o  a l l  germanium d e t e c t o r  systems. 

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Laboratory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l o w e d  whenever t h e  background 
d e t e r m i n a t i o n  of  a germanium d e t e c t o r  system i s  performed. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora tory  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance of  t h i s  procedure t o  personnel  t h a t  a r e  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc ia ted  
w i t h  t h e  implementat ion of t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  of  t h e  person who performs t h i s  procedure 
t o  f o l l o w  t h e  i n s t r u c t i o n s  and t o  r e p o r t  any problem t o  t h e  
Labora tory  Manager, o r  h i s  designee. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federa l  Regu la t ions ,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design O b j e c t i v e s  and L i m i t i n g  C o n d i t i o n s  f o r  
Operat ion t o  Meet t h e  C r i t e r i a  "As  Low as i s  Reasonably Achievable"  
f o r  Radi o a c t i  ve M a t e r i  a1 i n  L i  ght-Water-cool  ed Nuc lear  Power Reactor  
E f f 1 uent  s . 
U.S. Nuclear  Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  Moni t o r i  ng R a d i o a c t i v i t y  i n  t h e  Envi rons o f  Nuclear  Power 
Plants .  

U.S. Nuclear  Regu la to ry  Commission, Regulatory  Guide 4.15. Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Envi ronment. 

" Q u a l i t y  Assurance Program Requi rements f o r  Nuclear  Fac i  1 i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  
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TITLE: NO : 

Background Determinat ion  of a 
Germanium D e t e c t o r  System REVISION: 

- 
n 

PAGE: 

DATE: 
? 

- -  
- .  

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.2 

5.3 

..-.. 

6.0 

6.1 

6.1.1 

6.1.2 

I T A S  Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t i  ons 

ND66-B Mu1 t i c h a n n e l  AnalyzerlRemote Terminal  Operato 
Manual, Nuc lear  Oata Inc .  Schamberg, IL ,  1983. 

Nucl ide I n d e n t i f i c a t i o n  Sof tware I n s t r u c t i o n  Manual, 
Inc., Schamberg, I L ,  1983. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  C o n t r o l  i n  Radi oana 
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 

REQUIREMENTS 

Equ i pme n t  

Germani um Spectroscopy System 

Mater i  a1 s 

None 

Reagents 

PROCEDURE 

I n s t r u c t  i ons 

' s  I n s t r u c t i o n  

Nuclear  Data 

y t i c a l  
1977. 

E s t a b l i s h  t h e  i n s t r u m e n t  s e t t i n g s  f o r  a background d e t e r m i n a t i o n  as 
l i s t e d  i n  t h e  systems logbook. 

Remove a l l  r a d i o a c t i v e  m a t e r i a l s  (i.e., sources and/or samples) f r o m  
t h e  d e t e c t o r  s h i e l d  and c l o s e  t h e  s h i e l d  l i d .  

000087 
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TITLE: 

Background Determinat ion  of  a 
NO : PAGE: 

RqI  -109 3 

6.l.3 

6.1.4 

6.1.5 

6.1.6 

6.2 

6.2.1 

6.2.2 

6.3 

6.3.1 

6.3.2 

7.0 
- _ _  

8.0 

8.1 

8.1.1 

Germanium D e t e c t o r  System REVISION: 

Acclimul a t e  a- fi f teen-hour  (54000 sec)  back-ground spectrum. 

DATE: 

Analyze t h e  spectrum u s i n g  any MARN-900 geometry f i l e .  
background a c t i v i t i e s  i n  t h e  logbook and d i s c a r d  t h e  n u c l i d e  r e p o r t  
p r i  ntou t . 

Record 

Using t h e  MCA f e a t u r e  o f  t h e  ND-66 s e t  t h e  l e f t  marker t o  channel 50 
and t h e  r i g h t  marker t o  2620. 

Read ( f rom t h e  screen)  t h e  t o t a l  number of counts between markers. 
Record read ing  o f  t o t a l  background counts i n  logbook; d a t e  and 
i n i t i a l .  P l o t  on t h e  a p p r o p r i a t e  c o n t r o l  c h a r t .  I f  p l o t t e d  p o i n t  
i s  g r e a t e r  t han  3 s tandard  d e v i a t i o n s  f rom mean, f o l l o w  steps g iven 
i n  s e c t i o n  6.2. 

C o r r e c t i v e  Ac t i ons  

Ensure a l l  i ns t rumen t  s e t t i n g s  a r e  c o r r e c t .  Check a l l  cab le  connec- 
t i o n s  and ensure cab les  a re  i n  good work ing  order.  Check f o r  e x t e r -  
n a l  r a d i  a t  i on sources . Repeat Sect i on 6.1. 

I f  abnormal values a r e  s t i l l  ob ta ined,  n o t i f y  t h e  Labora'tory 
Manager, o r  h i s  designee. 

Instrument Shutdown 

I f  t h e  i ns t rumen t  f a i l s  t h e  q u a l i t y  c o n t r o l  t e s t  o u t l i n e d  above i n  
6.1.6, and t h e  c o r r e c t i v e  a c t i o n s  i n  Sec t i on  6.2 do no t  r e s o l v e  t h e  
problem, t h e  i ns t rumen t  must be d e c l a r e d  Out of Service. Note t h i s  
a c t i o n  i n  t h e  system logbook. A t tach  a p p r o p r i a t e  form (see appendix 
10.1). 

The ins t rumen t  may be p laced  back i n  use once t h e  m a l f u n c t i o n  has 
been c o r r e c t e d  and t h e  above o u t l i n e d  q u a l i t y  c o n t r o l  c r i t e r i a  have 
been passed. Note t h i s  a c t i o n  i n  t h e  system logbook. 

PRECISION AND ACCURACY 

None - - -  
_ _  ._ - - . - - _  - 

QUALITY ASSURANCE PROVISIONS 

Responsibi 1 i t y  f o r  I n s p e c t i o n  -- 

The Labora tory  Manager s h a l l  p e r i o d i c a l l y  observe t h e  t e c h n i c i a n  
d u r i n g  t h e  use o f  t h i s  procedure t o  ensure t h e  r e s u l t s  ob ta ined a r e  
i n  accordance w i t h  t h e  procedure. 

--- 

... 

.:: . 3.' 



TITLE: 
Rackgrou nd Determi n a t  i on of  a 
Germanium D e t e c t o r  System 

8.1.2 

8 .1 .3  

8.2 

8.3 

8.4 

8.5 

8.5.1 

9.0 

10.0 

- 

NO : PAGE: 

REVISION: DATE: 
- 4 1 
n - -  

The t e c h n i c i a n  p e r f o r m i n g  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  w o r k i n g  p r o p e r l y  and i s  c a l i b r a t e d  p r i o r  t o  
s t a r t i n g  t h i s  procedure. 

The Q u a l i t y  Assurance s t a f f  s h a l l  p e r i o d i c a l l y  p e r f o r m  s u r v e i l  
t o  determine compl iance t o  t h i s  procedure and rev iew a l l  assoc 
c o n t r o l  c h a r t s  f o r  any l o n g  range t rends  i n  data.  

ances 
a ted  

Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  ng 

None 

Equipment Moni t o r i  ng 

None 

Cer t  i f i c a t  i o n  

This  procedure s h a l l  be approved by t h e  Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence w i t h  t h e  c a l i b r a t i o n  c r i t e r i o n  p r i o r  t o  
issue.  

CALCULATIONS 

None 

APPENDICES 
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3.0 
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4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

.. PURPOSE 

This  procedure p rov ides  i n s t r u c t i o q s  f o r  t h e  energy c a l i b r a t i o n  o f  
computer-ass is ted germanium spectroscopy systems. 

SCOPE 

These i n s t r u c t i o n s  a re  a p p l i c a b l e  t o  a l l  gamma spect roscopy systems. 

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  o f  t h e  Laboratory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed whenever t h e  energ,y 
c a l i b r a t i o n  o f  a germanium spectroscopy system i s  performed. 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Laboratory  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance of t h i s  procedure t o  personnel t h a t  a re  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc ia ted  
w i t h  t h e  imp lementa t ion  of t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  person who performs t h i s  procedure 
t o  f o l l o w  t h e  i n s t r u c t i o n s  and t o  r e p o r t  any problem t o  t h e  
Labora tory  Manager, o r  h i s  designee. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  ---- 

T i t l e  10, Code o f  Federa l  Regulat ions,  P a r t  50, Appendix I, Numerical 
Guides f o r  Design Ob jec t i ves  and L i m i t i n g  Cond i t i ons  for Opera t ion  t o  
Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievable"  f o r  Rad ioac t i ve  
M a t e r i a l  i n  L ight -Water-Cooled Nuclear Power Reactor  E f f l u e n t s .  

U.S. - _ _  Nuc lear  Regu la to ry  Commission, Regulatory  Guide 4.1, Programs f o r  .~ 

M o n i t o r i n g  Radi o a c t i v i  t y  i n  t h e  Envi rons -of Nucl-ear Power P lan ts .  

1J.S. Nuclear  Regu la to ry  Commission, Regu la to ry  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear  F a c i l i t i e s " ,  
ANSI /ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4300092 
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4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.2 

i.2.1 

1.3 

-~ 

i.0 

1.1 

'L1.1 

ITAS Q u a l i t y  

ITAS-RSL Qua 

Standards 

None 

Procedures 

None 

-- 

-- 

Assurance Manual. 

i ty Assurance Manual, Laborat0r.y S p e c i f i c  Attachment. 

Other P u b l i c a t i o n s  -- 

ND66-B Mu1 t i c h a n n e l  Analyzer,  Remote Terminal Opera tor ' s  I n s t r u c t i o n  
Manual, Nuclear  Data Inc., Sc aumberg, I L .  1983. 

Nuc l ide  I d e n t i f i c a t i o n  Software I n s t r u c t i o n  Manual, Nuclear  Data 
Inc., Schaumberg, IL ,  1983. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
L a b o r a t o r i e s " ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

- 

REQUIREMENTS 

Equipment 

Nuclear  D a t a  germanium gamma spectroscopy system (ND661682) 

Mater i  a1 s ---- 
Mixed r a d i o i s o t o p e  gamma sources i n  geometry s u i t a b l e  f o r  c o u n t i n g  
u s i n g  germanium gamma spectroscopy system. 
should cover  an energy range f rom 60 keV t o  2615 keV. 

Gamma-ray energ ies  

PROCEDURE 

I n s t r u c t i o n s  fo r  Energy C a l i b r a t i o n  
~ ____I_--I___- - ----- 
E s t a b l i s h  t h e  ins t rument  s e t t i n g s  and experiment parameters as 
l i s t e d  i n  t h e  System logbook. 
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4-14-87 Systems 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

6.1.8 

5.1.9 

5.1.10 

3 
N O  : I PAGE: 

RSL-110 

P o s i t i o n  t h e  gamma soi l rce on t h e  top of  t h e  germanium de tec to r .  

Acciimulate a spectrum f o r  t h e  t ime i n t e r v a l  noted i n  t h e  logbook. 

U t i l i z i n g  t h e  t e r m i n a l  f e a t u r e  of  t he  analyzer .  run  a peak search 
on t h e  spectrum and c o l l e c t  t h e  p r i n t - o u t  which shows channels and 
assoc ia ted  gamma energ ies.  

Run t h e  a p p r o p r i a t e  energy c a l i b r a t i o n  program (R-ENERGY) and e n t e r  
t he  channel number ( f rom s tep  6.1.4) and t h e  cor respond ing  exac t  
gamma energy f o r  a l l  abundant energy l i n e s  o f  t h e  gamma source. 
(Exact gamma energ ies  a re  avai  1 ab1 e from Radi o a c t i  VP Decay Data 
Tables. ) 

A f t e r  channel - energy da ta  i s  entered,  choose t h e  fit ( Q u a d r a t i c  or 
L i n e a r )  which g i ves  t h e  minimum c h i  square. 

Update t h e  Energy C a l i b r a t i o n  f i l e  c u r r e n t l y  a t  t h e  mon i to r  by 
answering yes  (Y) t o  t h e  l a s t  ques t i on  i n  t h e  "ENERGY" program. 

Run a peak search on t h e  same spectrum and f i n d  t h e  d i f f e r e n c e  b e t -  
ween exact  gamma energ ies  (from t a b l e s )  and those measured by t h e  
spectrometer. I f  t h i s  d i f f e r e n c e  i s  l e s s  than 0.5 keV, omi t  
i n s t r u c t i o n s  6.1.9 th rough 6.1.12 and c o n t i n u e  w i t h  i n s t r u c t i o n s  
6.1.13 t h rough  6.1.15. If t h e  d i f f e r e n c e  exceeds 0.5 keV, proceed 
w i t h  6.1.9 t h rough  6.1.15. 

Adjus t  t h e  f i n e  g a i n  on t h e  system's a m p l i f i e r  so t h a t  t h e  1332.5 
keV gamma peak o f  CO-60 appears i n  channel 1332.5 ( f o r  s lope  o f  = 
1 keV/channel ). 

Using t h e  zero  adjustment  o f  t h e  system's ADC, s e t  t h e  peak channel 
o f  t h e  88.02 keV Cd-109 gamma ray  t o  channel 88 ( f o r  
s lope  = 1 keV/channel).  

5.1.11 Repeat s teps  6.1.9 and 6.1.10 u n t i l  t h e  peaks o f  t h e  gamma l i n e s  
are  p o s i t i o n e d  t o  w i t h i n  f 1 channel and then  repeat  i n s t r u c t i o n s  
6.1.3 th rough 6.1.8. 

i.1.12 I f  proper  s e t t i n g s  can no t  be obta ined,  s e e - s e c t i o n  6.2. 

i.1.13 Record t h e  sys tem's  s e t t i n g s  (i.e., f i n e  gain,  coarse g a i n )  and t h e  
s lope  and o f f s e t  o f  energy c a l i b r a t i o n .  Date and i n i t i a l  t h e  
e n t r i e s .  

i.1.14 Repeat s teps  6.1.5 through. 6.1.7 f o r  a l l  command f i l e s  (@ f i l e s ) .  
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6.1.15 Repeat s t e p s  6.1.1 t h r o u g h  6.1.13 f o r  each ADC connect t o  the -  
analyzer .  
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6.2 

6.2.1 

6.2.2 

6.2.3 

6.3 

6.3.1 

6.3.2 

7.0 

9.0 

3.1 

3.1.1 

.- 

3.1.2 

3.2 

I I 

. 

C o r r e c t  i ve A c t i o n  
----I- 

Check a l l  i n s t r u m e n t  s e t t i n g s .  

Check a l l  c a b l e s  f o r  any apparent damage and t o  ensure t h a t  a l l  
cab les  a r e  r o u t e d  t o  p r o p e r  connector.  

N o t i f y  t h e  L a b o r a t o r y  Manager, o r  h i s  designee, if t h e  problem s t i l l  
e x i s t s .  

I ns t rumen t  Shutdown 

I f  t h e  i n s t r u m e n t  f a i l s  t h e  q u a l i t y  c o n t r o l  check o u t l i n e d  above i n  
s e c t i o n s  6.1.8 and 6.1.11 and c o r r e c t i v e  a c t i o n s  o f  s e c t i o n  6.2 d i d  
n o t  r e s o l v e  t h e  problem, t h e  i ns t rumen t  must be dec la red  -- "Out of  
Serv ice" .  
A t t a c h  a p p r o p r i a t e  form (see appendix l O . l ) . .  

-_- 

Make a n o t e  t o  t h i s  e f f e c t  . in t h e  system's logbook. 

The i n s t r u m e n t  may be p laced  back i n  use once t h e  ma l func t i on  has 
been c o r r e c t e d  and t h e  o u t l i n e d  q u a l i t y  c o n t r o l  c r i t e r i a  have been 
met. Note r e t u r n  t o  use i n  t h e  system logbook. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE P R O V I S I O N S  

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  -- ---- 
The Labora to ry  Manager s h a l l  p e r i o d i c a l  l y  observe t h e  t e c h n i c i a n  
d u r i n g  t h e  use o f  t h i s  procedure t o  ensure t h e  r e s u l t s  o b t a i n e d  a r e  
i n  accordance w i t h  t h e  procedure.  

The t e c h n i c i a n  p e r f o r m i n g  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  w o r k i n g  p r o p e r l y  and i s  c a l i b r a t e d  p r i o r  t o  
s t a r t i n g  t h i s  procedure.  

. ~. ~~. - .. - . ~ . ~ _ _  ~ . _  

Acceptance C r i t e r i a  

6.1.8 Tolerance 

-_--- - 

6.1.11 Tolerance 

3 2 2 3  
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8.3 M a t e r i a l  M o n i t o r i n g  
---I__-----p- 

Check t h e  e x p i r a t i o n  d a t e  of  r a d i o a c t i v e  s tandard t o  assure t h a t  
m a t e r i  a1 i s  c u r r e n t .  

I 8.4 -- Equipment M o n i t o r i n g  

I None 

8.5 C e r t i f i c a t i o n  -- 

I 8.5.1 This  procedure s h a l l  be approved by t h e  Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence w i t h  t h e  c a l  i b r a t  i on c r i  t e r i  on p r i o r  t o  
issue. 

9.0 CALCULATIONS 

None 

10.0 APPENDICES 
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(07-01961, Nuc lea r  Data I n c . ,  Schaumberg,. I L ,  August 1986. 

4 . 4 . 3  ND9900 VAX/VMS Nuc l ide  I d e n t i f c a t i o n  Package ( 4 8 - 0 2 0 1 1 ,  
Nuclear  Data I n c . ,  Schaumberg, I L ,  August 1986. 

CHANGE: 

5.1.1 NDggOO Germanium Spect roscopy System 

Approved by: Laboratory Manager 

000099 

IT/RSL 8/87 



i 3 2 2 3  
TITLE: 

L i n e a r i t y  Check of  Germaniiim 
Gamma - ray S p e c t r o s copy Sy s t ems 

PAGE: 

DATE: 

RSL-111 NO : 

REVISION: 
0 4-10-87 

1 .o 

2.0 

3.0 
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4.0 
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1.1.2 

1.1.3 

_ _  
PURPOSE 

This  procedure p r o v i d e s  i n s t r u c t i o n s  f o r  check ing  t h e  l i n e a r i t y  o f  
t h e  ADC, p r e a m p l i f i e r  and a m p l i f i e r  o f  a germanium gamina-ray 
spectroscopy sys tern. 

SCOPE 

These i n s t r u c t  
systems u t i l i z  

RESPONSIBILITY 

o m  a r e  appl  
ng hyperpure 

c a b l e  t o  a l l  gamma-ray spect roscopy 
germanium o r  gamma-x d e t e c t o r s .  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora to ry  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l owed  whenever a l i n e a r i t y  check 
of t h e  germanium spect roscopy system i s  performed. 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora to ry  Manager, o r  h i s  
designee, t o  d e l e g a t e  t h e  performance of  t h i s  procedure t o  personnel  
t h a t  are. exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment 
assoc ia ted  w i t h  t h e  imp lemen ta t i on  of t h i s  procedure.  

I t  i s  t h e  r e s p o n s i b i l i t y  of t h e  person who performs t h i s  procedure 
t o  f o l l o w  t h e  i n s t r u c t i o n s  and t o  r e p o r t  any problem t o  t h e  
Labora to ry  Manager, o r  h i s  designee. 

REFERENCES 

Requi rements and Speci f i c a t  i ons 

T i t l e  10, Code o f  Federa l  Regu la t i ons ,  P a r t  50, Appendix I, Numerical 
Guides f o r  Design O b j e c t i v e s  and L i m i t i n g  C o n d i t i o n s  f o r  Opera t i on  t o  
Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievable"  f o r  Rad ioac t i ve  
M a t e r i a l  - in L igh t -Wate r -coo led  Nuclear  Power Reactor  E f f l u e n t s .  - 

- 

U.S. Nuclear Regu la to ry  Commission, Regu la to ry  Guide 4.1, Programs f o r  
M o n i t o r i n g  R a d i o a c t i v i t y  i n  t h e  Envi rons o f  Nuclear  Power P l a n t s .  

U.S. Nuclear Regu la to ry  Commission, Regu la to ry  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal O p e r a t i o n s )  - 
E f f l u e n t  Streams and t h e  Environment. 
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4.4 

4.4.1 

5.0 

5.1 

5.1.1 

5.1.2 

5.2 

5.3 

6.0 

6.1 

6.1.1 

" Q u a l i t y  Assurance Proqrain Requirements f o r  Nuc lea r  Fac i  1 i t i e s " ,  
ANSI /ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

I T A S  Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora to ry  S p e c i f i c  Attachment. 

- 

Standards 

None 

.- 

Procedures 

None 

- 

Other Pub1 i c a t  ,oris 

"Handbook f o r  A n a l y t i c a l  Qual  i t y  C o n t r o l  i n  Radi o a n a l y t i  c a l  
L a b o r a t o r i e s " ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment --- 
Germanium Spectroscopy System 

Mixed r a d i o n u c l i d e  gamma source c o n t a i n i n g  Cd-109, Ce-139, Sn-113, 
CO-60, Cs-137, Co-57 and Y-88 r a d i o i s o t o p e s .  The source h a s  t o  be 
prepared i n  a geometry s u i t a b l e  f o r  c o u n t i n g  on t h e  germanium 
s pec t r o s  copy sy s t em. 

Ma te r i  a1 I s 

None 

PROCEDURE 

I n s t r u c t  i ons ---- 
E s t a b l i s h  t h e  i n s t r u m e n t  parameters f o r  t h e  system l i n e a r i t y  check 
as l i s t e d  i n  t h e  system logbook. 

0001 

._ 

1 
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6.1.2 

6.1.3 Acciimulate spectrum f o r  p e r i o d  no ted  i n  t h e  logbook. 

P o s i t i o n  t h e  gamma source on - the de tec tor .  
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6.1.4 Perform peak search on t h e  acqu i red  spectrum. 

6.1.5 I n  t h e  logbook, t a b u l a t e  t h e  d i f f e r e n c e  between t h e  r e s u l t s  tabu-  
l a t e d  under "ENERGY" on t h e  peak search p r i n t o u t  and t h e  a c t u a l  
energy o f  t h e  122.06, 165.85, 391.71, 661.60, 898.04, 1173.21, and 
1836.13 keV l i n e s  (e.g., r e s u l t s  - 122.06). I n i t i a l  and d a t e  t h e  
e n t r y .  Consul t  Sec t ion  6.2 if any d i f f e r e n c e  i s  more than t 1.00 
keV. 

6.1.6 Repeat i n s t r u c t i o n s  6.1.1 th rough 6.1.5 f o r  each ADC - d e t e c t o r  
sys tem. 

6.2 C o r r e c t i v e  A c t i o n  

6.2.1 Ensure t h a t  a l l  ins t rument  s e t t i n g s  are  c o r r e c t .  Check a l l  c a b l e  
connect ions and ensure cables a r e  i n  good working order .  Repeat 
Sec t ion  6.1. 

6.2.2 If abnormal values are  s t i l l  obta ined,  n o t i f y  t h e  Labora tory  
Manager, o r  h i s  designee. 

6.3 I n  s t rumen t Shutdown 

6.3.1 I f  t h e  ins t rument  f a i l s  t h e  q u a l i t y  c o n t r o l  t e s t  o u t l i n e d  above, and 
t h e  c o r r e c t i v e  a c t i o n s  i n  Sec t ion  6.2 do n o t  r e s o l v e  t h e  problem, 
t h e  ins t rument  must be dec la red  Out o f  Service.  Note t h i s  a c t i o n  i n  
t h e  system logbook. A t t a c h  a p p r F T a t e  fo rmTsee appendix 10.1). 

6.3.2 The ins t rument  may be p laced back i n  use once t h e  mal func t ion  has 
been c o r r e c t e d  and t h e  above o u t l i n e d  q u a l i t y  c o n t r o l  c r i t e r i a  have 
been passed. Note t h i s  a c t i o n  i n  t h e  system logbook. 

7.0 PRECISION AND ACCURACY 

None 

8.0 QUALITY ASSURANCE PROVISIONS 

.8.1 -I_--- R e s p o n s i b i l i t L f o r  -- I n s p e c t i o n  - 

8.1.1 The Labora tory  Manager, o r  h i s  dpsignee, s h a l l  i n s p e c t  t h e  work of  
t h e  t e c h n i c i a n s  per fo rming  t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  

2 2 3  
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8.1.2 

a. 2 

8.2.1 

8.3 

8.4 

8.5 

9.0 

10.0 

The t e c h n i c i a n  pe r fo rm ing  t h i s  procedure s h a l l  i n s p e c t  worksheets 
f o r  accuracy and completness, s h a l l  i n s p e c t  sample f o r  p roper  volume 
and s i z e ,  s h a l l  i n s p e c t  l a b e l s  and tags f o r  accuracy and s h a l l  
i n s p e c t  equipment f o r  p roper  ope ra t i on .  

Acceptance C r i t e r i a  

The f o l l o w i n g  s e c t i o n s  c o n t a i n  acceptance c r i t e r i a :  

6.1.5 Tolerance 

-- 

M a t e r i a l  M o n i t o r i n g  

None 

- 

Equipment M o n i t o r i n g  - 

None 

C e r t i  f i c a t i o n  

None 

CALCULATIONS 

None 

APPENDICES 
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NO : PAGE: 

REVISION: DATE: 
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- -  

C A U T I O N  

NONCONFORMING TAG 

Af fec ted  Item: 

I.D. No.: 

Desc r ip t i on  of Nonconformance: 

Work may cont inue w i t h  t h i s  i t e m  - 
subject  t o  t h e  f o l l o w i n g  l i m i t a t i o n s :  

- Work may no t  proceed w i t h  t h i s  

i t e m  u n t i l  t h e  d i s p o s i t i o n  of the  

ionconformance. 

. .._ Signature  - Date _. 
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. .  

. .  
. .  I . .  . . .  ~ , . '  . . .'I . .  ' . ' Descr.iption, of experiment- o r  method' 

. .  

e vu ; f i r n s n t .  

Time Period From: 7/;y/f7 To: -f-f- Samples Affected AIt 1 .  

s' 

z s s u c  3 f  K X - f r Z ,  R4Ld.I 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, e t c . )  DATE 

7-3-Y7 

, Laboratory Manager 

, Laboratory Director 

oA/QC/Director, ITAS 
IdL 49 



Add  nc;a s - T ~ F ~  i . / . < ,  i q.4.3 ._ 7 ,  

4 . 4 . 1 ND9900 VAX/VMS Spectroscopy Applications Package 
User's Manual (07-0196), Nuclear Data Inc., 
Schaumberg, Ill., August 1986. 

Nuclide Identification Software Instruction Manual, 
Nuclear Data Inc., Schaumberg, Ill, August 1986. 

4 . 4 . 2  

4.4 3 "Handbook for Analytical Quality Control in 
Radioanalytical Laboratories @I L. G Kanipe, EPA. 

- - 

ND 4900 
5.1.1 Germanium Gamma Spectroscopy System u t i l i z i n g  W3$&343 data acquis i -  

t i o n  system 

6.1.1 Establ ish the normal instrument se t t i ngs  f o r  a l l  cont ro ls .  These 
se t t i ngs  are tabulated i n  the  i n d i v i d u a l  instrument logbook. 
Controls should be checked before each use of t he  instrument. 

Place the sample on t h e  top o f  t he  germanium detector.  
samples cover the  germanium detector  w i t h  a p l a s t i c  bag t o  avoid any 
possible contamination. 
the lead s h i e l d  and secure t h e  door. 

- -  1.2 
6.J For l i q u i d  

Once t h e  sample i s  proper ly  seated, c lose  



a .  

Etc.). Type ED.PR (Time) 8 ED SA (Sample), ED Peak 
1 . Parameters etc.? Type EX once completed.-.. 

. .  

Transfer the efficiency data for the sample geometry 
to the detector being used for counting by typing, 
for example: HOVE/PART P T R I - l / E F F  DETECT1. 

? 
NOTE: 
Efficiency for Detector 1 to the Detector 1 
configuration. Other established geometries 

This example is for movement of Petri Dish 

(Appendix 1 0 . 1 )  are moved in a like manner. 

6 . 3  ieval of Data 

6.3.1 
, for other detectors. 

Depress PFl key on ND9900 Terminal for data 
acquisition on Detector 1. Depress PF2, 3,  4 etc. 

NOTE: 
automated analysis command procedure. 
performs a peak hypermet search, NID, weighted-mean 
calculation, and minimum activity calculation with 
all results listed to the line printer. 

Repeat step 6.2 to 6.4 for all subsequent samples. 

By depressing PF1, 2, 3 ,  etc., keys prompt an 
The procedure 

b.3 .2  

COO108 
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Operation o f  Germanium Gamma 
Spectroscopy System (ND66/680) 

I I 

No: RSL-112 PATE: 

REVISION:O D S 3 i - 8 7  

1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4-.-l . 2 

4.1.3 

PURPOSE . . .  

This  procedure prov ides i n s t r u c t i o n s  f o r  t h e  opera t ion  of t h e  
ND66/680 Germanium Gamma Spectroscopy System. 

SCOPE 

This  procedure app l ies  t o  t h e  r o u t i n e  operat ion of  Germanium Gamma 
Spectroscopy System . 

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  ope ra t i ng  procedure i s  fo l lowed du r ing  t h e  use 
o f  a1 1 gamma spectroscopy systems. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  delegate t h e  performance o f  t h i s  procedure t o  personnel t h a t  are 
experienced w i t h  t h i s  procedure and w i t h  associated equipment. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  techn ic ian  t o  operate t h e  inst rument  
i n  accordance w i t h  t h i s  procedure and t o  repo r t  any abnormal r e s u l t s  
t o  t h e  Laboratory Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federal  Regulat ions,  Par t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condi t ions f o r  
Operat ion t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable" 
f o r  Radioact ive Ma te r ia l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f l uen ts .  

U.S; Nuclear Regulat-ory Commission,- Regulatory Guide 4.1, Programs 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  t h e  Environs o f  Nuclear Power 
P1 ants. 

. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r i ng  Programs (Normal Operat ions) - 
E f f l u e n t  Streams and t h e  Envi ronrnent. 

0001: 
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TITLE: 
Operat ion o f  Germanium Gamma 
Spectroscopy System (ND66/680) 

4.1.4 

4.1.5 

4.1.6 

4.2 

4 .3  

4.4 

4.4.1 

4.4.2 

5.0 

5.1 

5.1.1 

5.2 

5.3 

.- 

6.0 

6.1 

NO : PAGE: 

REVISION: DATE: 
- 7 

n - -  
"Qual i ty Assurance Program -Requi rements f o r  Nuclear  Fac i  1 i t i  es", 
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other P u b l i c a t i o n s  

ND66-B Mul t i channe l  Analyzer/Remote Terminal  Opera tor ' s  I n s t r u c t i o n  
Manual, Nuclear  Data, Inc., Schaumburg, IL., 1983. 

ND680 Ser ies  RT-11 A p p l i c a t i o n  Sof tware Opera tor ' s  Manual, Nuclear  
Data, Inc., Schaumburg, IL., 1985. 

REQUIREMENTS 

Equipment 

Germanium Gamma Spectroscopy System u t i l i z i n g  F1066/680 d a t a  a c q u i s i -  
t i o n  system 

M a t e r i a l s  

None 

Reagents 

None 

PROCEDURE 

E s t a b l i s h  t h e  normal ins t rument  s e t t i n g s  f o r  a l l  c o n t r o l s .  These 
s e t t i n g s  are  t a b u l a t e d  i n  t h e  i n d i v i d u a l  ins t rument  logbook. 
C o n t r o l s  shou ld  be checked b e f o r e  each use of t h e  inst rument .  
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TITLE: NO : PAGE: 

Operat ion o f  Germanium Gamma RCI - 1  17 3 
Spectroscopy System (ND66/680) REVISION: DATE: 

n - -  
6.2 

6.3 

6.3.1 

6.3.2 

6.3.3 

6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

5.4.6 

5.4.7 

5.4.8 

Place t h e  samp-le-on t h e  t o p  o f  the-  germanium d e t e c t o r .  For l i q u i d  
samples cover  t h e  germanium d e t e c t o r  w i t h  a p l a s t i c  bag t o  a v o i d  any 
p o s s i b l e  contaminat ion.  Once t h e  sample i s  p r o p e r l y  seated, c l o s e  
t h e  l e a d  s h i e l d  and secure t h e  door. 

I n i t i a t i o n  o f  C o u n t i n g  

With t h e  NO66 Analyzer i n  t h e  MCA mode, c l e a r  o l d  r e s u l t s  by 
depress ing t h e  erase 'ERAS'  key f o l l o w e d  by ' I N I T '  key. 

Set t h e  c o u n t i n g  t i m e  by t y p i n g  i n  'LI', depress t h e  space bar, t y p e  
i n  t h e  c o u n t i n g  t i m e  i n  seconds and depress t h e  'RETURN' key. The 
word 'DONE' should appear on t h e  screen i n d i c a t i n g  t h a t  t h e  NO66 has 
been s u c c e s s f u l l y  programmed f o r  t h e  d e s i r e d  c o u n t i n g  l i n e  t ime, 

S t a r t  c o u n t i n g  ( o r  s top  c o u n t i n g )  by depress ing t h e  'ACQ'  key 
f o l l o w e d  by ' I N I T '  key. 

R e t r i e v a l  o f  Data 

Depress 'MCA'  key t o  p u t  t h e  ND66 i n  t h e  t e r m i n a l  mode. 

While depress ing t h e  s h i f t  key, t y p e  i n  '0' (and then r e l e a s e  t h e  
s h i f t  key) f o l l o w e d  by t h e  proper  command f i l e  name, e.g., ' 0 '  
' p e t r i '  f o r  a sample i n  p e t r i  d i s h  geometry on D e t e c t o r  #l. 

Depress t h e  'RETURN' key and w a i t  u n t i l  "INPUT COMMAND" i s  d i s p l a y e d  
on t h e  screen. 

Type i n  ' T I ' ,  depress 'RETURN' key; t y p e  i n  customer 's  name and 
t h e i r  code. Depress t h e  'RETURN' key. 

Type i n  ' I D ' ,  depress 'RETURN' key and t h e n  t y p e  i n  t h e  ass igned RSL 
i d e n t i f i c a t i o n  number of t h e  sample. Depress 'RETURN' key. 

Type i n  'TY', depress 'RETURN' key and t h e n  t y p e  i n  sample mat r ix .  
Depress ' RETURN ' key. 

Type i n  'QUI ,  depress 'RETURN' key and t h e n  t y p e  i n  sample q u a n t i t y  
and depress RETURN. Type i n  t h e  . u n i t s  . -. - o f  - sample sample q u a n t i t y  - __ - and 
then dep r e s  s -' RETURN ' key ; 

Type i n  ' S A ' ,  depress 'RETURN' key, t y p e  i n  c o l l e c t i o n  d a t e  and t i m e  
o f  t h e  sample ( i f  no c o l l e c t i o n  d a t e  i s  given, t h e n  t y p e  i n  da te  o f  
r e c e i p t  o f  sample). Depress 'RETURN' key. 



TITLE: 
Operation of Germanium Gamma 
Spectroscopy System (ND66/680) 

6.4.11 Repeat 6.2 t o  6.4 t o  count a l l  samples us ing  t h e  proper command f i l e  
(subsect ion 6.4.2). 

NO : PAGE: 1 

REVISION: DATE: 
4 

n - -  

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8 .3  

8.4 

B.4.1 

3.5 

3.5.1 

_ _ ~  

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  I nspec t i on  

The Laboratory Manager s h a l l  p e r i o d i c a l l y  observe t h e  techn ic ian  
du r ing  t h e  use o f  t h i s  procedure t o  ensure t h e  r e s u l t s  obtained are 
i n  accordance w i t h  t h e  procedure. 

The techn ic ian  per fo rming  t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  work ing proper ly  and i s  c a l i b r a t e d  p r i o r  t o  
s t a r t i n g  t h i s  procedure. 

Acceptance C r i t e r i a  

None 

Mater i  a1 Mon i to r i ng  

None 

- _ _ _  .. - ~ 
.- . - __ - 

Equipment Mon i to r i ng  

The germanium d e t e c t o r  system s h a l l  have passed a l l  app l i cab le  
q u a l i t y  c o n t r o l  t e s t s  a t  t h e  requ i red  frequency p r i o r  t o  use. 

C e r t i f i c a t i o n  

This procedure s h a l l  be t e s t e d  by running sp iked samples through t h e  
procedure steps . 

8001 .5 
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-.. REVISION: 0 

1.0 

2.0 

3.0 

3.1 

3 . 2  

3 . 3  

4 . 0  

4.1 

4.1.1 

4.1.2 

c 

PAGE: 1 

DATEZ8-2 5-8 7 

PURPOSE 

This procedure provides instructions for determining 
the efficiency of a germanium detector system. 

SCOPE 

These instructions are applicable to all germanium 
detector systems. 

RESPONSIBILITY 

It is the responsibility of the Laboratory Manager, 
or his designee, to ensure that this procedure is 
followed whenever the efficiency determination of a 
germanium detector system is performed. 

It is the responsibility of the Laboratory Manager, 
or his designee, to delegate the performance of this 
procedure to personnel that are experienced with this 
procedure and with the equipment associated with the 
implementation of this procedure. 

It is the responsibility of the person who performs 
this procedure to follow the instructions and to 
report any problem to the Laboratory Manger, or his 
designee. 

Requirements and Specifications 

Title 10, Code of Federal Regulations, Part 50, 
Appendix I, Numerical Guides for Design Objectives 
and Limiting Conditions for Operation to Meet the 
Criteria IIAs Low as is Reasonably Achievable" for 
Radioactive Material in Light-Water-cooled Nuclear 
Power Reactor Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.1, Programs for Monitoring Radioactivity in the 
Environs of Nuclear Power Plants. 
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Detector Efficiency Tables 

4*.1,3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

_. .__ ~ 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4I15, Quality Assurance for- Radiological Monitoring 
Programs (Normal Operations) - Effluent Streams and 
the Environment. 

"Quality Assurance Program Requirements for Nuclear 
Facilitieswt. ANSI/ASME NQA-1 (latest edition). 

ITAS Quality Assurance Manual. 

ITAS-RSL Quality Assurance Manual, Laboratory 
Specific Attachment. 

Standards 

None 

Procedures 

None 

Other Publications 

ND66-B Multichannel Analyzer/Remote Terminal 
Operator's Instruction Manual, Nuclear Data Inc. 
Schaumburg, IL, 1983. 

Nuclide Identification Software Instruction Manual, 
Nuclear Data Inc., Schaumburg, IL, 1983. 

IIHandbook for Analytical Quality Control in 
Radioanalytical Laboratoriesv1, L.G. Kanipe, 
EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment 

Germanium ~ Spectroscopy . _._ System 

Materials 

Mixed nuclide standard prepared in the proper 
geometry. When counted, the total spectrum count 
rate should be less than 1000 cps. 

_. 

. .  

_ _  . 
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Detector Efficiency Tables 

_ _  
5 . 3  

6 . 0  

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

. 

6.1.8 

Reasents 

None 

PROCEDURE 

Existins Efficiency Table 

Establish the instrument settings for routine 
counting as listed in the logbook. 

Position mixed-nuclide source on the crystal and 
accumulate a spectrum with at least 10,000 counts 
(net area) in all peaks to be used in the 
determination. 

Perform a nuclide identification of the spectrum 
using the current appropriate efficiency table. 

Compare the values determined in the nuclide 
identification to the known values calculated for the 
mixed-nuclide source. Calculate the percent error 
associated with each nuclide. 

If the percent error associated with 7 of the 9 
nuclides present is 5.5 percent or less and the 
percent error for all nuclides is less than 10 
percent, complete the remainder of this section (6.1) 
and stop. If any of the errors are greater than 
specified, then go to section 6.2 and continue. 

Store the results from this determination in a 
designated .file. 

In tabular form in the logbook, record the nuclides, 
their known activities, the determined activities 
(from the nuclide report), the difference between the 
known and the determined activities, and the percent 
errors where 

._ - ~. - _ _ _  - _. .- - ._ 

Percent Error = Determined - Known x 100 
Known 

Date and initial the entry. 
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Detector Efficiency Tables I REVISION: 

6.1.9 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

7.0 

8.0 

8.1 

8.1.1 

Enter the geometry description and a comment 
indicating whether the results of the check were 
within the tolerance stated in this procedure. 

Efficiency Table Determination 

Accumulate two additional spectra according to step 
6.1.2. 

Run the peak search program for each spectrum to 
obtain the area of each peak of interest. Using the 
mixed standard solution, the normal peaks of interest 
(in approximate keV) are 59, 88, 122, 165, 279, 391, 
513, 661, 898, 1173, 1332, and 1836. Review the data 
for accuracy, particularly noting the problem areas. 
The 59-keV peak is optional and may not be used in 
all geometries. Other lines may be used to establish 
points not covered by the above range. 

Calculate the detector efficiencies for the energies 
to be used based on the average data of each peak. 

Compare the new efficiency curve to one from a 
previous year if such exists. Resolve and document 
any obvious discrepancies between the two curves. 

Enter the efficiency values into the appropriate 
geometry table on the analysis systems. 

Record in the logbook all written information and 
data necessary to reproduce the geometry table. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

The Laboratory Manager shall periodically observe the 
technician during the use of this procedure to ensure 
the results obtained are in accordance with the 
procedure. 
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10.0 
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The technician performing this procedure shall-ensure 
that all equipment used is working properly and is 
calibrated prior to starting this procedure. 

The Quality Assurance staff shall periodically 
perform surveillances to determine compliance to this 
procedure and review all associated control charts 
for any long range trends in data. 

Acceptance Criteria 

The following sections of this procedure contain 
acceptance criteria: 

6.1.5 Percent error limits 

Material Monitorinq 

None 

Equipment Monitorinq 

None 

Certification 

This procedure shall be approved by the Quality 
Assurance staff for completeness and concurrence w i t h  
the calibration criterion prior to issue. 

CALCULATIONS 

None 

APPENDICES 
-~~ ~ - . - 

None 
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Procedure: (Test E q p t . ,  Data Recorded, Problems, Steps Used, e t c . )  DATE 

CHANGE: 

4.4.1 ND9900 VAX/VMS Spectroscopy Applications Package User's Manual 
(07-0196), Nuclear Data Inc., Schaumberg,'IL, August 1986. 

4.4.2 ND99OO VAX/VMS Nuclide Identification Package (48--0201), 
Nuclear Data Inc., Schaumberg, IL, August 1986. 

5.1.1 ND9900 Germanium Spectroscopy System 

ADD : 

6.1.3 Note: System Sensitivity must be set to 18.0, R Sensitivity to 17.0, 
and CHI Sensitivity to 18.0. 

I i 
Submitted 

Approved by: 

Laboratory Director 

Approved by: 
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TITLE: Determination of Germanium NO: ~ ~ ~ - 1 1 4  PAGE: 1 
Detector Counts Reproducibility 

REVISION: DATE: 8-25-8 

.~ 

1.0 

2 . 0  

3.0 

3.1 

3.2 

4 . 0  

4.1 

4.1.1 

.~ ~ 

4.1.2 

PURPOSE 

This procedure provides instructions for determining 
the counts reproducibility of a germanium detector 
system. 

These instructions are applicable to all germanium 
detector systems. 

RES PONS IBILITY 

It is the responsibility of the Laboratory Manager, 
or his designee, to ensure that this procedure is 
followed whenever the counts reproducibility 
determination of a germanium detector system is 
performed. 

It is the responsibility of the Laboratory Manager, 
or his designee, to delegate the performance of this 
procedure to personnel that are experienced with this 
procedure and with the equipment associated with the 
implementation of this procedure. 

REFERENCES 

Requirements and Specifications 

Title 10, Code of Federal Regulations, Part 50, 
Appendix I, Numerical Guides for Design Objectives 
and Limiting Conditions for Operation to Meet the 
Criteria "As Low as is Reasonably Achievablett for 
Radioactive--Material in-Light-Water-cooled Nuclear 
Power Reactor Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.1, Programs for Monitoring Radioactivity in the 
Environs of Nuclear Power Plants. 

00012s 
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TITLE: Determination of Germanium 2 
Detector Counts Reproducibility I 

0 I DATE: 8-25-8' 

4 . 1 . 3  

4 . 1 . 4  

4 . 1 . 5  

4 . 1 . 6  

4 . 2  

4 . 3  

4 . 4  

4 . 4 . 1  

4 . 4 . 2  

4 . 4 . 3  

5.0 

5.1 

5.1: l  

5 . 2  

U. S. Nuclear Regulatory Com&.ssion, Regulatory Guide 
4 . 1 5 ,  Quality Assurance for Radiological Monitoring 
Programs (Normal Operations) - Effluent Streams and 
the Environment. 

"Quality Assurance Program Requirements for Nuclear 
Facilities", ANSI/ASME NQA-1 (latest edition). 

ITAS Quality Assurance Manual. 

ITAS-RSL Quality Assurance Manual, Laboratory 
Specific Attachment. 

Standards 

None 

Procedures 

None 

Other Publications 

ND66-B Multichannel Analyzer/Remote Terminal's 
Operator's Instruction Manual, Nuclear Data Inc. 
Schaumburg, IL, 1 9 8 3 .  

Nuclide Identification Software Instruction Manual, 
Nuclear Data Inc., Schaumburg, IL, 1 9 8 3 .  

"Handbook for Analytical Quality Control in 
Radioanalytical Laboratories", L.G. Kanipe, 
EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment 

Germanium Spectroscopy System 
- .- . - _ _  - . .__ - 

Materials 

Gamma check source: Bi-207 

00012 



3223 . :  
TITLE: Determination of Germanium 3 

Detector Counts Reproducibility I 

REVISION: 0 DATE: 8-25-8 

5 . 3  

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

6.1.7.1 

6.1.7.2 

Reasents 

None 

PROCEDURE 

Counts Reproducibility Check 

Position the source in a reproducible manner on the 
end of cap of the germanium detector. 

Establish a preset live time sufficient for 10,000 
counts in the 1063 Kev peak and initiate acquisition. 

Upon completion of acquisition, perform a nuclide 
identification. 

Check nuclide identification to determine if the 
three main peaks of the Bi-207 source were found. 

If the main peaks were located and identified, obtain 
the sum of the area plus background for the control 
chart. If the main peaks were not located and 
identified proceed to section 6.2. 

If the value falls within +2a of the mean, plot and 
record the value and proceed to 6.1.8. 

If the value falls outside t20, plot and record the 
value, and obtain a second count by performing the 
same steps used in obtaining the first value. 

When a second value is obtained in accordance with 
6.1.7, apply the appropriate step below, 6.1.7.2, to 
the value. 

If the second value is +2 aof the mean, plot and 
record the value and proceed to 6.1.8. Distinguish 
between the first and second values plotted on the 
control chart by using different representations for 
the points (i.e., use dots for first values and x's 
for second values). 
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TITLE: Determination of Germanium NO: ~ ~ - 1 1 4  

Detector Counts Reproducibility 
REVISION: 0 

PAGE: 4 

DATE: 8-25-8 

6.1.7.3 If the second count falls between the 2 0  and 3 0  
limits on either side of the mean, record and plot 
the value and consult the Laboratory Manager, or his 
designee, for approval before using the instrument 
for sample counting. 

6.1.7.4 If the second value falls outside k30, plot and ' 

Distinguish 
record the value and notify the Laboratory Manager so 
that corrective action can be taken. 
between the first and second values as described in 
6.1.7.2. Refer to 6.2 for corrective actions. 

6.1.8 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.3 

6.3.1 

6.3.2 
. -~ -. - 

7.0 

Record the counts reproducibility information in the 
logbook. Date and initial the entries. 

Corrective Action 

Check source positioning and all instrument settings. 

Check all inst-went cables to ensure all cables are 
routed to proper connectors and ensure all cables are 
in good working order. 

Perform energy calibration if required by results 
from 6.1.5. 

Notify the Laboratory Manager, or his designee, if 
the above steps do not correct the problem. 

Instrument Shutdown 

If the instrument fails the quality control test 
outlined above in 6.1, and the corrective actions in 
Section 6.2 do not resolve the problem, the 
instrument must be declared Out of Service. Note 
this action in the system logbook. Attach 
appropriate form (see appendix 10.1). 

The instrument may be placed back in use once the 
malfunction has been corrected and the -above-outl-ined- 
quality control criteria have been passed. Note this 
action in the system logbook. 

PRECISION AND ACCURACY 

None 
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6.1.7.4 Control limits 

8.3 Material Monitorinq 

None 

8.4 Eauipment Monitorinq 
I 

.. _ _  .. -~ . __ .- - . ~- None - -  _ _  

8.5 Certification 

8.5.1 This procedure shall be approved by the Quality 
Assurance staff for completeness and concurrence with 
the calibration criterion prior to issue. 

Detector Counts Reproducibility I 

REVISION: 0 DATE: 8-25-8 

_. 

8 .0  

I 8.1 

QUALITY ASSURANC% PROVISIONS 

Responsibilitv for InsDection 

8.1.1 The Laboratory Manager shall periodically observe the 
technician during the use of this procedure to ensure 
the results obtained are in accordance with the 
procedure. 

that all equipment used is working properly and is 
calibrated prior to starting this procedure. 

The Quality Assurance staff shall periodically 
perform surveillances to determine compliance to this 
procedure and review all associated control charts 
for any long range trends in data. 

8.1.2 The technician performing this procedure shall ensure 

8.1.3 

I 8.2 Acceptance Criteria 

The following sections of this procedure contain 
acceptance criteria: 

I 6.1.5 Peaks identified I 
6.1.7 Control limits 

I 6.1.7.2 .Control limits 

6.1.7.3 Control limits 
I 
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REVISION: 0 
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DATE: 8-25 -8  

9.0 CALCUIATIONS 

None 

10.0 APPENDICES 

000130 
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While stirring, add.2 m l  1 M calcium nitrate and 
10 ml concentrated phosphoric acid. Adjust the pH to 
8.5 - 10.0 using ammonium hydroxide and pH paper as 
indicator. . 

Remove the stirrer and cover the beaker with plastic 
wrap to exclude atmospheric carbon dioxide and let 
the covered beaker stand for approximately 16 hours 
to complete the precipitation and settling. 

Decant and aspirate the supernatant as completely as 
possible without disturbing the precipitate and 
dis-card it in the pH>2 waste acid container. 

Slurry the precipitate with distilled water and 
transfer it quantitatively to a centrifuge bottle. 
Centrifuge for 5 minutes and discard the supernatant. 
Wash the precipitate with 50 m l  0.1 M phosphoric acid 
(approximately pH8) , centrifuge and discard the 
supernatant. 

Add 15 ml concentrated nitric acid to beaker used for 
precipitation, heat on hot plate, swirl acid to rinse 
walls and pour contents into centrifuge bottle 
containing the washed precipitate. 
to a clean second beaker. 

Transfer mixture 

Rinse the walls of the beaker used for precipitation 
with water, transfer rinse to centrifuge tube used 
for collecting the precipitate, rinse the bottle and 
pool the rinse with the mixture in the second beaker. 
Evaporate the mixture to dryness on a hot plate and 
wet ash the  residue with concentrated nitric acid as 
many times as necessary to obtain a clean white 
residue. This residue is ready to be analyzed. 000 
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, . . .  . .  
, . ,  . . .  

.; . .  - .. . _ . . .  ._ , 

'PR0i :EDURE DEVELOPXEXT/Cfir\NCE . . .  . , -  

._ ,. :-_ 
. .  . .  

. .  :... ' -- . ' ~"'- - . _ _  . . . . -. . 

I .  . .  
; -. 

. - - i  .... ..:. 

. '  I . 

4-.*4.-1; 4-4.2; '.. 

. . .  , .27;.,Appendix 10.2.and 10.3 . .  1 . .  , . * -  

, .  c ,T-itle:.6.  Number.:( . . .  

. .. 

. .  

Add procedure for'Microwave digestion ' Description of experiment or  method 
. .  

and use of programmable ashing furnace. 

~ 

All Issue R1 
Time Period From: 1p1/ 87T0: -4-4- Samples Affected 

Procedure: (Test E q p t . ,  Data Recorded, Problems, Steps Used, e t c . )  DATE 

See attached.. 

/ 

Submitted by:  

, Laboratory Manager 

Laboratory Director 

, QA/QC/Director, ITAS 
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ADD 

W s e  & Care Manualv1, Sanyo Microwave Oven, Model . .  

EM-550, Sanyo Electric Inc.,,Little Ferry, N.J., 1987. 

IIInstruction Manual", Fisher Isotemp Programmable 
Ashing Furnace, Model 497, Instrument Manufacturing 
Division, Pittsburgh, Pennsylvania, 1986. 

5.1.10 Microwave Oven 

DELETE 

old 6.8.7 through 6.8.25 

ADD following steps: 

6.8.7 If chemistry analysis is required and specific 
procedure(s) assume dissolution, weigh an appropriate 
(less than log) size sample and place in 50 ml beaker. 
Add appropriate yield tracers and carriers, if 
required. 

6.8.8 Muffle at 525 OC for 8 hours. Cool. 

Transfer sample to Teflon beaker, wash walls of the 
glass beaker with 25 ml of concentrated HNO3 and add to 
the Teflon beaker. Add 10 ml of concentrated HF. 
Evaporate to dryness, repeat the addition of acids and 
evaporation two more times. 

6.8.9 

6.8.10 Add 30 ml of concentrated HF and 5 ml of concentrated 
HNO3 to the residue. 
Teflon policeman and transfer to the Teflon PFA 
digestion vessel. 
of concentrated HNO3. 

Loosen insoluble portions with a 

Rinse beaker walls with up to 5 ml 
Reserve Teflon beaker. 

6.8.11 Torque lid of the Teflon PFA vessel to 24 newton-. 
meters. 

- 6.8.-12 - - -  Place up-to six vessels in a-circle on the pre-wound 
microwave carousel. 

6.8.13 Touch CLEAR. Touch TIME. Touch numbers for desired 
heating time (typically 10 minutes 00 seconds). Touch 
COOK CONTROL. Touch numbers for desired power level 
(typically 30). 

000136 



. . .  

.;. . 

.. CAUTION: To avoid'possible rupture of digestion'. . . .  : . 
vessels, check values for heating time and. . 

power .level -by:- . . . .  . . . .  . . : . _  
. .  . .  .- . 

. . . . . . .  
- -  

... . .  . . . .  

. . -  . -  
. .  , . ,  

. . .  
. .  

. ,  

. .  . .  1. Touch TIME: verify'time setting. . .  
I 2. Touch COOK CONTROL: verify power level 

Touch START: 'Pull down sash on hood completely. . Do 
not raise hood sash until microwave digestion sequence 
is complete. 

. . .  * .  . .  . . . . . . . .  setting. . . . .  

. . .  . .  . .  . .  

6.8.14 

6.8.15 

6.8.16 

6.8.17 

6.8.18 

6.8.19 

6.8.20 

6.8.21 

6.8.22 

6.8.23 

After digestion sequence is complete, allow vessels to 
cool for 5 minutes before removing from the microwave. 

CAUTION: To avoid hazards of hot acid vapors or 
liquid, air cool vessels for at least 30 
minutes additionally in hood. 

After the vessels have cooled to room temperature, 
untorque lid. 

Transfer sample back into Teflon beaker reserved in 
previous step 6.8.10. Rinse digestion vessel walls 
with up to 5 ml of concentrated HNO3. 

Add 5 ml of concentrated HCl04 anhheat over low heat 
in the perchloric acid hood until perchloric acid fumes 
are no longer present. 

Add 10 ml of concentrated HNO3 to dissolve and loosen 
residue. Transfer residue to 100 ml glass beaker and 
add 10 ml of HC1. Evaporate to dryness. 

Dissolve the residue in 20 ml of concentrated HNO3. 
Heating may be necessary to effect solution of residue 

If strontium analysis is requested, transfer sample to 
a centrifuge tube, rinsing beaker with a small amount 
of concentrated HNO3. 
requested, transfer to step 6.8.26. 

If strontium analysis is NOT 

Add 10 ml of fuming HNO3 dropwise to the sample and mix 
cautiously. Cool in an ice water bath for at least 15 
minutes. 

Centrifuge sample for three (3) minutes on high 
speed. 

.... 
. -  

6.8.24 Collect supernatant in a 250 ml beaker for further 
analysis if required. Otherwise discard. 

800137 
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ADD 

Appendix 10.2 
Microwave Oven Operation Reference Guide 

Appendix 10.3 
Muffle Furnace Operation Reference Guide 
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. .  L 

. .  . 
... . . .  . . .  

', MICROWAVE OVEN OPERATION REFERE 

. .  . .  
1 . .  

.. . . 

. .  . . .  . . . _  
e .. 

' 

. . SUMMARIZED OPERATING. I _. .. . . . 

.:. . . .  . .  . .  . .  , . .  

, .  r .  . - . .  - .  
Your new solid state control system allows you to use your.microwave oven in many ways. . ', . 

- . .  . 

TIME OF DAY 

To set: 
1. Touch CLEAR. 
2. Touch TIME OF DAY. 
3. Touch numbers for correct time of 

4. Touch TIME OF DAY..' 
day. 

'This "locks" in the time and starts the 
clock running. 

TIMER 

To set: 
1. Touch CLEAR. 
2. Touch TIME. 
3. Touch correct numbers for time. 
4. Touch COOK CONTROL. 
5. Touch "0" (power level 0). 
6. Touch START. 

(See Page 10 for more detailed 
instructions.) 

MULTI-STAGE COOKING 

To set: 
1. Touch CLEAR. 
2. Touch TIME or TEMP CONTROL. 
3. Touch numbers for cooking time or 

4. Touch COOK CONTROL. 
5. Touch numbers for cooking power 

6. Touch MEMORY/RECALL or 

temperature. 

level. 

PAUSE and repeat steps 2-5 to set 
2nd cooking stage. 

7. Touch START. 

(See Pages 22 and 23 for more detailed 
instructions.) 

u ~ ~ - ~ ~ ~ ~ ~ " / m M U L T I - P O W E R "  
COOKING 

To set: 
1. Touch CLEAR. 
2. Touch TIME. 
3. Touch numbers for desired cooking 

4. Touch COOK CONTROL. 
5. Touch numbers for desired cooking 

power level. 
6. Touch START. 
NOTE: It is not necessary to touch 

time. 

COOK CONTROL when 
cooking with the highest power 
("HI"). To set "HI-POWER" 
Cooking. skip steps 4 and 5 
above. 

(See Page 12 for more detailed 
instructions.) 

DELAY START COOKING 

To set: 
1. Touch CLEAR. 
2. Touch DELAY START. 
3. Touch numbers for Time of Day to 

finish cooking. 
'4. Touch TIME. 
5. Touch numbers for cooking time. 
6. Touch COOK CONTROL. 
7. Touch numbers for cooking power 

8. Touch START. 
Multi-Stage cooking can be used with 
Delay Start. 
After step 3 above. follow instructions 
for Multi-Stage cooking beginning 
with step 2. 

level. 

JSee Page 24 for more detailed 
instructions.) 

'IEMPERATURE CONTROLLED 

COOKING 
'HI-POWER"/'MULTI-POWER" 

To set: 
1. Plug in Temperature Probe. 
2. Touch CLEAR. 
3. Touch TEMP CONTROL. 
4. Touch numbers for desired food 

5. Touch COOK CONTROL. 
6. Touch numbers for desired cooking 

power level. 
7. Touch START. 
NOTE: It is not necessary to touch 

temperature. 

COOK CONTROL when 
cooking with the highest power 
("HI"). To set "HI-POWER" 
Cooking. skip steps 5 and 6 
above. 

(See Page 16 for more detailed 
instructions.) 

AUTOMATIC DEFROST 

To set: 
1. Touch CLEAR. 
2. Touch AUTO DEFROST. 
3. Touch numbers for desired defrosting 

4. Touch START. 

(See Pages 17 thru 21 lor more detailed 
instructions.) 

time. 
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timer or temperature indicator 
. ' whencooking. .- 

Time-Used in setting cooking 
time. 

Probe Light-Flashes to warn 
that temperature probe is not 
plugged into the socket inside the 
oven for "Temperature Con- 

Cook Control-Used to select 
cooking power levels. 

Temp Control-Used in setting 
the desired food temperature. 
"Temperature Controlled" cook- 
ing can be done only when the 

Pause Light-Shows oven has 
been set to pause between cook- 

Numbers-Used to enter the: 

Food temperatures. 

Start-Starts the oven. 

Ciear-Clears a11 entries except 
TIME OF DAY. Once cooking has 
begun, however, CLEAR will 
function only after STOP has 

Cooking time. 
Power level. 
Temperature. 

Also, it is used to recall each 
memory stage in a multi-stage 
cooking program. 

Pause-Used to stop oven be- 
tween cooking stages. 

130' hterwnl aeel 

Stop -S tops the oven. 

Temp Guide-Temperature guide 
which lists the examples of food 
that are best cooked to these tem- 

Dccros' 140' F a  Flcts. 

. 

.~ ~. ~~ .~ ~ 

Time of Day-Used in setting 
Time of day. 

Cook Guide-Cooking guide 
which lists the types of cooking 
that most often occur at these 
cooking power levels. 

NOTE: A "beep tone" sounds when a .'pad" on the 
control panel is touched. to indicate a setting 
has been entered. 000140 



rirary circuiiry fgils. 
wperature of 1120 C, or shuts the furnace down to prevent., 
m a g e  to the unit. L. 

rogmm Mode lndiulors 

me aafety circuit controls at a fixed 

seriea of 18 heating and cooling program indicators arranged 
n an aacending and descending pattern on the control panel. 
Jest indicator. guide the operator through programming the 
urnace, then indicate its progress as it follows the programmed 
oating/cooling schedule. 

bating Rate (Rl, R2, R 3 )  OC/mfn; 
ring programmed, these indicators light at the appropriate * 
ainta to indicate thatyou should enter a heating rate walue. 
ne heating rat. is the rate at which the furnace will heat up, 
n OC/rinute. until it reaches the transition temperature 
olected for the current heating atep. 
heso indicators light when the furnace is heating to the next 
ranaition temperature. 

When a temperature run is 

mring a program run, 

ranmition Teamrature ( T I ,  TZ.  1 3 )  OC. :e the heat-up portion of the run. mis is the peak 
abI uro tho furnace will achieve at each heating step. 
uring a progru run, these indicators light when tho threshold 
emperaturo baa k e n  reached. 

old time (El, R2, R3) minuter. Whon a tonperature run La being 
rograned,  theae indicators-right at the appropriato pinta to 
ndicate that you ahould onter a hold time. This i a  the time 
hat the furnace will maintain the selecte6 tranaition tem- 
erature. bring a prograai run, these indicators light to in- 

m e n  a tomperature run 
prograumed, those indicators light at the appropriate 
indicate that you should 0nte.r a tranaition temper- 

( # - i t -  .h- #..----- 8 -  h n l A 4 - n  .+ +ha +h---h-lA +------+..-- 

‘FAN ON/OFF 

PROGRAM START/STQP 

. ,  . .  
. .  

ENTER 

heating rate is to be accepted, the 
operator ainply presses the (ENTER1 
key to restore the rate and advance the 
indicator to the next parameter. 

Direcb the processor to turn the fur- 
nace air-circulating fan on and o f f .  
Pressing the key once turns the fan on 
pressing it a second time turns the fa1 
off. Fan and key operate in conjunc- 
tion with FURNACE FAN indicator which 
Illuminates when the fan is operating. 

Directs the processor to begin or inte 
rupt a programmed operation of the 
furnace. m e  operator presses the key 
only after establishing the s i x  Operat 
ing parameters as described above. 
Once the furnace is in progress, it Ca 
be interrupted at any time (to change 
parmeter, for example) by again press 
ing the PRO(;RAH START/SIDP key. 

NOTE: Only program events that have 
not occurred can be reproprammed. Thf 
program rill not revert to past events 

Directs the processor to accept any 
keyed-in data as shown on the digital 
display and incorporate the data into 
the operating program. 



. .  

tho  oporator  to cor 

I t  18 important to not. t h a t  t h o  8p.ciCi.d 18.4°C/Din boating 
rat. i8 o b t d n a b l o  on ly  with an i n p u t  Uno vo l t ago  of 230 VAC 
and ritb tho a i r c i r c u l a t i n g  fan off .  

Simil4rly, t h o  6. J0C/rin oooling rat. i8 obtainable only with 
230 VAC 8uppli.d t o  tho u n i t  and tho  fan on. Uhon tho a v a i l r b l o  ' 1). 
aupply vo l t ago  Cal la  b o l w  thi. lovol ,  or if t ho  c i r c u l a t i n g  Can ! 
i m  oporatod, boa t ing  and cooling r a t o a  w i l l  bo proport ionatoly . 19. 
roducod. ?or oxamplo, roducing tho  U n o  r o l t a g o  from 230 VAC to  
208 VAC roaul ta  i n  a roduction i n  powor available t o  tho hoating ' 

olomonta. 

I 17. 

i 
p t o g r m i n g  ~ u o  im (yw co lp io toa .  mono of t h o  

progrm-.odo indicatot. mhould bo I l l cn ina tod .  Tho fu r -  
naco t u p o r a t u r o  and power i n d i c a t o r 8  rhould bo t h e  o n l y  
i n d i c a t o r s  lit. 

Proma t h o  FAR oR/oC? koy to c i r c u l a t o  air i n  t h e  furnace.  

m 8 t a r t  t h o  p r o g r a ,  pro88 t h o  PROQUI STOP/SIARf koy. 
Tho furnaco con t ro l  and t h o  i n i t i a l  rat. (R1) i n d i c a t o r s  
8Bould bo i l l ~ m i n a t o d .  
8 C/r inuto ,  t ho  I M t  CONIROL l i g h t  w i l l  pul8e on and o f f  
an p o r  i a  daandod.  A b u r t o r  w i l l  aound rhon t h e  f u r -  
naco run i a  complote. The PRO(AAI CoIIPtZlX i n d i c a t o r  
w i l l  cope on, i n d i c a t i n g  t h a t  t h e  power to  t h e  fu rnace  is 

As t h o  furnace slowly boa t8  up  at  

.hut Off Zh. Procoduro f o r  progruming tho furnaco l a  i l l u a t r a t o d  b l o w  
U m i W  ASTU S 3 1 7 4 ,  a atandard t o a t  mothod f o r  t h o  analyaia  of  i 
t h o  aah contont  o f  coa l  or coko. Aah contont  l a  dotorminad by 

I of  l i n e  voltage: weighing tho  roaiduo romaining a t t a r  burning tho  coal undor 
r i g i d l y  e o n t r o l l o d  condition. of a u p l o  woight,  tomporaturo and ~ 

me fol lowing t a b l e  provides  t h e  maximum l i n e g r  hea t ing  r a t e s  
t h a t  can 

NOS: 

expected between ambient and 1100 C* as f u n c t i o n  

va lues  f o r  f a n  mOPPo l ode -  4tm8ph.r.. 

2. 

4. 

5. .  

6 .  

7 .  

8. 

9. . 

10: 

: temperature maximum Linear 
Heating Rate 

?ill t h o  c ruc ib loa  f t iahorbrand Ilo. 10-490-4, or o q u i c  ' 11oooc - 8SOOC ld°C/UIN 
a l o n t )  w i t h  approximatoly 1 gram of . u p l o  uaing a por- 8 S/MN 

19 C/UIN 
12OC/UIN 

c o l a i n  apoon (Ci8h.r No. 14-4308). 

2O0C/?IIN Woigh and rocord oach aamplo, togothor  wi th  its cruciblo,  
to  w i t h i n  0.1 mg. Aftor  weighing, p l aco  tho samploa i n t o  6OO0C - 200°C 20°C/U1N 
t h o  appropr i a to  rack. ( t h o  ri8h.r No. 10-466-6 rack l a  
do8ian.d f o r  t h e  l iaherbrand crucibloa.  and tho  No. 

To program t h o  Curnaco to implomant tho t o 8 t .  p o r f o r r  tho fol-  
loringc . Ranae 

l108°C - 8Sg°C 
850 C - 600 C 
850°C - 6OO0C 
6OO0C - 2OO0C 

10-490-5 rack iI for o thor  type. of cNcib1.a). a 8 0  cer- 
r a i n  to record each ~ ruCib10 '8  loca t ioh .  
markora i a  l i a t e d  i n  t h e  Ciohor Catalog for marking cer- 
amic r a t o r i a l s .  

I n a o r t  t h e  racks i n t o  t h e  oven and l a t c h  t h e  door closed. 

Connoct t h e  furnace l i n e  cord plug i n t o  t h e  appropriate  
olectrical o u t l e t .  

ROmr When t h e  furnace i a  i n i t i a l l y  plugged i n ,  t h e  
alarm buzzer  w i l l  sound. Prosa t h o  CLEAR key t o  tu rn  
o f f  t h e  alarm. Also, not. t h a t  t h e  POWER and ?URNACE 
=UP i n d i c a t o r s  a r e  lit and t h a t  t h e  d i g i t a l  diaplay 
ahova t h e  temperature i n s i d e  t h e  fu rnace  chamber. 

Tb i n i t i a t e  programmiBg, presa the  PARMETER SET k e y .  
the R1 ( i n i t i a l  r a t e  C/ain) i n d i c a t o r  w i l l  l i g h t .  

Enter  t h e  value f o r  R 1  aa B°C/min. 

Ver i fy  t h a t  t h e  r a t e  a h w i n g  on t h e  d i g i t a l  display i a  
eorroct* and place i t  i n t o  memory by deproaaing tho C N R R  
key. the program w i l l  now advanco to  t h o  t r a n s i t i o n  tom- 
porature. N e x t ,  i nd ica to r  T l  w i l l  l i g h t .  

Enter  500°C f o r  the t r s n a i t i o n  tomperaturo,  and press  t h e  
ENTER key. I h e  program indicAtor will n o w  advance to  81 
(ho ld  time i n  mlnutes). 

Key i n  - 0 .  minutes f o r  t h e  hold t i m e  ond o n t e r  it i n t o  
t h e  p rocesso r  memory by pressing t h e  E N l Z R  key. The R2 

A v a r i e t y  of 

i n d i c a t o r  ahould now be lit. 

Enter  a gradua l  hest ing rate of 4°C/min, ond then press  
t h e  ENTER key. The program mode i n d i c a t o r  w i l l  n w  
advance to 1 2 .  

Enter  t h e  t r e n s l t i o n  temperature o f  7SOoC and then proas 
t h e  ENTER key. The parameter U D  w i l l  odvance to  82. 

1 2 -  

13 -  Enter  180 minutes f o r  R2, and preaa t h o  ENTER toy. NO 
o t h o r  h e a t i n g  atepa are tepuirod f o r  t h i a  A S I N  method, a0 
t h e  uaer m u s t  program t he  furnaco to  bypaaa tho romaining 
hrar4-n -r.-. 

t i n e  v o l t a g e  

230 VAC 
208 VAC 
230 VAC 
208 VAC 
230 VAC 
208 VAC 

800142 
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. . milk samples 'for non-volatile .alpha emitter malvsis. 
. .  

. .  . .  

Issue of R1 
Time Period From: 11 /24' 87 To: -f-f-- Samples Affected All 

Procedure: (Test' Eqpt., Data Recorded, Problems, Steps Used, etc. DATE 

See attached. 

Submitted by: 

Laboratory Manager 

-Approved by : Laboratory Director 

Approved by:(<-['\; i :).I \. &,( ;; p. i/ - , QA/QC/Director , ITAS 
d 

.. . . __  
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. .  

ADD . .  . -  . 

. . . .  . . .  
. . .  . . .  ' .  . . . . .  ; .... . 7 d , .  . i'. . .  . . . . . . . .  .. -i - . .  .->...... 

Measure and record 'an appropriate volume 'of. 
Place sample in a drying pan lined with a double .layer 

. . .  .. yield tracer as'necessary. Dry under a heat lamp in.-.a 

Place"samp1e in furnace.and muffle at 210 OC for 2 
hours, then 375 OC for 4 hours followed by 6 hours at 
525 OC. For samples grater than 10 ml, increase ashing 
times by a factor of four (4 ) . .  

..Milk SamDles - Non .Volatile Alpha Emitters 
. . . . . . .  . .  . . . . . . . . .  . . .  ...-.. - .  .., 

1 ' .  

. . . . . . .  

'.....of plastic wrap or appropriate sized glass beaker.. Add- . 

. e  
- -  

. .  

, 9. . . .  . .  ' - .  'hood until all moisture is'removed from.sample. e. . . . . .  
. .  . .  , .  . .  

6.12.2 ' 

6.12.3 Allow sample to cool. Add 50 ml of concentrated HNO3 
and 1 ml of 30% H202: 
Repeat reagent additions and wet-ashing. 

Add 10 ml of concentrated HNO3 and transfer sample to a 
centrifuge tube. 
concentrated HNO3. 

Add 10 ml of fuming HNO3 dropwise to the sample and 
cautiously mix. Cool in an ice water bath for 15 
minutes. 

Slowly wet-ash to dryness. 

6.12.4 
Rinse walls of beaker with 

Police residue if necessary. 

6.12.5 

6.12.6 Centrifuge sample for three (3) minutes on high speed. 

6.12.7 Collect the supernatant in a 250 ml beaker and 
evaporate to dryness. Discard the precipitate. 

6.12.8 If total uranium by fluorometry is requested, dissolve 
residue in 1 ml of 4M HNO3 and transfer to tared glass 
scintillation vial. Rinse beaker with two 2 ml portion 
of demineralized water and add rinse to vial. 
Determine volume of final solution by weight to three 
(3) significant figures . 

6.12.9 Transfer to the appropriate procedure for further' 
analysis. 

800144 
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, . .  

- :.' . . . . .  
. -  .. . .  , . . .  ,. , .  . . . . .  

. . .  . u r i n e  samples  for  'total' uranium analysis. . . .  

. .  
. .  

. *  

I s s u e  of R1 
Time Period From: ' 214 /87  To: -7-7- Samples Affected 

Procedure: (Test E q p t . ,  Data Recorded, Problems, S t e p s  Used ,  e t c . ) '  , DATE . .  

See attached. 

Approved by: ,  , Laboratory Manager 

, Laboratory Director  

QA/QC/Director, ITAS 
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. I -  . .: 
. .  , 

. . ._ 
. 2  .. .._. . 
. 1 , . *-'6.13.. ' 

. .  , .. , . ,  . 
~ . .  . . .  

. . 6.13.1 

6.13.2 

6.13.3 

6.13.4 

6.13.5 

6.13.6 

6.13.7 

followed by-boiling in deionized,water and final rinse 
with deionized water. 
weight to three (3) significant figures. 

Determine aliquot volume'by 

Add 3 ml of concentrated HNO3 and 0.5 ml of 30% H202. 

Place vials on a hot plate at medium heat. 
dryness. Repeat reagent additions and wet-ashing two 
(2) more times. 

Wet-ash to 

Muffle vials as 525 OC for 1 hour. Cool. 

Dissolve residue in 1 ml of 4M HNO3. Add 4 ml of 
deionized water. Determine volume of solution by 
weight to three (3) significant figures. 

Transfer to the appropriate procedure for further 
analysis. 
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TITLE: sample Preparation I N O :  RSL-201 

P I S I O N :  0 

PAGE: 1 

DATE: 8-05-87 

1.0 

2.0 

3.0 

3.1 

3.2 

3 . 3  

4 . 0  

4.1 

4.1.1 
. -~ .- 

4.1.2 

. PURPOSE 

This procedure provides instructions for preparing 
samples for analysis. 

SCOPE 

This procedure applies to all samples requiring 
preparation prior to specific analysis. 

RESPONSIBILITY 

It is the responsibility of the Laboratory Manager, 
or his designee, to ensure that this procedure is 
followed during the processing of all samples. 

It is the responsibility of the Laboratory Manager, 
or his designee, to delegate the performance of this 
procedure to personnel that are experience with this 
procedure and with the equipment associated with 
implementation of this procedure. 

It is the responsibility of the technician to follow 
this procedure and to report any abnormal results to 
the Laboratory Manager, or his designee. The 
technician shall maintain a bound Laboratory Record 
Book for recording pertinent information. See 
Appendix 10.1 for an example format. 

REFERENCES 

Reauirements and Specifications 

Title 10, Code of Federal Regulations, Part 50 
Appendix I, Numerical Guides for-Design Object,ves._ . 

and Limiting Conditions for Operation to Meet the 
Criteria ItAs Low as is Reasonably Achievable" for 
Radioactive Material in Light-Water-cooled Nuclear 
Power Reactor Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.1, Programs for Monitoring Radioactivity in the 
Environs of Nuclear Power Plants. 
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DATE: 8-05-87 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

5.1.9 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.15, Quality Assurance for Radiological Monitoring 
Programs (Normal Operations) - Effluent Streams and 
the Environment. 

"Quality Assurance Program Requirements for Nuclear 
Facilitiestt, ANSI/ASME NQA-1 (latest edition) . 
ITAS Quality Assurance Manual. 

ITAS-RSL Quality Assurance Manual, Laboratory 
Specific Attachment. 

Standards 

None 

Procedures 

None 

Other Publications 

None 

REOUIREMENTS 

EquiDment 

Balance (0-3600.00 grams capacity) 

Blender 

Drying Oven 

Hot Plate 

-Mortar and Pestle 

Muffle Furnace 

Pulverizer 

Sieves 

Food Chopper/Grinder 
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5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

5.3.6 

5.3.7 

5.3.8 

5.3.9 

5,3 ..lo 

5.3.11 

5.3.12 

5.3.13 

Materials . 

Assorted Corningware Dishes 

Assorted Stainless Steel Pans 

Assorted Marinelli Beakers 

Assorted Petri Dishes 

Whatman 42 filter paper, or equal 

Assorted tools and routine laboratory equipment (such 
as knives, beakers, graduated cylinders, etc.) 

Reasent 

Ethanol, 95% Reagent Grade 

Glycerol, ACS Reagent Grade 

40-Percent Formalin, ACS Reagent Grade 

1M Calcium Nitrate Solution [Ca(N03) 2 4H20] (ACS 
Reagent Grade). 
nitrate in deionized water and dilute to 500 ml. 

Dissolve 118 grams of calcium 

Phosphoric Acid (H3PO4), Concentrated, ACS Reagent 
Grade 

Ammonium Hydroxide (NH40H), Concentrated, ACS Reagent 
Grade 

0.1 M Phosphoric Acid: add 3.4 ml of H3PO.4 to 300 ml 
of deionized water and dilute to 1 liter. 

Octyl Alcohol 

30% Hydrogen Peroxide (H202), ACS Reagent Grade 

Hydroxylamine Hydrochloride (NH~OHIHCL), ACS Reagent - 

Grade 

Hydrofluoric Acid (HF), 48%, ACS Reagent Grade 

Nitric Acid (HNO3), Concentrated, ACS Reagent Grade 

Fuming Nitric Acid (HNO3), 90%, ACS Reagent Grade 
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5.3.14 

5.3.15 

5.3.16 

5.3.17 

5.3.18 

5.3.19 

5.3.20 

6 .0  

6.1 

6.1.1 

8M Nitric Acid: Add 500 ml of concentrated HNO3 to 
400 ml of deionized water and dilute to 1 liter. 

4M Nitric Acid: Add 250 ml of concentrated HNO3 to 
500 ml of deionized water and dilute to 1 liter. 

1M Nitric Acid: Add 62.5 ml of concentrated HNO3 to 
500 ml of deionized water and dilute to 1 liter. 

Hydrochloric Acid (HC1): Concentrated, ACS Reagent 
Grade 

8M Hydrochloric Acid: Add 667 ml of concentrated HC1 
to 300 ml of deionized water and dilute to 1 liter. 

Perchloric Acid (HClO4), Concentrated, ACS Reagent 
Grade 

Ethanol-glycerol mixture (1O:l vol/vol.) 

PROCEDURE 

Gamma Countinq 

Liquid Samples 

6.1.1.1 All liquid samples are made up in one of two 
geometries (500 or 900 ml) in the appropriate 
polyethylene marinelli beakers. 
sample depends on the radioactivity and the amount of 
liquid supplied by the customer. 

The volume of the 

6.1.1.2 Using a clean graduated cylinder, measure the 
required sample volume (500 or 900 ml) and pour the 
liquid into the appropriate marinelli beaker. 

6.1.1.3 Place lid securely on the marinelli beaker and seal 
with electrical tape. Check for any leakage before 

-~ _ _  sending - the sample f o r  counting.. . . - -  - - 

6.1.1.4 Write sample information (ID number, sample volume 
and customer name) on the beaker and fill out the 
appropriate laboratory work sheet. 

6.1.1.5 Submit for counting. 

6.1.2 Soil Samples 
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PAGE: 5 

6.1.2.1 All soil samples are made up in one of two geometries 
(650g marinelli or petri dish) depending on the 
quantity of the sample supplied by the customer. 

6.1.2.2 

6.1.2.3 

6.1.2.4 

6.1.2.5 

6.1.2.6 

6.1.2.7 

6.1.3 

6.1.3.1 

6.1.3.2 

6.1.3.3 

6.1.3.4 
- ~ .- 

6.1.3.5 

6.1.3.6 

For the marinelli geometry, approximately 650 grams 
of sample are needed. 

For petri dish geometry (approximately 2.75 inches 
diameter) approximately 45 grams of sample are 
needed. 

Dry and pulverize the sample according to directions 
in 6.8 below. 

Weigh empty container with lid, (i.e., tare weight) 
fill with the required amount of sample and close the 
sample container securely. 
Seal with electrical tape. 

Write sample information (ID number, net weight of . '  

sample and customer's name) on the container, on the 
appropriate laboratory work sheet, and in sample prep 
logbook (see appendix 10.1). 

Determine net weight. 

Submit for counting. 

Vegetation Samples 

All vegetation samples are made up in 900 ml 
marinelli geometry. 
to fill the beaker is needed for this geometry. 

A sufficient quantity of sample 

Weigh empty container with lid (i.e., tare weight). 

Use the appropriate tool (e.g., shredder, blender, 
etc.) to cut the vegetation sample into small pieces 
such that the sample can be placed into the 900 ml 
marinelli beaker. 

Cover the container, determine net weight and secure 
- __  the lid with electrical _. tape. - - - 

Write sample information (ID number, net weight of 
sample, customer's name) on the container, on the 
appropriate laboratory work sheet, and in sample prep 
logbook (see appendix 10.1). 

Submit for counting. 
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TITLE: Sample Preparation NO: RSL-201 PAGE: 6 

6 . 1 . 4  Air Filter Samples 

6 . 1 . 4 . 1  All air filter samples are counted in the appropriate 
air filter geometry (i.e., single filter or composite 
filters) . 

6 . 1 . 4 . 2  Load the air filter(s) into the counting planchet and 
place into a petri dish. 
with electrical tape. 

Cover dish and secure lid 

6 . 1 . 4 . 3  Write the sample information (ID number, etc.) on the 
lid of the dish and on the appropriate laboratory 
work sheet. 

6 . 1 . 4 . 4  Submit for counting. 

6 . 2  

6 . 2 . 1  

6 . 2 . 2  

6 . 3  

6 . 3 . 1  

6 . 3 . 2  

6 . 3 . 3  

6 . 3 . 4  
_ _  ~ 

6 . 3 . 5  

Water Samples - Beta Emitters 
Where required by individual procedures, a measured 
volume of water is evaporated in a suitably sized 
glass beaker. 

Dissolve residue in a small amount of 8M nitric acid 
and dilute as necessary for the appropriate procedure 
to be run. 

Carriers may be added as necessary. 

Water SamDles - Alpha Emitters (except Radium) 
Measure the required volume of sample into a suitably 
sized glass beaker. 
laboratory work sheet. 

Record data on appropriate 

Add the appropriate yield carriers/tracers as 
required by the analysis request. 

While stirring, add 2 ml 1 M calcium nitrate and 
10 ml concentrated phosphoric acid. Adjust the pH to 
8.5 - 10.0 using ammonium hydroxide and pH paper as 
indicator. 

Remove the stirrer and cover the beaker with plastic 
wrap to exclude atmospheric-carb-on dioxide-and let 
the covered beaker stand for approximately 1 6  hours 
to complete the precipitation and settling. 

Decant and aspirate the supernatant as completely as 
possible without disturbing the precipitate and 
discard it in the pH>2 waste acid container. 

. 

000152 



3 2 2 3  
NO: ~ ~ ~ - 2 0 1  TITLE: sample Preparation PAGE: 7 

6.3.6 

6.3.7 

6.3.8 

6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

Slurry the precipitate with distilled water and 
transfer it quantitatively to a centrifuge bottle. 
Save beaker. Centrifuge for 5 minutes and discard 
the supernatant. 
0.1 M phosphoric acid (approximately pH8), centrifuge 
and discard the supernatant. 

Add approximately 15 ml concentrated nitric acid to 
beaker used for precipitation, heat on hot plate, 
swirl acid to rinse walls and pour contents into 
centrifuge bottle containing the washed precipitate. 
Transfer mixture to a second clean beaker. 

Wash the precipitate with 50 ml 

Rinse the walls of the beaker used for precipitation 
with water, transfer rinse to centrifuge bottle used 
for collecting the precipitate, rinse the bottle and 
pool the rinse with the mixture in the second beaker. 
Evaporate the mixture to dryness on a hot plate. The 
residue is then ready for further analysis by the 
appropriate procedure. 

Urine Samples - Alpha Emitters (except Radium) 
Measure and record the volume of the urine specimen 
and transfer to a beaker. Record data on appropriate 
laboratory work sheet. Use nitric acid (50 ml/liter 
urine) to rinse the original container and the 
measuring cylinder and pour rinse into the beaker. 
Add the appropriate yield carriers/tracers as 
required by the analysis request. Add 5 drops of 
octyl alcohol and 10 ml of hydrogen peroxide to the 
urine, stir and heat to 85-90°C. (If plutonium 
analysis is required, add 0.5 g hydroxylamine 
hydrochloride) . 
While stirring, add 2 ml 1 M calcium nitrate and 
10 ml concentrated phosphoric acid. Adjust the pH to 
8.5 - 10.0 using ammonium hydroxide and pH paper as 
indicator. 

Remove the stirrer and cover the beaker with plastic 
wrap to exclude -atmospheric carbon dioxide- andKlet 
the covered beaker stand for approximately 16 hours 
to complete the precipitation and settling. 

Decant and aspirate the supernatant as completely as 
possible without disturbing the precipitate and 
discard it in the pH>2 waste acid container. 
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6 . 4 . 5  
.. 

6 . 4 . 6  

6 . 4 . 7  

6 . 5  

6 . 5 . 1  

6 . 5 . 2  

6 . 5 . 3  

6 . 5 . 4  

6 . 6  

6 . 6 . 1  

Slurry the precipitate with distilled water and 
transfer it quantitatively to a centrifuge bottl-e: - 

Centrifuge for 5 minutes and discard the supernatant. 
Wash the precipitate with 50 ml 0.1 M phosphoric acid 
(approximately pH8), centrifuge and discard the 
supernatant. 

Add 15 ml concentrated nitric acid to beaker used for 
precipitation, heat on hot plate, swirl acid to rinse 
walls and pour contents into centrifuge bottle 
containing the washed precipitate. 
to a clean second beaker. 

Transfer mixture 

Rinse the walls of the beaker used for precipitation 
with water, transfer rinse to centrifuge tube used 
for collecting the precipitate, rinse the bottle and 
pool the rinse with the mixture in the second beaker. 
Evaporate the mixture to dryness on a hot plate and 
wet ash the residue with concentrated nitric acid as 
many times as necessary to obtain a clean white 
residue. This residue is ready to be analyzed. 

Urine - Non-Volatile Beta Emitters 
Measure and record the volume of the urine specimen 
and transfer to a beaker. Record data on appropriate 
laboratory work sheet. Add nitric acid ( 5 0  ml/liter 
urine) to the beaker. Add 5 drops of octyl alcohol 
and 1 0  ml of hydrogen peroxide to the urine, stir and 
wet ash to dryness. 

Muffle the sample in the beaker for 1 6  hours at 
525OC. 

Dissolve residue in 50 ml concentrated nitric acid. 
Add 2 ml of hydrogen peroxide and evaporate to 
dryness. Repeat as necessary until residue is white. 

Dissolve residue in a small amount of 8M nitric acid 
and dilute as necessary for the appropriate procedure 
to be run. 

- __  _ _ _  ...- _ _ _  - 

Air Filter Samples - Alpha/Beta Emitters 
The air filter sample is placed in a suitably sized 
glass beaker and the beaker placed in a muffle 
furnace. 
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. 0 . .  6.6.2 
- -  

6.6.3 

6.6.4 

6.6.5 

6.6.6 

6.7 

6.7.1 

6.7.2 

6.7.3 

6.7.4 

6.7.5 

6.7.6 

6.7.7 

The sample is muffled @ 21OoC for 8 hours, then @ 
375OC-for 16 hours, followed-by 24 hours at 525OC. 

Allow sample to cool, then transfer to a teflon 
beaker if glass fiber filters were used. If paper 
filters were used proceed to 6.6.5. 

Add concentrated hydrofluoric acid slowly to the 
filters until dissolved. Evaporate to dryness. 
Repeat twice with 10 ml portions of hydrofluoric 
acid. 

To the dry residue, add 25 ml of concentrated nitric 
acid. Evaporate to dryness. Repeat twice. 

The dry residue is ready for analysis. The residue 
is made to 100 ml in a volumetric flash with 1 M 
nitric acid. Aliquots are taken from the flask and 
yield tracers and carriers added according to the 
analysis requested. 

Vesetation Samples - Non-Volatile AlDha/Beta Emitters 
Place the sample in a tared container. Weigh and 
record the weigh as the WET WEIGHT in grams, if not 
accomplished in 6.1.3 above. Record the data on 
appropriate laboratory work sheet and in sample prep 
logbook (See appendix 10.1). 

Place the sample in a drying oven for approximately 
16 hours at a temperature of approximately llO°C. 

If the sample is dry, remove it from the oven and 
allow it to cool to room temperature. If the sample 
is not dry, continue heating until it is dry. 

Weigh and record the weight as the DRY KEiGHT in 
grams. 

Place sample in glass dish and place in muffle 
furnace. 

~- ___ _ _ _ _  ~ _ ~ 

Muffle at 21OoC for 8 hours, then 375OC for 16 hours 
followed by 24 hours at 525OC. 

Allow sample to cool prior to removing from furnace. 
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6.7.8 

6.7.9 

6.7.10 

6.7.11 

6.7.12 

6.8 

6.8.1 

6.8.2 

6.8.3 

6.8.4 

6.8.5 

6.8.6 __  - 

6.8.7 

Obtain ASH WEIGHT of sample, if completely ashed. If 
sample is not completely ashed, return it to the 
furnace until it is completely ashed. 

An appropriate ashed sample is weighed and dissolved 
in 5 0  ml of a 2:l mixture of concentrated nitric acid 
and concentrated hydrochloric acid. 

Evaporate the sample solution to dryness slowly. 
Repeat the acid addition and evaporation. 

Dissolve the residue in 50 ml of concentrated nitric 
acid. Evaporate to dryness. Repeat twice. 

Dissolve residue in 50-100 ml of 4 M nitric acid. 
Filter through Whatman 4 2  or equal as necessary. 
Dilute to volume in a volumetric flask. The sample 
is now ready for further analysis. 

Sediment and S o i l  SamDles - Non-Volatile Isotopes 
Place the sample in a tared container. 
record the weight as the WET WEIGHT in grams. 
data on appropriate laboratory work-sheet and sample 
prep logbook. 

Weigh and 
Record 

Place the sample in a drying oven for approximately 
16 hours at a temperature of approximately llO°C. 

If the sample is dry, remove it from the oven and 
allow it to cool to room temperature. If the sample 
is not dry, continue heating until it is dry. 

Weigh and record the weight as the DRY WEIGHT in 
grams. 

Grind the sample to at least 4 0  mesh. Transfer the 
sample to a container and label with the laboratory 
sample number. Store for analysis. 

If gamma scan is required, prepare sample - as - 

-described in 6;lr2 above. 

If chemistry analysis is required and specific 
procedure(s) assume dissolution, weigh an appropriate 
(less than 20g) size sample and place in a 250 ml 
beaker. 
if required. 

Add appropriate yield tracers and carriers, 

080156 
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PAGE: 11 
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6.8.8 

6.8.9 

6.8.10 

6.8.11 

6.8.12 

6.8.13 

6.8.14 

6.8.15 

6.8.16 

Place a stirring bar in the beaker. 
100 ml of concentrated HNO3. 
glass. Stir slowly. When the reaction ceases, 
cautiously add 50 ml of concentrated HC1. 
STIR. 
stand at room temperature for 2-4 hours. Slowly 
begin stirring after initial reaction subsides 
(approximately 30 rain.). Gradually heat the sample 
on a low temperature hot plate overnight. The 
temperature should be high enough so that refluxing 
occurs without stirring, but sample does not go dry. 

Cautiously add 
Cover with a watch 

DO NOT 
Replace watch glass and allow the sample to 

Allow the mixture to cool and settle, then add 100 ml 
of water. Filter the soil residue onto a Whatman #42 
or equal filter. Wash the precipitate with 20 ml 8M 
HNO3, collect the filtrate in a 400 ml beaker and 
reserve. 

Transfer the filter and soil residue to a 100 ml 
beaker, dry over low heat and carefully muffle at 
525OC overnight. 

Cool, add 25 ml of concentrated HNO3, transfer to 
teflon beaker and add 10 ml of concentrated HF to the 
soil residue. Evaporate to dryness, repeat the 
additions of acids and evaporations three more times. 

Add 25 ml of concentrated HNO3. 
beakers, then add 5 ml of concentrated HCl04 and heat 
over low heat in the perchloric acid hood until 
perchloric acid fumes are no longer present. 
twice. 

Transfer to glass 

Repeat 

Add 10 ml of concentrated nitric acid and 10 ml of 
concentrated hydrochloric acid to dissolve the 
residue. Heat if necessary. Cool, then slowly add 
25 ml of demineralized water. 

Filter the sample through Whatman 42 or equal filter 
paper catching the filtrate with the filtrate 
reserved earlier in 6.8.9. 

Evaporate to wet dryness (approximately 5 mls) over 
low heat. 

If strontium analysis is not requested proceed to 
6.8.23. 
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6.8.17 

6.8.18 

6.8.19 

6.8.20 

6.8.21 

6.8.22 

6.8.23 

6.8.24 

6.8.25 

6.9 

6.9.1 

6.9.2 

6.9.3 

- 

6.9.4 

If strontium is requested, dissolve the residue in 
20 ml of concentrated nitric acid. Heating may-be 
necessary to effect solution of residue. 

Transfer sample to centrifuge tube, rinsing beaker 
with a small amount of concentrated nitric acid. 

Add 10 ml of fuming nitric acid to the sample and mix 
thoroughly. Cool in ice water bath. 

Centrifuge sample for three minutes on high speed. 

Collect supernatant in a 250 ml beaker for further 
analysis if required. Otherwise discard. 

Transfer the precipitate in the tube to the strontium 
in water procedure at step 6.6. 

The supernatant retained in 6.8.21 is evaporated to 
wet dryness on a hot plate on low to medium heat. 

Dissolve residue to approximately 20 ml of 
concentrated hydrochloric acid and again evaporate to 
dryness. Repeat twice with 10 ml addition of acid. 

Transfer residue to iron separation procedure, 
necessary. 

if 

Metallic Samples 

Weigh an appropriate sample size and place in glass 
beaker large enough to accommodate acids volumes 
10-20 times the weight of the sample. 
appropriate laboratory work sheet. 

Record data on 

Add alpha yield tracers, as required. 

Slowly add concentrated nitric acid to the sample. 
If sample does not dissolve with low heating, add' 
concentrated hydrochloric acid slowly until a 
2:l acid mixture is obtained. 

- _ _  
NOTE: If volatile isotopes are being determined, the 

dissolution may need to be done more slowly 
without heat and with diluted acids or in a 
refluxing apparatus. 

When sample is dissolved, slowly evaporate to wet 
dryness. 
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6.9.5 

6.9.6 

6.10 

6.10.1 

6.10.2 

6.10.3 

6.10.4 

6.10.5 

6.10.6 

6.10.7 

6.10.8 

6.10.9 

. . - ~ -  

6.10.10 

6.10.11 

Add 25 ml of 8 M hydrochloric acid and evaporate 
slowly to wet dryness. 
additions of acid. 

Repeat twice with 10 ml 

Transfer to iron separation procedure, if necessary. 

Meat Samples 

Wash the sample and remove the skin, bones, and fat, 
as necessary. 

Cut into small pieces. Grind in food 
chopper/grinder, if required. Weigh and record the 
weight as the WET WEIGHT in grams. 
appropriate laboratory work-sheet and in sample prep 
logbook. 

If gamma scan is required, prepare sample as 
described in 6.1.3 above using 500 or 900 ml 
marinelli, as required. 

Record data in 

If wet chemistry is required, proceed as described 
below. 

Transfer the sample to a tared stainless steel pan 
and place in a drying oven for approximately 32 hours 
at a temperature of approximately 1 1 0 ~ ~ .  

If the sample is dry, remove it from the oven and 
allow to cool to room temperature. If the sample 
is not dry, continue heating until it is dry. 

Weigh and record the weight as the DRY WEIGHT in 
grams. 

Put the pan on top of a preheated hot plate under a 
hood and add 400 ml of ethanol-glycerol mixture for 
each 300 g of dry sample. 

Ignite the mixture; stir with a glass rod while 
burning until the sample oil has completely burned. 

Transfer the sample to a Corningware dish and place 
in a muffle furnace. 

~ . __ - - - - - .  - 

Transfer to 6.7.6. 



7 . 0  

8 .0  

8.1 

8.1-1 

8.1.2 

8.1.3 

8.2 

8.3 

8.4 

8.4.1 
-~ . ~~ 

8.4.2 

8.4.3 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

ResDonsibilitv of Inspection 

The technician performing this procedure shall be 
responsible for inspecting samples after ashing, 
blending, drying, or grinding to determine if 
processes are complete. The technician shall be 
responsible for inspecting labels for correctness and 
for inspecting quantities of samples, The technician 
is responsible for inspecting equipment to determine 
if it is working properly. 

The Laboratory Manager, or a designee, shall inspect 
the work of the technicians performing this procedure 
for completeness and adequate quality. 

The Laboratory Manager shall periodically review and 
initial record books and data entries. 

Acceptance Criteria 

None 

Material Monitorinq 

Reagents shall be ACS Reagent grade or better as 
indicated in Section 5.3. Lower grade material may 
be used for items not so indicated. If ACS Reagent 
grade material is not available, the best grade 
available shall be used. 

Equipment Monitorinq 

Drying oven thermometer shall be in place and show 
- correct oven temperature according to oven logbook. 

Balances shall be checked to ensure calibration dates 
have not expired. 

Balances shall be in control as determined by routine 
balance check procedure. 

2 3  
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8.5 

8.5.1 

9.0 

10.0 

Certification 

Portions of this procedure may be certified by 
submitting multiple spiked samples through the 
procedure steps and analyzing for the activity 

CALCULATIONS 

None 

APPENDICES 

. . . ... . 

found . 

CIO-l.8i 
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Sample Preparation Record Book Format Example 
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Ext rac t ion  of I r o n  from Soi 1 
o r  M e t a l l i c  Samples 

1 .o 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

NO : PAGE: 

DATE: REVISION: 
RqI -7117 1 

n 511 8/87 
_. 

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  removal o f  i r o n  
from s o i l  o r  m e t a l l i c  samples when necessary. 

SCOPE 

This procedure app l i es  t o  a l l  samples r e q u i r i n g  removal o f  bu l k  
q u a n t i t i e s  o f  i r o n  f rom samples p r i o r  t o  con t inu ing  w i t h  o t h e r  
procedures. 

RESPONSIBILITY 

Is i s  t h e  r e s p o n s i b i l i t y  o f  t he  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed d u r i n g  t h e  removal of i r o n  
from samples requ i  r i n g  such removal. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t he  Laboratory Manager, o r  h i s  designee, 
t o  delegate t h e  performance of t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  techn ic ian  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory  Manager, o r  h i s  
designee. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federal  Regulations, Par t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable" 
f o r  Radioact ive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
Ef f luents .  

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  t h e  Environs o f  Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log i ca l  Mon i to r ing  Programs (Normal Operat ions)  - 
E f f l uen t  Streams and t h e  Environment. 
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TITLE: 
Extraction of Iron f rom Soi l  
o r  Metallic SamDles 

4.1 .4  

4.1.5 

4.1.6 

4 .2  

4 .3  

4.4 

5.0 

5.1 

5 .1 .1  

5 .1 .2  

5 . 2  

5 .3  

5 .3 .1  

5 .3 .2  

5 .3 .3  

6.0 

6.1 

NO : PAGE: 

REVISION: DATE: 
- 2 

r 

“Quality Assurance Program Requirements f o r  Nuclear Faci-lities”, 
ANSI/ASME N Q A - 1  (1  a tes t  edition). 

ITAS Quality Assurance Manual . 
ITAS-RSL Quality Assurance Manual, Laboratory Specific Attachment . 
Standards 

None 

Procedures 

None 

Other Pub1 ications 

None 

REQUIREMENTS 

Eq u i pmen t 

Separatory funnels 

Laboratory equ,ipment as required (beakers, etc.) 

Materi a1 s 

None 

Reagents 

Isopropyl Ether, ACS reagent grade 

Hydrochloric Acid, concentrated, ACS reagent grade 

8 M Hydrochloric Acid; add 500 ml of concentrated hydrochloric - acid - 

top500-ml of demineralized water.- Mix thoroughly. - 

PROCEDURE 

Dissolve sample in 30 ml of 8 M HC1. I f  any solid remains, f i l t e r  
sample. Wash beaker with additional 20 ml 8 M H C 1 .  Add t o  f i l tered 
sample catching in 100 m l  beaker. 
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TITLE: 

Ex t rac t i on  o f  I r o n  from S o i l  
o r  M e t a l l i c  SamDles 

NO : PAGE: 

REVISION: DATE: 
- 3 

6.2 

6.3 

6.4 

6.5 

6.6 

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

8.5 

8.5.1 

-- 
- Pour i n t o  125 m l  separatory funnel. 

Add 50 m l  i sop ropy l  ether.  Shake 1 minute. L e t  s e t  5 min. 

Dra in o f f  sample i n t o  100 ml beaker. D iscard  ether. 

Repeat steps 6.2, 6 . 3  and 6.4. 

Evaporate t o  approximately 1-2 m l .  Do - not l e t  go dry  o r  bake. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

The Laboratory Manager, o r  h i s  designee, s h a l l  i nspec t  t h e  work of 
t h e  techn ic ians  per fo rming  t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  

The techn ic ians  per fo rming  t h i s  procedure s h a l l  inspec t  worksheets 
f o r  accuracy and completeness, s h a l l  inspec t  sample f o r  proper  
volume and s ize ,  s h a l l  inspec t  l abe ls  and tags f o r  accuracy, s h a l l  
inspect  equipment f o r  proper  operat ion,  and s h a l l  inspec t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  no t  ou t  o f  date. 

Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  n 9  

None 

- _ _  __ - Equi pment-Moni t o r i  ng - 

None 

C e r t i f i c a t i o n  

This procedure s h a l l  be c e r t i f i e d  by running sp iked samp 
t h e  procedure steps. 

es through 
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10.0 APPENDICES 
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PROCEDURE DEVELOPMELNT/CHANGE 
\ 

Supplement t o  e x i s t i n g  procedure? Yes (p S o  ( ) 
I f  yes ,  enter  paragraph number t o  reference insert ion point:  q,f? 
Procedure T i t l e  6 Number ( I f  e x i s t s )  flst!- -301 ,. 6 

Time Period 

Procedure: (Test Eqpt., Data Recorded, Problems, S t e p s  Used, e t c . )  DATE 

From: 4&/Q To: g/l//%7 Samples Afrected #I, I?q_fr, *@ea g-/f+7 d ~ / 3 ; 1 ~ - 6 7  

- 
%-//-e7 

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 
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- -&,-.. - . .  TITLE: NO : . PACE:’ 

Oet ermi na t i on o f  P r  ome t h i urn- 147 - 5 
REVISION: DATE: 

I n I d-7rl-R7 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

10.0 

Eauioment Moni torincr 

L iqu id  s c i n t i l l a t i o n  counter s h a l l  be c a l i b r a t e d  before use. 

C e r t i f i c a t i o n  

This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
- t he  procedure steps. 

CALCULATIONS _. 

Pm-147 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG - 
2.2ZfEFF*SVOL*CTIM€ 

Pm-147 A c t i v i t y  Error ( p C i / l )  = ERR 

H*(STC 
+ STC - TSC 

= ACT* [- - 
Lower L i m i t  o f  Detect ion (pC i / l )  = LLD 

TSC 
BKG 
CTIME 
E FF 

SVOL 
N 
STC 
STDPM 
2.22 
4.65, 

3 
0.005 

= Sample counts, average N counts 
= Background counts, average N counts 
= Count t ime (min) 
= Counting e f f i c i ency  

= STC - BKG 
STDPM 

= Sample volume (1) 
= Number o f  counts averaged 
= Standards counts, average N counts 
= Standard a c t i v i t y  (dpm) 
= Conversion from dpm t o  pCi 

= Constants 
= Estimate o f  r e l a t i v e  e r r o r  from all o t h e r  sources 

APPENDICES 
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TITLE: NO : PAGE: 

REVISION: DATE: 
Determinat ion of  Promethiurn-147 RCI - m i  1 

<. 

1 .o 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4;-1.2 

4.1.3 

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
o f  promethium-147 i n  u r i n e  and env i  ronmental aqueous samples. 

SCOPE 

This procedure app l i es  t o  a l l  l i q u i d  samples r e q u i r i n g  
p romet h i um- 147 d e t  e r m i  n a t  i on. 

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  of t he  Laboratory  Manager, or  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  f o l l owed  d u r i n g  t h e  ana lys i s  o f  a l l  
samples r e q u i r i n g  promethium-147 a c t i v i t y  determinat ion.  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory  Manager, o r  h i s  designee, 
t o  delegate t h e  performance of t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  the  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  fo l low t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory Manager, o r  h i s  
designee. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federal Regulat ions,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievab1.e" 
f o r  Radioact ive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f l uen ts .  

U.S. Nuclear Regulatory  %ommission;- Regulatory GuideC4L1, Programs 
f o r  Mon i to r i ng  R a d i o a c t i v i t y  i n  t h e  Environs of Nuclear Power 
Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r i ng  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 
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TITLE: 

Determinat ion of Promethium-147 
- N O :  PAGE: 

REVISION: DATE: 
- 7 

n - -  

1 4.4 Other Pub l i ca t i ons  

4.4.1 "Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  D r i n k i n g  
Water", H.L. K r iege r  and E.L. Whit taker,  EPA-600/4-80-032, 1J.S. 
Environmental P r o t e c t i o n  Agency, August 1980. 

Environmental Technology, American Sociiety fo r  Tes t ing  and 
Mater ia ls ,  Ph i lade lph ia ,  PA 19103, l a te ' s t  ed i t i on .  

Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  o f  Detect ion:  D e f i n i t i o n  and E labora t ion  of a Proposed 
Pos i t i on  f o r  Rad io log i ca l  E f f l u e n t  and Environmental Measurements", 
L.A. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

4.4.2 "Annual Rook o f  ASTM Standards", Sect ion 11.02, Water and 

4.4.3 "Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  Rad ioana ly t i ca l  

4.4.4 

5.0 REQUIREMENTS 

5.1 Equipment 

.._ _ _  -_ - - - -5.1.1- L i q u i d  s c i  n t  i 1 1 a t  i on -counter - 

5.2 Mater ia ls  - 

5.2.1 

5.2.2 

Polyethylene l i q u i d  s c i n t i l l a t i o n  v i a l s  (7  m l  capac i ty )  

pH paper, narrow range around pH 3.4 



Determination of  Promethium-147 . No: RSL-301 TITLE: 

0 
REVISION: 

5.2.3 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

3.1.8 

5.1.9 

PACjE: 

'~%l- 8 7 

Routine l abo ra to ry  equipment 

Reagents 

5 M Sodium Hydroxide (NaOH), ACS reagent grade s o l u t i o n  commercial ly 
prepared 

E x t r a c t a n t - S c i n t i l  l a t o r  s o l u t i o n :  Dissolve 0.6 g of PPO 
(2,5-diphenyl oxazol  e), 0.1 g o f  d i  -methyl o-POPOP 
(1.4-bis-2(4-methyl-5-phenyloxazolyl) benzene) and 7 g of d i  -2-ethy l  
hexyl phosphoric a c i d  i n  100 m l  o f  toluene. 
be s tored i n  t h e  dark, and be prepared f resh  every month.) 

(This  s o l u t i o n  should 

L i q u i d  s c i n t i  11 a t i o n  cock ta i  1 (commercial ) 

N i t r i c  ac id  (HNO,), concentrated, ACS Reagent grade 

PROCEDURE 

Aqueous Samples 

Add 20 m l  of concentrated HNO, t o  a s u i t a b l e  a l i q u o t  and evaporate 
t o  2-3 m l .  
Record on approp r ia te  data form (appendix 10.1). 

Run two spikes and two blanks w i t h  each se t  o f  samples. 

Add 5 m l  o f  water. T rans fer  t o  a 25 m l  vo lumet r ic  f lask.  

Add NaOH s o l u t i o n  dropwise, w i t h  s t i r r i n g ,  and a d j u s t  t h e  pH t o  3.4. 
(Use narrow range pH paper) 

Add water u n t i l  t h e  l e v e l  o f  t h e  s o l u t i o n  i s  i n  t h e  neck of t h e  
f l ask .  

Add 200 ~1 o f  e x t r a c t a n t - s c i n t i l l a t o r  so lu t ion .  

Shake the  f l a s k  v igo rous l y  for  two minutes. 

Remove t h e  upper o rgan ic  phase w i t h  a micropipet  and t r a n s f e r  t o  a 
sample v i a l .  Do n o t  at tempt t o  draw o f f  t h e  l a s t  b i t  o f  o rgan ic  . 

phase. 

Repeat the  e x t r a c t i o n  t w i c e  us ing  200 l.11 and then 100 ~1 a l i q u o t s  o f  
e x t  rac tan t - sc i  n t i  11 a t  i on so lu t i on .  

Count f o r  beta a c t i v i t y .  
o f  Pm-147 c a r r i e d  through t h e  procedure. 

Standardize counter aga ins t  known amounts 
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6.2.1 

6.2.2 

6.2.3 

6.2.4 

7.0 

7.1 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.2.1 

8.3 

r 

U r i  ne Samples 

To 250 m l  o f  u r i n e  i n  an Er lenmeyer f l a s k ,  add 20 m l  o f  concent ra ted  
HNO, and b o i l  t o  near  dryness. 
each s e t  o f  samples. 
(appendix 10.2). 

Add an a d d i t i o n a l  5 m l  o f  concent ra ted  HN03 and evaporate t o  near  
d ry nes s . 

Run two sp ikes and two b lanks  w i t h  
Record d a t a  on a p p r o p r i a t e  fo rm 

Cont inue 5 m l  a d d i t i o n s  o f  concent ra ted  HN03 u n t i l  t h e  sample i s  
c o l  o r 1  ess . 
Disso lve  t h e  s a l t s  w i t h  water  and t r a n s f e r  t o  a 25 m l  v o l u m e t r i c  
f l a s k .  Cont inue w i t h  s t e p  6.1.3 above. 

PRECISION AND ACCURACY 

The standard d e v i a t i o n  f o r  a s i n g l e  de terminat ion  i s  15% a t  
200 p C i / l .  

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager, o r  h i s  designee, s h a l l  i n s p e c t  t h e  work of 
t h e  t e c h n i c i a n s  p e r f o r m i n g  t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  

The t e c h n i c i a n s  per fo rming  t h i s  procedure s h a l l  i n s p e c t  worksheets 
f o r  accuracy and completeness, s h a l l  i n s p e c t  sample f o r  p r o p e r  
volume and s ize ,  s h a l l  i n s p e c t  l a b e l s  and tags f o r  accuracy, s h a l l  
i n s p e c t  equipment f o r  p roper  opera t ion ,  and s h a l l  i n s p e c t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  n o t  o u t  o f  date. 

Acceptance C r i t e r i a  

The f o l l o w i n g  s e c t i o n s  o f  t h i s  procedure c o n t a i n  acceptance 
c r i t e r i a :  

6.1.3 pH adjustment  

M a t e r i  a1 M o n i t o r i n g  

None 
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8.4 Equipment M o n i t o r i n g  

8.4.1 L i q u i d  s c i n t i l l a t i o n  counter  s h a l l  be c a l i b r a t e d  before use. 

8.5 

8.5.1 

Cert i f i c a t i  - on 

This procedure s h a l l  be c e r t i f i e d  by running sp iked samples through 
t h e  procedure steps. 

9.0 CALCULATIONS 

Pm-147 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG 
- ZFFF*SVOL*CTIME 

Pm-147 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

Glz + 0.005 TSC + STC 
= ACT* 

Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 

- - 4.65* BKG + 3 
~Z* iA -k *SVOL*cTnF- -K  

TSC 
BKG 
CTIME 
EFF 

SVOL 
N 

STDPM 
2.22 
4.65, 

3 
0.005 

.... . . STC 

= Sample counts, average N counts 
= Background counts, average N counts 
= Count t ime  (min) 
= Count ing e f f i c i ency  

= STC - BKG 
STDPM 

= Sample volume (1 ) 
= Number o f  counts averaged 
= Standards counts, average N count _. 

= Standard a c t i v i t y  (dpm) 
= Conversion from dpm t o  pCi 

= Constants 
= Est imate o f  r e l a t i v e  e r r o r  f rom a l l  o the r  sources 

10.0 APPENDICES 
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SAMPLE MATRIX WIPE COUNTING RESULT cpm 

COLLECTION DATE AND TIME: 

START 

STOP 
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SPECIAL INSTRUCTIONS: 
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7 I I 

DATE AN0 TIME 
OF ANALYSIS 
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RESULTS REOUESTED IN: 

REMARKS A N 0  CALCULATIONS 
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Oetermination of T r i  tiurn i n  
Aqueous Samples by D i  s t i 1 1 a t  i on REVISION: DATE: 

0 4-14-57 

. .  .. 

9.0 

10. 

CALCULATIONS 

Tr i t i um A c t i v i t y  ( p C i / l )  = ACT 

- ' TSC - BKG * ( VNEU;~T+&NAOH) - 

T r i t i um A c t i v i t y  E r r o r  ( p C i / l )  = ERR 
7% 

= ACT* TSC + mm STC + 0.0,*5] 

Lower L imi t  o f  Detect ion (pCi/ l  ) = LLD 

TSC 
8KG 
CTIME = Count t ime (min) 
EFF = Counting e f f i c i e n c y  

= Sample counts, average N counts 
= Background counts, average N counts 

= STC - BKG 
STOPM 

SVOL 
VNEUT 
VNAOH 
N 
STC 
STDPM 
2.22 
4.65, 

3 
0 . 0025 

= Sample volume (1 ) 
= Sample volume neutra l ized ( m l )  
= NAOH volume added ( m l )  
= Number o f  counts averaged 
= Standards counts, average N counts 
= Standard a c t i v i t y  (dpm) 
= Conversion from dpm . to  pCi 

= Constants 
= Estimate o f  r e l a t i v e  e r r o r  from a l l  other  sources 

APPENDICES 
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SVOL 

N -:. = Number o f  co 
.STC '. , = Standards co 

= Standard a c t  
2 -  = Conversion f 

= Constants 
0.0025 = Estimate of re1 

= Sample voiume . ( 

:_ ~ 1 A 

- .  . -. 

1 .  . .  
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Aqueous Sampl es by D i  s t i 1 1 a t  i on 

TITLE: 
Determinat ion o f  T r i t i u m  i n  

REVISION: DATE: 
0 - -  

NO : PAGE: 
RSL-302 1 

1.0 

2.0 

3.0 

3.1 

3 . 2  

3 . 3  

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

PUR P 0 S E 

This procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
of t r i t i u m  i n  u r i n e  and environmental aqueous samples by 
d i s t i l  l a t i  on. 

SCOPE 

This procedure app l i es  t o  a l l  samples r e q u i r i n g  t r i t i u m  a c t  
a n a 1 y s i s by d i s t i 1 1 a t i on. 

v i  t y  

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  o f  t h e  Laboratory  Manager, o r  h i s  designee 
t o  ensure t h a t  t h i s  procedure i s  f o l l owed  du r ing  t h e  a n a l y s i s ' o f  a1 
s amp 1 es requ i r i  ng t r i  t i  um a c t  i v i  ty de t  ermi na t  i on by d i  s t i 1 1 a t  i on. 

It i s  the  r e s p o n s i b i l i t y  o f  the  Laboratory  Manager, o r  h i s  designee 
t o  delegate t h e  performance o f  t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. 

It i s  the  r e s p o n s i b i l i t y  o f  t he  t e c h n i c i a n  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory Manager, o r  h i s  
desi gnee. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federal Regulat ions,  Par t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievable" 
f o r  Radi-oactive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f luen ts .  

1J.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  t h e  Environs o f  Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r i ng  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 
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4.3 Procedures 

None 

000187 
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4.4 Other Pub l ica t ions  

4.4.1 "Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  Dr ink ing  
Water", H.L. Kr ieger  and E.L. Whit taker,  EPA-600/4-80-032, U.S. 
Environmental P r o t e c t i o n  Agency, August 1980. 

4.4.2 "Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Envi ronmental Techno1 ogy , American Society  f o r  Test ing  and 
Mater ia ls ,  Ph i lade lph ia ,  PA 19103, l a t e s t  e d i t i o n .  

Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 
4.4.3 "Handbook for A n a l y t i c a l  Q u a l i t y  Contro l  i n  Rad ioana ly t i ca l  

4.4.4 "Lower L i m i t  o f  Detec t ion :  D e f i n i t i o n  and E labora t ion  o f  a Proposed 
P o s i t i o n  f o r  Rad io log ica l  E f f l u e n t  and Environmental Measurements", 
L.A. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission', 
September 1984. 

5.0 REQUIREMENTS 

5.1 Equipment 

5.2 Mater ia ls  

5.2.1 Polyethylene l i q u i d  s c i n t i l l a t i o n  v i a l s  (20 m l  capac i ty )  
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REVISION: DATE: 
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5.2.2 

5.3 

5.3.1 

5.3.2 

5.3.3 

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 . -  

6.2 

6.2.1 

6.2.2 

Rout ine l a b o r a t o r y  equipment 

Reagents 

5 M Sodium Hydroxide (NaOH), ACS reagent grade s o l u t i o n  commerc ia l ly  
prepared 

0.1 M Sodium Hydroxide: 
l i z e d  water  i n  a p l a s t i c  c e n t r i f u g e  cone, mix  thoroughly .  

L i q u i d  s c i  n t  i 1 1 a t  i on cock t a i  1 (commerci a1 ) 

Add 1 m l  o f  5 M NaOH t o  50 m l  o f  deminera- 

PROCEDURE 

Environmental  Aqueous Samples - D i s t i l l a t i o n  Method 

Measure between 50 - 100 m l  of sample and a d j u s t  pH, by pH meter, t o  
be between 7.0 and 7.5 u s i n g  sodium hydroxide. 
sample volume. Record on a p p r o p r i a t e  da ta  form. See appendix 10.1. 

Remeasure a d j u s t e d  

Use'deminera l ized water  f o r  a b lank  w i t h  each s e t  of samples. 

Transfer  an a l i q u o t  o f  t h e  sample t o  t h e  d i s t i l l a t i o n  f l a s k  and 
assemble t h e  apparatus. 

D i s t i l l  approx imate ly  5 m l  and d iscard .  C o l l e c t  t h e  nex t  15 t o  
20 m l  of d i s t i l l a t e .  

P i p e t t e  5.0 m l  o f  d i s t i l l a t e  i n t o  c o u n t i n g  v i a l ,  c o n t a i n i n g  15 m 
s c i n t i l l a t i o n  c o c k t a i l  and mix. Prepare a t r i t i u m  standard f o r  
c o u n t e r  e f f i c i e n c y  d e t e r m i n a t i o n  w i t h  each s e t  o f  samples. 

Submit sample(s) t o  c o u n t i n g  room f o r  count ing.  
number o f  counts. 

Record t h e  c o u n t i n g  d a t a  on t h e  d a t a  form. 

Obta in r e q u i r e d  

C a l c u l a t e  ~ - t h e  r e s u l t s  as _ _  shown __ i n  s e c t i o n  .- 9.0. - -  - - - 

U r i n e  - D i s t i l l a t i o n  Method 

T r a n s f e r  u s i n g  6.1.1 ( A d j u s t  pH u s i n g  pH paper)  

F o l l o w  6.1.2 through 6.1.7. 

000188 
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PRECISION AND ACCURACY 

The standard deviation for a single determination 
4000 pCi/l . 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

s 10% a t  

The Laboratory Manager, o r  his designee, shall inspect the work of 
the technicians performing this  procedure fo r  completeness and ade- 
quate quality. 

The  technicians performing this  procedure shall inspect worksheets 
for accuracy and completeness, shall inspect sample f o r  proper 
volume and size,  shall inspect labels and tags f o r  accuracy, shall 
inspect equipment for  proper operation, and shall inspect balances 
t o  ensure t h a t  calibration i s  not  o u t  of date. 

Acceptance Criteria 

The following sections of this  procedure contain acceptance 
cr i ter ia :  

6.1.1 pH adjustment and sample volume 

Material Monitoring 

None 

Equipment Monitoring, 

pH meter shall be checked t o  ensure calibration. 

Liquid scint i l la t ion counter sha l l  be calibrated before use. 

Certi f ication 

This procedure shall be cert 
the procedure steps. 

Fied by running spiked samples t h r o u g h  
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CALCULATIONS 

T r i t i u m  A c t i v i t y  ( p C i / l )  = ACT 

T r i t i u m  A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

= ACT* + 0.0025 

Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 

4.65* BKG + 3 * (VNEUT + VNAOH) - - . * k k k  XC 1 I Y t X  VNtUT 

TSC =.Sample counts, average N counts 
BKG = Background counts, average N counts 
CTIME = Count t ime  (min) 
EFF = Count ing e f f i c i e n c y  

= STC - BKG 
STDPM 

SVOL 
VNEUT 
V NAO H 
N 
STC 
STDPM 
2.22 
4.65, 

3 
0.0025 

= Sample volume (1)  
= Sample volume n e u t r a l i z e d  (ml)  
= NAOH volume added ( m l  ) 
= Number o f  counts averaged 
= Standards counts, average N counts 
= Standard a c t i v i t y  (dpm) 
= Conversion f r o m  dpm t o  pCi 

= Constants 
= Est imate o f  r e l a t i v e  e r r o r  from a l l  o the r  sources 
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APPENDIX 10.1 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CUSTOMER DATE RECEIVED 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING rnR/hr. 

SAMPLE MATRIX WIPE COUNTING RESULT cpm 

ZOLLECTION DATE AND TIME: OF PAGES 

SPECIAL INSTRUCTIONS: 

;AMPLE VOLUME 

ZOUNTER EFF. d / C  

'm PER ALIOUOT 

RESULTS REOUESTLO IN. 

O O O l $ l  
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1.0 

2.0 

3.0 

3.1 

3.2 

3 .3  

4.0 

4.1 

4 .1 .1  
-~~ . 

4.1.2 

PURPOSE 

T h i s  procedure provides an analytical method f o r  the determination 
of uranium, thorium, neptunium, plutonium, americium and curium 
alpha emitting isotopes. 

SCOPE 

This procedure applies t o  a l l  samples requiring uranium, thorium, 
neptunium, plutoniwm, americium and curium ac t iv i ty  analysis. 

RESPONSIBILITY 

I t  i s  the responsibil i ty of the Laboratory Manager, or his designee, 
t o  ensure that t h i s  procedure i s  followed d u r i n g  the analysis of a l l  
samples requiring gross alpha and/or  gross beta act ivi ty  
determi nation. 

I t  i s  the responsibil i ty of the Laboratory Manager, or his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel tha t  are 
experienced with t h i s  procedure and with the equipment associated 
w i t h  implementation of t h i s  procedure. 

I t  i s  the responsibil i ty of the technician t o  follow th i s  procedure 
and t o  report any abnormal resul ts  t o  the Laboratory Manager, or his 
des i gnee . 

REFERENCES 

Requirements and Specifications - 

Title 10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions f o r  
Operation - t o  Meet the-Criteria "AS Low-as is- Reasonabqy Achievable" 
for Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1 ,  Programs 
for Monitoring Radioactivity in the Environs of Nuclear Power 
P1 ants. 
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4.1.3 U.S. Nuclear Regu1ator.y Commission, Requlatory  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n t i o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

" O u a l i t y  Assurance Program Requirements f o r  Nuclear  F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.4 

4.1.5 ITAS Q u a l i t y  Assurance Manual 

4.1.6. ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

3.4.4 

1.4.5 

Standards 

None 

Procedures 

"Procedures f o r  D e t e r m i n a t i o n  o f  S t a b l e  Elements and Radionucl ides 
i n  Envi ronmenta? Samples , I' Publ i c  H e a l t h  S e r v i c e  Publ i c a t  i o n  
999-RH-10, January 1965. 

Other P u b l i c a t i o n s  

"Radioisotope Techniques," R.T. Overman and H.M. C lark ,  McGraw-Hill 
Book Co., Inc., New York, 1960. (Chapter 6 )  

"The Radiochemisry of Uranium", J.E. G r i n d l e r ,  NAS-NS-3050, Nat iona l  
Academy o f  Sciences, March 1962. 

"Prescr ibed Procedures f o r  Measurement o f  Radi oac t  i v i  ty  i n  D r i n k i n g  
Water"; H.L. K r i e g e r  and E.L. Whi t taker ,  EPA-600/4-80-032, August 
1980. 

"Standard Methods f o r  t h e  Examinat ion of Water and Waste Water," 
APHA, AWWA, WPCF, American P u b l i c  H e a l t h  Associat ' ion,  Washington, 
D.C, l a t e s t  e d i t i o n .  

"Annual Book o f  ASTM Standards",  Sec t ion  11.02, Water and 
Envi ronmental Techno1 ogy , American Soc ie ty  f o r  T e s t i  ng and 

- Mater i  a-1s ,- Ph-i-l adel  p h i  a,-PA--l9-103,-1 atest -ed i  t i o n  .--- - - -  -- -- - 

1.4.6 "Lower L i m i t  of D e t e c t i o n :  D e f i n i t i o n  and E l a b o r a t i o n  o f  a Proposed 
P o s i t i o n  f o r  R a d i o l o g i c a l  E f f l u e n t  and Environmental  Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuclear  Regulatory  Commission, 
September 1984. 

1.4.7 "Handbook f o r  A n a l y t i c a l  Q u a l i t y  C o n t r o l  i n  R a d i o a n a l y t i c a l  
3 Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088. August 1977. 

_ _  
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4.4.10 "The Radiochemistry of Neptunium", G.A. Burney and R.M. Harbour, 
NAS-NS-3060, National Academy of Science, December 1974. 

4.4.11 "The Radiochemistry of Plutonium", G.H.  Coleman, NAS-NS-3058, 
National Academy of Science, September 1965. 

4.4.12 "The Radiochemistry of Thorium", E.K. Hyde, NAS-NS-3004, National 
Academy of Sci ence, January 1960. 

E m i t t i n g  Isotopes 

5.0 REQUIREMENTS 

REV1 SI 0 N: DATE: 
0 4-06-87 

5.1 Equipment 

5.1.1 Beaker, assor ted s i z e s  

5.1.2 Water bath w i t h  magnetic stirrers 

5.1.3 100 ml glass  centr i fuge tubes 

5.1.4 P l a s t i c  centr i fuge tubes 

5.1.5 Ion exchange columns 

5.1.6 Analytical balance (0-16O.OOOOg) 

5.1.7 Assorted too ls  and routine laboratory equipment 

5.2 - Materials-  - 

5.2.1 Routine laboratory supplies 

- ._ ~ 

5.2.2 

5.2.3 Membrane f i l t e r s ,  0.8 pm pore size 

A n i o n  exchange resin, Bio-Rad AG 1-X8, 100 - 200 mesh 
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5.3 Reagents 

5.3.1 H y d r o c h l o r i c  A c i d  (HCI), concentrated, ACS reagent grade 

5i3.2 N i t r i c  Ac id  (HNO,), concentrated,  ACS reagent grade 

5.3.3 H y d r o f l u o r i c  Ac id  (HF), concentrated, ACS reagent  grade 

5.3.4 8 M H y d r o c h l o r i c  Ac id  (HC1): Add 667 m l  o f  concent ra ted  HC1 t o  
333 m l  o f  deminera l i zed  water.  Mix thoroughly .  

5.3.5 0.5 M H y d r o c h l o r i c  Ac id (HC1): Add 42 m l  of concentrated HC1 t o  
958 m l  o f  deminera l i zed  water.  Mix thoroughly .  

5.3.6 8 M H y d r o c h l o r i c  A c i d  (HC1) + 0.01 M N i t r i c  Ac id (HNO,): To 1 l i t e r  
o f  8 M HC1 add 1 m l  o f  concentrated HNO,. Mix thorough ly .  

5.3.7 13 M H y d r o f l u o r i c  Ac id  (HF): Add 450 m l  o f  concentrated HF t o  550 m l  
o f  deminera l i zed  water.  Mix  thoroughly .  

5.3.8 1 M N i t r i c  A c i d  (HNO,): Add 65 ml o f  concentrated HN03 t o  935 m l  o f  
deminera l i zed  water.  Mix  thorough ly .  

5.3.9 Phosphoric Ac id  (H3P04), concentrated, ACS reagent grade 

5.3.10 8 M N i t r i c  A c i d  (HN03): Add 500 m l  o f  concent ra ted  HN03 t o  500 m l  of 
deminera l i zed  water.  Mix  thoroughly .  

5.3.11 8 M H y d r o c h l o r i c  Ac id  (HC1) + 0.1 M Ammonium I o d i d e  (NH41): D i s s o l v e  
3 grams o f  ammonium i o d i d e  i n  200 m l  o f  8 M HC1. Mix  thorough ly .  

5.3.12 Cerium N i t r a t e  s o l u t i o n  (200 pg/ml, Ce): Add 0.3 grams of cer ium 
n i t r a t e  t o  500 m l  o f  deminera l i zed  water. Mix thoroughly .  

5.3.13 2% Ti tanous C h l o r i d e  (TiCl,) s o l u t i o n :  Add 10 m l  o f  20% t i t a n o u s  
c h l o r i d e  s o l u t i o n  t o  90 m l  o f  deminera l i zed  water. Mix thoroughly..  

5.3.14 20% Ti tanous Ch lor ide ,  ACS reagent grade 

5.2.15 8isrnuth- N i t r a t e  s o - l u t i o n  -(-lo0 mg/ml bismuth):  Add 232 grams--bismuth 
n i t r a t e  [Bi(N03),.5H,0] t o  1 l i t e r  o f  deminera l i zed  water. 
thorough ly  . Mix 

5.2.16 6.5 M H y d r o c h l o r i c  A c i d  (HC1): Add 540 m l  o f  concentrated HC1 t o  460 

5.2.17 6.5 Y H y d r o c h l o r i c  A c i d  (HC1) + 0.004 M H y d r o f l u o r i c  Ac id (HF): Add 
1.5 m l  of concent ra ted  HF t o  1 l i t e r  o f  6.5 M HC1. Mix thorough ly .  

m l  o f  deminera l i zed  water. Mix  thoroughly .  

004)200 
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6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

5.7 

5.8 

5.9 

i.10 

i. 11 

;. 12 

PROCEDURE 

F i l l  out appropriate data sheets (see appendix 10.1). The dry 
sample is dissolved in 15 ml 8 M hydrochloric acid/O.Ol M n i t r i c  
acid. Apply t o  column which has been pre-equilibrated w i t h  5 ml of 
the  mixed acid a t  a flow r a t e  of approximately 0.5 mljminute. 
Collect e f f luent  i n  100 ml beaker. 

Wash column with 35 ml 8 M hydrochloric acid,  pool wash w i t h  
eff luent  and evaporate solution t o  dryness. T h i s  f rac t ion  contains 
americium. curium and thorium. 

Plutonium i s  then eluted from the column with 15 m l  of 8 M hydroch- 
l o r i c  acid + 0.1 M ammonium iodide. Wash column w i t h  20 ml 8 M 
hydrochloric acid,  pool w i t h  e lua te ,  add 0.5 m l  of concentrated 
HNO, and evaporate t o  dryness. Proceed t o  6.17. 

Neptunium i s  eluted from the column w i t h  15 ml of 6.5 M HC1 
+ 0.004.M HF followed by 20 rnl of 6.5 HC1.  Collect i n  t e f lon  
beaker. Evaporate t o  dryness. Using concentrated HC1,  d issolve 
residue and t r a n s f e r  t o  glass  beaker. Proceed t o  6.17. 

Uranium i s  eluted from the column w i t h  35 m l  0.5 M hydrochloric acid 
and the  eluant evaporated t o  dryness. Proceed t o  6.17. 

I f  americium, curium o r  thorium analysis is  required, dissolve resi- 
due from 6.2 i n  20 ml of 8 M n i t r i c  acid. 

Pass over a small anion exchange resin column which has  been pre- 
equi l ibrated w i t h  5 ml of 8 M HNO, a t  a flow ra te  of approximately 
0.5 ml per minute. Collect e f f l u e n t  f o r  americium and curium 
analysis.  

Wash the resin column w i t h  30 ml of 8 Y n i t r i c  acid co l lec t ing  the 
ef f luent  i n  same beaker used i n  6.7. Evaporate t o  dryness slowly. 

Elute the thorium from the column using 30 ml of 8 M hydrochloric 
acid,  co l lec t ing  the  eliitant i n  a 50 ml beaker and evaporate t o  
dryness. Proceed t o  6.17. 

If  americum and/or curium analysis  i s  requested, the dry residue 
from 6.5 above i s  dissolved i n  2 - 3 ml reagent grade n i t r i c  acid 
and the acid evaporated. ReDeat t h i s  step.  

Dissolve residue i n  10 ml 1 M n i t r i c  acid and t r a n s f e r  w i t h  water t o  
centr i fuge tube. Total volume about 80 ml. 

Place tube in hot water bath and s t i r  mechnically. 

000201 
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6.14 

6.15 
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6.17 
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6.20 
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7.0 

7.1 

8.0 

8.1 
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Add 1 ml bismuth n i t r a t e  s o l u t i o n  fo l lowed by 1 m l  phosphor ic  ac id .  
S t i r  f o r  1 hour. 

C e n t r i  fuge and d i s c a r d  supernatant.  

Transfer  p r e c i p i t a t e  w i t h  water  t o  50 m l  c e n t r i f u g e  tube. 

C e n t r i f u g e  and d i s c a r d  t h e  supernatant.  

The d r i e d  r e s i d u e  ( o r  p r e c i p i t a t e )  i s  d i s s o l v e d  i n  1 - 
reagent grade h y d r o c h l o r i c  ac id .  Heat t o  e f f e c t  d i s s o  
samp 1 e. 

T r a n s f e r  s o l u t i o n  t o  tube, r i n s e  ou t  beaker w i t h  10 m l  
pool  i n t o  tube. 

Add 1 m l  cer ium n i t r a t e  c a r r i e r .  

2 m l  o f  
u t i o n  of 

water  and 

Add 1 m l  2% t i t a n o u s  c h l o r i d e  ( n o t  necessary for  americium and 
cur ium).  A l l o w  t o  s tand f o r  5 minute i n  h o t  water  bath. 

Add 1 m l  h y d r o f l u o r i c  ac id ,  cool  i n  i c e  water  bath,  then f i l t e r  
through membrane f i l t e r .  

Mount f o r  c o u n t i n g  and submit t o  c o u n t i n g  room. 
mined by t r a c e r  s h a l l  be g r e a t e r  than 40%. 

The y i e l d  d e t e r -  

PRECISION AND ACCURACY 

The s tandard  d e v i a t i o n  f o r  a s i n g l e  d e t e r m i n a t i o n  i s  15% a t  1 p C i / l .  

OUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Laboratory-Manager, o r - h - i s  designee, s h a l l  inspect.. the work o f  
t h e  t e c h n i c i a n s  per fo rming  t h i s  procedure f o r  completeness and ade- 
qu te  qual  i t y  . 
The t e c h n i c i a n  per fo rming  t h i s  procedure s h a l l  i n s p e c t  worksheets 
f o r  accuracy and completeness, s h a l l  i n s p e c t  sample for proper  
volume and s i z e ,  s h a l l  i n s p e c t  l a b e l s  and tags f o r  accuracy, s h a l l  
i n s p e c t  equipment for proper  opera t ion ,  and s h a l l  i n s p e c t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  n o t  ou t  o f  date. 
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8.2 Acceptance Cri ter ia  

8.2.1 The  following sections of t h i s  procedure contain acceptance 
c r i t e r i a :  

6.22 Chemical yield 

8.3 Material Monitoring 

None 

8.4 Equipment Monitoring 

8.4.1 The a l p h a  spectroscopy system shall be calibrated before use. 

8.4.2 Balances shall be checked t o  ensure calibration dates have not 
expi red. 

procedure. 

Certi f i ca t i  on 

8.4.3 Balances shall  be in control as determined by routine balance check 

8.5 

8.5.1 This procedure shall  be cer t i f ied  by running spiked samples t h r o u g h  
the procedure steps. 

@O@.ZOdl 

4 

43CJ I 87 

. 



3223 
NO : TITLE: 

Determinat ion of  Selected Alpha RSL-304 
Emi t t i ng  Isotopes REVISION: 

0 

L 

PAGE: 

DATE: 
8 

- -  

9.0 

9.1 
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CALCULATIONS 

Alpha A c t i v i t y  ( p C i / l )  = ACT 

-v - sc*sv L*2.22*IC 

Alpha A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

+ 0.005 TSC + sc 
7 s -  - ( - s c - B x G ) "  = ACT* 

Lower L i m i t  o f  Detec t ion  (pCi / l  ) = LLD 

- (4.65* BKG + 3) *SD 
SC*2.22*SVOL*IC 

- 

TSC = Sample counts i n  reg ion o f  i n t e r e s t  
BKG 
SO = Standard dpm 
SC = Standard counts 
IC 
SVOL = Sample volume (1 ) 
2.22 = Conversion f rom dpm t o  pCi 
4.65, 

0.005 = Est imate o f  r e l a t i v e  e r r o r  f r o m  a l l  o the r  sources 

= Background counts i n  reg ion o f  i n t e r e s t  

= Alpha branching co r rec t i on ;  U-235 = 0.85; Other = 1.0 

3 = Constants 

APPENDICES 

000204 
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APPENDIX 10.1 

COUNTER EFF d/c  

COUNT START 
DATE AND TIME 

COUNT STOP 
DATE AND TIME 

COUNT TIME-MIN 

- - _- - - . 

TOTAL COUNTS 

GROSS clm 

BKG clm 

NET c/m 

-___ -_ 

dlrn PER ALIQUOT 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

SAMPLE PREPARATION 

SAMP1.E ANALYSIS ' 

CUSTOMER DATE RECEIVED 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING mR/hr. 

SAMPLE MATRIX WIPE COUNTING RESULT cpm 

COLLECTION DATE AND TIME: OF PAGES 

START SPECIAL INSTRUCTIONS: 

STOP 

RESULTS REOUESTED IN: 

I SAMPLE COUNTING I I I I I I I 

I -  CALCULATION 

DATA REVIEW 

430 1.8,- 



3 2 2 3  

RADIOLOGICAL SCIENCES LABORATORY 

RADIOANALYTICAL LABORATORY PROCEDURE 

TITLE: S)etermination of S t ront i  urn-89.90 i n  Water SamDles 

APPROVED: & i s -  
Lab&atory Manager 

v 

APPROVED: 
ITAS QA Director 

/I 
CONCURRED: kI:& 

Director v ,/ 

COPY NO.: 

REVISION: 0 



‘ L  

Supplement to  ex is t ing  procedure? Yes (x No ( 1 
If yes, enter paragraph number to reference insertion point: 

Procedure T i t l e  d Number ( I f  e x i s t s )  4 S L - 3 0 6 .  8 0 
g , X ,  I : 

J 
617 ) 6.10 < 

I 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, e t c . )  DATE 

6.7 Add 5 m l  of 1.5 M sodium chromate and heat the  so lut ion f o r  3 
minutes. Add 1 drop of phenolphthalein then add g lac ia l  acet ic ac id  
dropwise u n t i l  the co lo r  changes from reddish-orange t o  golden- 
yellow and add 1 m l  o f  6 M acetic acid. Heat 2 minutes, centrifuge, 
add an addit ional 0.5 m l  o f  barium car r ie r .  Gently swir l  the solu- 
t i o n  t o  mix while the p rev ious ’pec ip i t a te  i s  disturbed’as l i t t l e  as - 

possible. Cool the solut ion f o r  2 minutes, cent r i fuge a n d R ; r r l r A  
ref&;- +-he pPdjp’fdk f e e  G~sfcICy. -$.+:= M less % z ? z Y z z + , B ,  

6.10 Precipitate the y t t r i u m  hydroxide from the  saved strontium sul fa te 
solution by adding 10 M NaOH t o  the purple end po in t  of the MCP 
indicator and 2 drops extra. Add 1.25 m l  o f  strontium c a r r i e r  and 
10 m l  of 10 M NaOH whi le sw i r l ing  the solut ion. Heat and cool 5 
minutes each then centrifuge .the solution. Decant and discard the  
supernate. Dissolve the y t t r ium hydroxide p rec ip i t a te  i n  2 m l  of 
concentrated n i t r i c  acid. Add 5 m l  each of water and 0.4 M oxa l i c  
acid, 1 drop o f  MCP ind icator  and concentrated ammonium hydroxide 
dropwise t o  the pH 1.5 endpoint, then 1 drop extra t o  where the  
ye l low color appears, t o  p rec ip i ta te  y t t r i u m  oxalate. Heat and cool 
the solut ion as i n  6.9 and f i l t e r  the y t t r i u m  oxalate\p+recipi tate 
on a t a r e d U h & w w l 2  f i l t e r .  Rinse the  centr i fuge tube with about 
3 m l  of y t t r i um wash solution. Wash the p rec ip i t a te  w i th  1 m l  of 
water  followed by 5 m l  of acetone. 
weigh t o  determine y t t r i u m  y i e l d  and count t o  determine the Y-90 
ac t i v i t y  from which the Sr-90 a c t i v i t y  i s  calculated. 
<70%, see Laboratory Manager, or  h i s  designee. Record the time a t  
the mid-point o f  t h e  count as “T4“. T4-T2 i s  the decay of Y-90. 

Dry f i l t e r  under heat lamp, 

I f  y i e l d  

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 
, O W 2 0 7  -- Approved by 

a 
{J I T I R S L  8 / 8 7  
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e PROCEDURE DEVELOPMENT/CHANCE 
t 3 2 2 3  

‘ L  

Supplement to existing procedure? Yes (9 No ( 
If yes, enter paragraph number to reference insertion point: 9, t7 

Time Period From: yl/L//v To: r///97 Samples Affected A// / ! -AleC,  r/-ly-g7~49-/‘-?7 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 

T-Gb 7 

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 

000208 
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TITLE: 
Oetermination o f  Strontium-89.90 
i n  Water Samples 

9.0 CALCULATIONS 

Sr-90 A c t i v i t y  ( p C i / l )  = ACT 

9 - 9 0  A c t i v i t y  E r r o r  (pC i / l )  = ERR 

Lower L i m i t  of Detect ion (pC i / l )  = LLD 

TY C 
BKG = Background counts 
CTIME = Couint t ime (min) 
Y-YIELD = Recovery (chemical y i e l d )  o f  y t t r i u m  
S-YIELD = Recovery (chemical y i e l d )  of s t ront ium 
Y-EFF = Counter e f f i c i e n c y  f o r  count ing y t t r i u m  
Y-GRD = Y t t r i um ingrowth (see appendix 10.2) 
Y-DEC = Y t t r i um decay (see appendix 10.3) 
VOL = Sample volume (1) 
2.22 = Conversion from dpm t o  pCi 
4.65, 3 = Constants 
0.0025 = Estimate of r e l a t i v e  e r r o r  from all other  sources 

= Tota l  y t t r i u m  counts 
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PURPOSE 

This procedure provides an analytical method for  the determinat 
of uranium, thorium, neptunium, plutonium, americium and curium 
alpha emitting isotopes. 

SCOPE 

on 

This procedure applies t o  a l l  samples requiring uranium, thorium, 
neptunium, plutonium, americium and curium ac t iv i ty  analysis. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  t h i s  procedure i s  followed during the analysis of a l l  
samples requiring gross alpha and/or gross beta ac t iv i ty  
determination. 

I t  i s  the responsibility of the Laboratory Manager, or his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel t h a t  are 
experienced with t h i s  procedure and  with the equipment associated 
with implementation of t h i s  procedure. 

I t  i s  the responsibility of the technician t o  follow th i s  procedure 
a n d  t o  report any abnormal resul ts  t o  the Laboratory Manager, o r  his 
des i gnee. 

REFERENCES 

Requirements and Specifications - 

Tit le  10. Code of Federal Requlations, Part 50, Appendix I ,  
Numericai Guides f o r  Design Objectives and Limiting Conditions for  

fo r  Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Effluents. 

-Operation - t o  Meet-the-Criteria- "As L-ow-as is-Reasonably Achievable" -- - _ _ _  

4.1.2 U.S. Nuclear Regulatory Commission, Regu1ator.y Guide 4.1, Programs 
for Monitoring Radioactivity in the Environs of Nuclear Power 
P i  a n t s .  
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4.1.4 " O u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.5 ITAS Q u a l i t y  Assurance Manual 

4.1.6. ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

1.4.4 

1.4.5 

. -  

1.4-6 

1.4.7 

Standards 

None 

Procedures 

"Procedures f o r  Determi n a t i o n  o f  Stab1 e E l  ements and Radi onucl  i d e s  
i n  Environmental Samples," P u b l i c  H e a l t h  Serv ice  P u b l i c a t i o n  
999-RH-10, January 1965. 

Other P u b l i c a t i o n s  

' 'Radioisotope Techniques," R.T. Overman and H.M. Clark ,  McGraw-Hill 
Book Co., Inc., New York, 1960, (Chapter 6 )  

"The Radiochemisry of Uranium", J.E. G r i n d l e r ,  NAS-NS-3050, N a t i o n a l  
Academy o f  Sciences, March 1962. 

"Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  D r i n k i n g  
Water"; H.L. K r i e g e r  and E.L. Whi t taker ,  EPA-600/4-80-032, August 
1980. 

"Standard Methods f o r  t h e  Examinat ion o f  Water and Waste Water," 
APHA, AWWA, WPCF, American P u b l i c  H e a l t h  Assoc ia t ion ,  Washington, 
D.C, l a t e s t  e d i t i o n .  

"Annual Book o f  ASTM Standards",  S e c t i o n  11.02, Water and 
Environmental  Technology, American S o c i e t y  f o r  T e s t i n g  and 
Mater i -a ls,  P h i l a d e l p h i a ,  PA 19103, l a t e s t  e d i t i o n .  

"Lower L i m i t  of D e t e c t i o n :  D e f i n i t i o n  and E l a b o r a t i o n  of a Proposed 
P o s i t i o n  f o r  R a d i o l o g i c a l  E f f l u e n t  and Environmental Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuc lear  Regulatory  Commission, 
September 1984. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  C o n t r o l  i n  R a d i o a n a l y t i c a l  
L a b o r a t o r i e s  " , L. G. Kani pe, EPA-600/7-77-088. August 1977. 
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4.4.8 "Establishing a Quality Assurance Program f o r  Analytical Chemistry 
Laboratories W i t h i n  the Nuclear Industry", Annual Book of ASTM 
Standards, Vol . 12, C1009-83. 

Emitting Isotopes 

4.4.9 "Radiometric Method f o r  the Determination of Uranium i n  Water: 
Single Laboratory Evaluation and Interlaboatory Collaborative 
Study", C.T. Bishop, V.R.  Casella, and A.A. Glosby, 
EPA-600/7-79-093, U.S. Environmental Protection Agency, April 1979. 
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4.4.10 "The Radiochemistry of Neptunium",  G.A. Burney and R.M. Harbour, 
NAS-NS-3060, National Academy of Science, December 1974. 

4.4.11 "The Radiochemistry of Plutonium", G.H.  Coleman, NAS-NS-3058, 
National Academy of Science, September 1965. 

4.4.12 "The Radiochemistry of Thorium",  E.K. Hyde, NAS-NS-3004, National 
Academy of Science, January 1960. 
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5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.2 

5.2.1 

5.2.2 

5.2.3 

. 

REQUIREMENTS 

Equipment 

Beaker, assor ted sizes 

Water b a t h  w i t h  magnetic stirrers 

100 m l  g lass  centr i fuge tubes 

P l a s t i c  centr i fuge tubes 

Ion exchange columns 

Analytical bal ance (0- 160. OOOOg 

Assorted too ls  and routine laboratory equipment 

MaTeri a1 S- 

Routine laboratory supplies 

Anion exchange res in ,  Bio-Rad AG 1-X8, 100 - 200 mesh 

~ - - - - - - - - - - -- --- - -~ - - - _ _  -_ - 

Membrane f i l t e r s ,  0.8 pm pore s i z e  

080216 
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5.3 Reagents 

5.3.1 Hydrochlor ic  Acid (HC1 ), concentrated, ACS reagent grade 

5.3.2 N i t r i c  Acid (HNO,), concentrated, ACS reagent grade 

5.3.3 Hydro f l uo r i c  Acid (HF), concentrated, ACS reagent grade 

5.3.4 8 M Hydroch lo r ic  Acid (HC1): Add 667 m l  o f  concentrated HC1 t o  
333 m l  o f  deminera l ized water. M i x  thoroughly. 

5.3.5 0.5 M Hydroch lo r ic  Acid (HC1): Add 42 m l  o f  concentrated HC1 t o  
958 m l  o f  deminera l ized water. M i x  thoroughly. 

5.3.6 8 M Hydroch lo r ic  Ac id (HC1) + 0.01 M N i t r i c  Acid (HNO,): To 1 l i t e r  
o f  8 M HC1 add 1 m l  of concentrated HNO,. M i x  thoroughly.  

5.3.7 13 M Hydro f l uo r i c  Ac id (HF): Add 450 m l  o f  concentrated HF t o  550 m l  
o f  demineral ized water. M i x  thoroughly. 

5.3.8 1 M N i t r i c  Acid (HNO,): Add 65 m l  of concentrated HN03 t o  935 m l  of 
demineral ized water. Mix thoroughly.  

5.3.9 Phosphoric Acid (H3P04), concentrated, ACS reagent grade 

5.3.10 8 M N i t r i c  Acid (HN03): Add 500 m l  o f  concentrated HN03 t o  500 m l  of 

5.3.11 8 M Hydroch lo r ic  Ac id (HC1) + 0.1 M Ammonium Iod ide  (NH41): Dissolve 

5.3.12 Cerium N i t r a t e  s o l u t i o n  (200 pg/ml, Ce): Add 0.3 grams of cer ium 

demineral ized water. Mix thoroughly.  

3 grams o f  ammonium i o d i d e  i n  200 m l  o f  8 M HCI.  M i x  thoroughly.  

n i t r a t e  t o  500 m l  o f  deminera l ized water. Mix thoroughly.  

5.3.13 2% Titanous Ch lor ide  (TiCl,) s o l u t i o n :  Add 10 m l  o f  20% t i t a n o u s  
c h l o r i d e  s o l u t i o n  t o  90 m l  o f  demineral ized water. Mix thoroughly.  

5.3.14 20% Titanous Chlor ide,  ACS reagent grade 

5.2.15 Bismuth N i t r a t e  s o l u t i o n - (  100 mg/ml--bismuth) : - Add- 232 qrams b i  smuth 
n i t r a t e  [Bi(N03),.5H,0J t o  1 l i t e r  o f  demineral ized water. 
thoroughly.  

Mix 

5.2.16 6.5 M Hydroch lo r ic  Ac id (HC1): Add 540 m l  o f  concentrated HC1 t o  460 
m l  o f  demi nera l  i zed w a t e r .  Mix thoroughly.  

5.2.17 6.5 Y Hydroch lo r ic  Ac id (HC1) + 0.004 M Hydro f l uo r i c  Acid (HF): Add 
1.5 m l  of concentrated HF t o  1 l i t e r  o f  6.5 M HC1. Mix thoroughly.  
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PROCEDURE 

F i l l  out appropriate data sheets (see appendix 10.1). T h e  dry 
sample is  dissolved i n  15 ml 8 M hydrochloric acid/O.Ol M n i t r i c  
acid. 
the mixed acid a t  a flow r a t e  of approximately 0.5 ml/minute. 
Collect e f f luent  in 100 ml beaker. 

Apply t o  column which has been pre-equilibrated w i t h  5 ml of 

Wash column with 35 ml 8 M hydrochloric, acid,  pool wash w i t h  
eff luent  and evaporate solution t o  dryness. T h i s  f rac t ion  contains 
americium. curium and thorium. 

Plutonium i s  then eluted from the column w i t h  15 m l  of 8 M hydroch- 
l o r i c  acid + 0.1 M ammonium iodide. Wash column with 20 ml 8 M 
hydrochloric acid,  pool w i t h  e lua te ,  add 0.5 ml of concentrated 
HNO, and evaporate t o  dryness. 

Neptunium i s  eluted from the column w i t h  15 ml of 6.5 M HC1 
+ 0.004 M HF followed by 20 ml of 6.5 HC1.  Collect i n  t e f lon  
beaker. Evaporate t o  dryness. Using concentrated HC1,  d issolve 
residue and t r a n s f e r  t o  glass beaker. Proceed t o  6.17. 

Proceed t o  6.17. 

Uranium is eluted from the column w i t h  35 ml 0.5 M hydrochloric acid 
and the eluant evaporated t o  dryness. Proceed t o  6.17. 

If  americium, curium o r  thorium analysis is required, dissolve r e s i -  
due from 6.2 i n  20 ml of 8 M n i t r i c  acid. 

Pass over a small anion exchange resin column which has  been pre- 
equi l ibrated with 5 ml of 8 M HNO, a t  a flow r a t e  of approximately 
0.5 ml per minute. Collect e f f luent  f o r  americium and curium 
analysis.  

Wash the resin column with 30 ml of 8 M n i t r i c  acid co l lec t ing  the 
ef f luent  i n  same beaker used i n  6.7. Evaporate t o  dryness slowly. 

Elute the thorium from the column u s i n g  30 ml of 8 M hydrochloric 
acid,  co l lec t ing  the  eliitant i n  a 50 ml beaker and evaporate t o  
dryness. Proceed t o  6.17. 

I f  arnericum and/or curium analysis  i s  requested. the dry residue 
from 6.8 above i s  dissolved i n  2 - 3 ml reagent grade n i t r i c  acid 
and the acid evaporated. Repeat t h i s  step.  

._ - - 

Dissolve residue in 10 ml 1 M n i t r i c  acid and t r a n s f e r  w i t h  water t o  
centrifuge tilbe. Total volume about 80 m?. 

Place tube in h o t  water b a t h  and s t i r  mechnically. 

000218 
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Add 1 m l  b ismuth n i t r a t e  s o l u t i o n  fo l lowed by 1 m l  phosphor ic  ac id .  
S t i r  f o r  1 hour. 

C e n t r i f u g e  and d i s c a r d  supernatant .  

T rans fer  p r e c i p i t a t e  w i t h  water  t o  50 m l  c e n t r i f u g e  tube. 

C e n t r i f u g e  and d i s c a r d  t h e  supernatant.  

The d r i e d  res idue ( o r  p r e c i p i t a t e )  i s  d i s s o l v e d  i n  1 - 2 m l  of 
reagent grade h y d r o c h l o r i c  ac id .  
sample. 

Heat t o  e f f e c t  d i s s o l u t i o n  of 

T r a n s f e r  s o l u t i o n  t o  tube, r i n s e  ou t  beaker w i t h  10 m l  water  and 
pool  i n t o  tube. 

Add 1 m l  cer ium n i t r a t e  c a r r i e r .  

Add 1 m l  2% t i t a n o u s  c h l o r i d e  ( n o t  necessary f o r  americium and 
cur ium).  A l low t o  s tand f o r  5 minute i n  h o t  water  bath. 

Add 1 m l  h y d r o f l u o r i c  ac id ,  cool  i n  i c e  water bath,  then f i l t e r  
th rough membrane f i l t e r .  

Mount f o r  c o u n t i n g  and submit  t o  count ing  room. 
mined b.y t r a c e r  s h a l l  be g r e a t e r  than 40%. 

The y i e l d  d e t e r -  

PRECISION AND ACCURACY 

The s tandard d e v i a t i o n  f o r  a s i n g l e  de terminat ion  i s  15% a t  1 p C i / l .  

QUALITY ASSURANCE PROVISIONS 

Responsi b i  1 i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager, o r  h i s  designee, s h a l l  i n s p e c t  t h e  work of 
t h e  t e c h n i c i a n s  p e r f o r m i n g  t h i s  procedure f o r  completeness and ade- 
q u t e  qual  i ty.  

The t e c h n i c i a n  per fo rming  t h i s  procedure s h a l l  i n s p e c t  worksheets 
f o r  accuracy and completeness, s h a l l  i n s p e c t  sample f o r  p roper  
volume and s ize ,  s h a l l  i n s p e c t  l a b e l s  and t a g s  f o r  accuracy, s h a l l  
i n s p e c t  equipment f o r  p r o p e r  opera t ion ,  and s h a l l  i n s p e c t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  n o t  ou t  o f  date. 

000219 
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8.2 Acceptance Cri ter ia  

8.2.1 The f o l l o w i n g  sections of t h i s  procedure contain acceptance 
c r i t e r i a :  

E m i t t i n g  Isotop.es 

6.22 Chemical yield 

REVISION: DATE: 
0 4-06-87 

8.3 Material Monitoring 

None 

8.4 Equipment Monitoring 

8.4.1 The alpha spectroscopy system shall be calibrated before use. 

8.4.2 Balances shall be checked to 'ensure calibration dates have not 
expi red. 

8.4.3 Balances shall  be i n  control as determined by routine balance check 
procedu re. 

8.5 

8.5.1 

Certi f i ca t i  on 

This procedure shall  be  cer t i f ied  by running spiked samples through 
the procedure steps. 
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CALCULATIONS 

Alpha A c t i v i t y  ( p C i / l )  = ACT 

- (TSC 6 BKG) *SD 
sc*sv L*2.22*1C 

Alpha A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

sc + 0.005 TSC + 
T S C  - B K G V  7-v = ACT* 

Lower L i m i t  of D e t e c t i o n  ( p C i / l )  = LLD 

- (4.65* BKG + 3 )  *SD - 
SC*2.22*SVOL*IC 

TSC = Sample counts  i n  r e g i o n  o f  i n t e r e s t  
BKG = Background counts i n  r e g i o n  of i n t e r e s t  
SD = Standard dpm 
SC = Standard counts  
I C  = Alpha branch ing  c o r r e c t i o n ;  U-235 = 0.8 
SVOL = Sample volume (1 ) 
2.22 = Conversion f r o m  dpm t o  pCi 
4.65, 

3 = Constants 

; Other = 1. 

0.005 = Est imate of r e l a t i v e  e r r o r  f rom a l l  o t h e r  sources 

APPENDICES 

3 2 2 3  

.- 
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APPENDIX 1 0.1 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CUSTOMER DATE RECEIVED 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING mR/hr. 

SAMPLE MATRIX WIPE COUNTING RESULT cpm 

COLLECTION DATE AND TIME: OF PAGES 

START SPECIAL INSTRUCTIONS: 

SAMPLE VOLUME 

COUNTER BKG clm 

BKG clm 

NET c/m 

d/m PER ALIOUOT 

RESULTS REOUESTEO IN: 

REMARKS AND CALCULATIONS 

SAMPLE PREPARATION 

SAMP1.E ANALYSIS 

I 
I SAMPLE COUNTING I I I I I I I 

DATA REVIEW -I 
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Supplement to e x i s t i n g  procedure? Yes <)o No ( 
I f  y e s ,  e n t e r  paragraph number to r e f e r e n c e  i n s e r t i o n  p o i n t :  

Procedure T i t l e  d Number ( I f  e x i s t s )  

5 , X , I  
2 

617 ; 6.10 c 4 S L - 3 0 6 .  
8 

Submitted by 

Approved by: , Laboratory Manager 

Procedure: (Test Eqpt. ,  Data Recorded, Problems, S t e p s  Used, e t c . )  DATE 

6.7 Add 5 m l  of 1.5 M sodium chromate and heat the solution for 3 
minutes. Add 1 drop of phenolphthalein then add glacial acetic acid 
dropwise u n t i l  the color changes from reddish-orange t o  golden- 
yellow and add 1 m l  of 6 M acetic acid. Heat 2 minutes, centrifuge, 
add an additional 0.5 ml  of barium carrier. Gently swirl the solu- 
t ion t o  mix while the previous'p-ecipitate is disturbed'as l i t t l e  as . 

possible. Cool the solution for 2 minutes, centrifuge and- 
ref&, +-he frad~p/'fak f e e  fu- tkw awa)rd= U ~ S S  3 E z Z 2 % % + e L  

6.10 Precipitate the yttrium hydroxide from the saved strontium sulfate 
solution by adding 10 M NaOH t o  the p u r p l e  end po in t  of the MCP 
indicator and 2 drops extra. Add 1.25 ml of strontium carrier and 
10 m l  of 10 M NaOH while swirling the solution. Heat and cool 5 
minutes each then centrifuge .the so lu t ion .  Decant and discard the 
supernate. Dissolve the yttrium hydroxide precipitate i n  2 ml of 
concentrated n i t r ic  acid. Add 5 ml each of water and 0.4 M oxalic 
acid, 1 drop  of MCP indicator and concentrated ammonium hydroxide 
dropwise t o  the pH 1.5 endpoint, then 1 drop extra t o  where the . 

yellow color appears, t o  precipitate yttrium oxalate. Heat and cool 
the solution as  i n  6.9 and f i l t e r  the yttrium oxalate\p+recipitate 
on a - t a r e d M & t w d 2  fi l ter .  Rinse. t h e  centrifuge tube w i t h  about 
3 ml  of yttrium wash solution. 
water followed by 5 m l  of acetone. Dry f i l t e r  under heat lamp, 
weigh t o  determine yttrium yield and count t o  determine the Y-90 
activity from which the Sr-90 activity is calculated. I f  yield 
<70%, see Laboratory Manager, or  his designee. Record the time a t  
the mid-point of the count as "T4", T4-T2 i s  the decay of Y-90. 

Wash the precipitate w i t h  1 m l  of 

, Laboratory Director 

f p ,  , QA/QC/Director, ITAS 

080224. 
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PROCEDURE DEVELOPMENT/CHANGE 

Supplement to existing procedure? .Yes (9 No ( 
I f  yes, enter paragraph number to reference insertion point: 7, fl 

' Procedure Title 6 Number (If exists) 4$,./- -sl9<4 e 

Time Period From: y,!/$?'fi To: g / / / / 7  Samples Affected &//!ek$ecq 4-/y-g7~&-//-$7 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 

7 

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 
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n - -  

9.0 CALCULATIONS 

Sr-90 A c t i v i t y  ( p C i / l )  = ACT 

Sr-90 A c t i v  

= ACT* 

Lower L i m i t  

- 

ty  E r r o r  (pC i / l )  = ERR 

of Detect ion (pCi / l )  = LLD 

TY c 
BKG = Background counts 
CTIME = Couint t ime (min) 
Y-YIELD = Recovery (chemical y i e l d )  of y t t r i u m  
S-YIELD = Recovery (chemical y i e l d )  of s t ront ium 
Y-EFF = Counter e f f i c i e n c y  f o r  counting y t t r i u m  
Y-GRD = Y t t r i um ingrowth (see appendix 10.2) 
Y-DEC = Yt t r ium decay (see appendix 10.3) 
VOL = Sample volume (1) 
2.22 = Conversion from dpm t o  pCi 
4.65, 3 = Constants 
0.0025 = Estimate of r e l a t i v e  e r r o r  from a l l  o ther  sources 

= Tota l  y t t r i u m  counts 

080226 
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n - -  
Sr-89 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG - ACT(90)*S-EFFZf( 1+Y-GRD) * 1 
7 = L T * s - t l - l -  1*m - 1 3=mx - 

SS-89 A c t i v i t y  E r ro r  ( p C i / l )  = ERR 

10.0 

TYC-BKG 
+ TSC 

= ACT+ & T s  c - B K G ) ~  -( 

Lower L i m i t  o f  Detect ion (pC i / l )  = LLD 
I 

- r4.65* (BKG* 3 3  
2. 22*CTIME*S-YIEZOfS-EFF*VOL 

TSC = Total  s t ront ium counts 
BKG = Background counts 
CTIME = Count t ime (min) 
S-DEC = Decay co r rec t i on  fo r  Sr-89 (See appendix 10.4) ~ 

S-YIELD = Recovery (chemical y i e l d )  of stront ium 
S-EFF1 = Counter e f f i c i e n c y  fo r  count ing strontium-89 
S-EFF2 = Counter e f f i c i e n c y  fo r  count ing strontium-90 
VOL = Sample volume (1 ) 
Y-GRD = Yt t r ium ingrowth i n t o  f i n a l  S r  f r a c t i o n  (See 

2.22 = Conversion from dpm t o  pCi 
4.65, 3 ' =  Constants 
0.0025 = Estimate of r e l a t i v e  e r r o r  from a l l  o ther  sources 

appendix 10.2) 
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REVISION: DATE: 
.O 4-14-87 

.- 

PURPOSE 

This procedure provides an analytical method for Strontium-89,90 i n  
milk samples. 

SCOPE 

This analytical procedure applies t o  a l l  milk samples requiring 
Strontium-89,90 analysis. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  th i s  procedure i s  followed diiring the analysis of a l l  
samples requi ring S t  ront ium-89,90 a c t  i v i  t y  determi n a t i o n .  

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of this  procedure t o  personnel t h a t  are 
experienced w i t h  th is  procedure and with the equipment associated 
with i mpl ement a t  i on of t h i s procedure. 

I t  i s  the responsibility of the technician t o  follow this  procedure 
and t o  report any abnormal results t o  the Laboratory Manager, o r  his 
des i gnee. 

REFERENCES 

Requi rements and Speci f i cati ons 

Title 10,  Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides for Design Objectives a n d  L i m i t i n g  Conditions for 
Operation t o  Meet the Criteria "AS Low as i s  Reasonably Achievable" 
for Radioactive Material in Light-Water-cooled Nuclear Power qeactor 
E-ff-1 uents- - -. - -- - _. - _ _ _  _ _  - 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Monitoring Radioactivity in the Environs of Nuclear Power 
Plants. 

U.S. F!uclear Regulatcry Commission, Recy!3tw.y Guide 4.15, 0ua I i t . y  
Assurance for Radi ol  ogi cal Moni tori ng  Programs (Normal Operations ) - 
Effluent Streams and the Environment. 
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"Qual i ty  Assurance Program Requirements f o r  Nuclear Faci l i ' t i e s " ,  
ANSI/ASME NQA-1  ( l a t e s t  e d i t i o n ) .  

ITAS Qual i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

"Procedures f o r  Determination of S t a b l e  Elements and Radionucl ides  
i n  Environmental Samples," Publ ic  Health Service Pub l i ca t ion  
999-RH-10, January 1965. 

Other Pub l i ca t ions  

"Handbook of Radiochemi cal  Analyt ical  Methods ,'I F.R. Johns,  Ed i to r ,  
EPA 680/4-75-001, February 1975. 

C. P o r t e r ,  D. G h i l l ,  R.  Schneider ,  P. Robbins, W. Perry,  and 
B. Kahn, Anal. Chem. L 33, 1306 (1961). 

C.R. P o r t e r ,  6. Kahn, M. C a r t e r ,  G.L. Rehnberg, and E.W. Pepper, 
Environ. Sc i .  Technol. - 1, 745 (1967). 

C.R. P o r t e r  and 6. Kahn, Anal. Chem. - 36, 676 (1964). 

"The Radiochemistry of Barium, Calcium and Stront ium,"  
D.N. Sunderman and D.W. Townley, NAS-NS-3010, National Academy of 
Science,  January 1960. 

"Determination of Strontium-89 and -90 i n  Soi l  with Total  Sample 
Decomposition," 0.6. Martin,  Analyt ical  Chemistry, October 1979, 

--_I 

1968-1972. 

Analyt ical  Chemistry Branch Procedure Manual ,'I 100-12096, U.S. 
Department- of -Energy-,- Idaho -Fa-1-1 s ,  Idaho,--(-1982). _ _ _  - _ _  

"Nuclear and Radiochemistry",  G. F re id lander ,  J.W. Kennedy, and 
J.M. M i l l e r ,  John Wiley and Sons, New York, N.Y.  (1964). 

"Standard Methods f o r  the Examination of Water and Waste Water," 
11th Ed., Alpha, Iqc , ,  QPW York, N.Y, p ,  448 (1960). 

- 
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REOUIREMENTS 

Ammonium Aceta te  B u f f e r ,  (pH 5.0) - D i s s o l v e  200 grams Ammonium 
Acetate (NH4C2H302) i n  750 m l  deminera l i zed  water. 
c i a l  a c e t i c  ac id .  D i l u t e  t o  1 l i t e r  w i t h  deminera l i zed  water  and 
a d j u s t  t h e  pH t o  5.0. 

Add 28.6 m l  g l a -  

€qui  pment - 

None 

Mater i  a1 s -- 
Glass columns, 3.5 cm diameter  c o n t a i n i n g  80 m l  o f  c a t i o n  exchange 
r e s i n ,  DOWEX 50W-X8, 50 - 100 mesh 

P l a s t i c  r e s e r v o i r s  

Common 1 a b o r a t o r y  apparatus 

Reagents 

A c e t i c  Ac id (CH3COOH)- Concentrated, ACS reagent / 

EDTA Complexi ng S o l u t i o n  (Di  sodi  um E t h y l  enedi ami n e t e t r a a c e t a t e )  - 
Disso lve  216 grams o f  EDTA i n  2300 m l  o f  deminera l i zed  water. 
15 m l  o f  Sr++ c a r r i e r ,  20 mg/ml, 20 m l  o f  Ba++ c a r r i e r ,  20 mg/ml, 
200 m l  o f  ammonium a c e t a t e  b u f f e r ,  and 70 m l  o f  6N NH,OH. A d j u s t  pH 
t o  5.65, d i l u t e  t o  3 l i t e r s  w i t h  deminera l i zed  water, and re-check 
PH 

Add 

Disodium Ethylenediaminetetraacetate (EDTA-3%) - Disso lve  33.3 grams 
o f  EDTA i n  900 m l  o f  deminera l i zed  water. A d j u s t  t h e  pH t o  5.2 w i t h  
concentrated ammonium hydrox ide  and d i l u t e  t o  1 l i t e r  w i t h  
demi n e r a l  i zed water.  

1.5 IY1 Sodium C h l o r i d e  (NaC1) - D i s s o l v e  88 grams o f  NaCl i n  900 m l  
o f  deminera l i zed  water  and d i l u t e  t o  1 l i t e r  w i t h  deminera l i zed  
water. 

4 M Sodium C h l o r i d e  - D i s s o l v e  234 grams o f  NaCl  i n  800 m l  o f  
deminera l i zed  w a t e r  and d i l u t e  t o  1 l i t e r  w i t h  deminera l i zed  water.  

- - -  

PROCEDURE 

Record t h e  sample i n f o r m a t i o n  on t h e  a p p r o p r i a t e  da ta  sheet. 
appendi x 10.1 

See 
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Add 300 ml O F  E D T A  complexing s o l u t i o n  t o  one l i t e r  of milk. 
Adjust the pH t o  5.2 w i t h  ammonium a c e t a t e  b u f f e r  and m i x  wel l .  

Pour the r e s u l t i n g  m i l k  s o l u t i o n  i n t o  the r e s e r v o i r  and al low the 
m i l k  t o  flow through the column by g rav i ty  w i t h  the column wide 
open. When a l l  the milk has passed through the funnel ,  add approxi -  
mately 200 m l  of demineral ized water  t o  the r e s e r v o i r  and l e t  i t  
flow through the r e s i n  columns u n t i l  just enough water remains t o  
cover  t h e  r e s in .  

Add 800 ml of 3% EDTA t o  the  r e s e r v o i r  and l e t  i t  flow a t  approxima- 
t e l y  20 ml per minute. 

Add 200 m l  of  demineral ized water  t o  the r e s e r v o i r  and l e t  i t  flow 
through the column a t  the same r a t e  a s  above. 

Wash absorbed EDTA from the column by p a s s i n g  200 ml of 1.5 M NaCl 
through the column a t  approximately 10  m l  per minute. 

Elu te  s t ron t ium w i t h  400 m l  4 M NaCl a t  a flow r a t e  of approximately 
20 m l / m i n .  

Proceed t o  s e c t i o n  6.0 of method fo r  the de termina t ion  of 
Strontium-89,90 i n  wa te r ,  (RSL-305) and fol low procedure through,  
except do not  add a d d i t i o n a l  c a r r i e r s .  

PRECISION AND ACCURACY 

For strontium-89, the s t anda rd  dev ia t ion  f o r  a s i n g l e  de te rmina t ion  
i s  5% a t  100 p C i / l  . 
For strontium-90, the  s t anda rd  dev ia t ion  f o r  a s i n g l e  de te rmina t ion  
i s  5% a t  30 pCi/l . 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  --_I-- Inspec t ion  

The Laboratory Manager, or  his designee,  s h a l l  i n spec t  the work of 
the t echn ic i ans  performing th i s  procedure f o r  completeness and 
adequate q u a l i t y .  . 

-- 



3 2 2 3  
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Oetermi n a t i o n  of S t r o n t  ium-89,90 i n  RSL-306 
M i l k  Samples REVISION: 

0 

PAGE: 

DATE: 
5 

- -  

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

8.4.2 

8.5 

8.5.1 

9.0 

10.0 

The t e c h n i c i a n s  p e r f o r m i n g  t h i s  procedure s h a l l  i n s p e c t  worksheets 
f o r  accuracy and completeness, s h a l l  i n s p e c t  sample f o r  p roper  
volume and s i z e ,  s h a l l  i n s p e c t  l a b e l s  and tags f o r  accuracy, s h a l l  
i n s p e c t  equipment f o r  p r o p e r  operat ion,  and s h a l l  i n s p e c t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  n o t  o u t  of date. 

- Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  ng 

None 

Equipment M o n i t o r i n g  

Balances s h a l l  be checked t o  ensure c a l i b r a t i o n  dates have n o t  
exp i red. 

Balance s h a l l  be i n  c o n t r o l  as determined by r o u t i n e  balance check 
p rocedu re. 

C e r t  i f i c a t  i on 
i 

Th is  procedure s h a l l  be c e r t i f i e d  by runn ing  sp iked samples through 
t h e  procedure steps. 

CALCULATIONS 

None 

APPENDICES 
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APPENDIX 10.1 
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I 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DATE RECEIVED CUSTOMER 

SAMPLE IDENTlFlCATlON P.O. NUMBER 

LABORATORY NUMBER 

SAMPLE MATRIX 

SURVEY INSTRUMENT READING mR/hr. 

WIPE COUNTING RESULT cpm 

COLLECTION DATE AND TIME OF PAGES 

START SPECIAL INSTRUCTIONS: 

SAMPLE VOLUME 

Ym PER ALIOUOT 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RADIOLOGICAL SCIENCES LABORATORY 

NO.: RSI. - 307 

RADIOANALYTICAL LABORATORY PROCEDURE 

. .  TITLE: nf T - 111 ActuaQv-er Samples 

APPROVED: 

APPROVED: 3 
ITAS QA Director 

CONCURRED: 

rnr LI ss u ED: 
U L  

COPY NO.: 

Y- t 8 - 2 7  DATE: 

REVISION: 0 

DATE: 4-06-87 
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r 3 2 ‘ -  e 
PROCEDURE DEVELOPMENT/CHANCE * L  

Supplement to existing procedure? Yes (8 No ( 1 
If yes, enter paragraph number to reference insertion point: 

Procedure Title & Number (If exists) 

.9@ 
As /  4 3 p 7  . 4 C 

Description of experiment or method 

cu / d , t  A 

Time Period From:q /b/$7To: g////a7 Samples Affected 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 

t k h ~ c  a %$7&-!9-//- 97 

94-27-7 

Submit te 

Approved 

Approved 

Approved 

.- 

Laboratory Manager 

Laboratory Director 

QA/QC/Director, ITAS 

T T / R S T .  
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9.0 

,o.o 

CALCULATIONS 

131-Iodine Activity ( p C i / l )  = ACT 

- (TSC - BKG) * s v a  CT~.ZZ*YLD*ttF*DI- 

131-Iodine Activity Error (pCi/l) = ERR 

' - 

TS C 
= ACT* [ (TSC - 8KG)Z 

Lower Limits of Detection (pCi/l) = LLD 

- - 

TSC = Total sample counts 
BKG = Background counts 
CTIME = Count time ( m i n )  
YLD = Chemical yield 
EFF = Counting efficiency 
OF 
SVOL = Sample volume (L) 
2.22 = Conversion from dpm t o  pCi - 

4.65,3 = Constants 
0.0025 = Estimates of re la t ive error from a l l  other sources. 

= Decay fac tor  (see appendix 10.2) 

APPENDICES 

000236 
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PROCEDURE' DEVELOPMENTICHANCE 

. . .  . . . . . . . . .  .. : 
. .  . .  -: 

, . . ,  
, .  

. . .  'Supplement to  ex ls t ing  procedure? ~ 6 s  $1 ''N . . . .  

I f  y e s , .  enter paragraph number t:o. reference insert ion. poi,nt : 

Procedurc -Ti t le  6 Number ( I f '  e x i s t s )  fisc.- 
7=/'3) k f .  - I  1/ . 8 'f 9 I. ';h f ly  I 

- .  
Description of exp'eriment or method / eh,wA 

$,.I hhSrky of fiSL-307 
IS>U *fl ASL-307, f l l  

Time Period From: 8//3/C7 TO: A- 
Procedure: (Test E q p t . ,  Data Recorded, Problems, Steps Used, e t c . )  

Samples A f f e c t e d 4  uV\ 

- DATE 

y-/5-??7 

30 483 
Ion exchange column e c m  diameter X 4-7 cm) 5.1.9 /OO-I o f  r-ed- 

, Laboratory Manager 

, Laboratory Director 

QA/QC/Director, ITAS 
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. . .  . .  . .  

P . .  

P 
. L  

PROCEDURE DEVELOPMENT/CW~;E 
. .  

. . .  
Supplement  t o  e x i s t i n g - p r o c e d u r e ?  Yes ('XI No ( 
I f  y e s ,  e n t e r  p a r a g r a p h  number t o  r e f e r . e n c e  i n s e r t i o n  p o i n t :  5 . 3 . 2 .  L,.L(U 

e.  . : ' .  . .  ' . . '  . '  . ' .  ' .  

. .  . . -  P r o c e d u r c  T i t l e  6 Number ( I f  e x i s t s )  _ps\' - .a~. ~ c s  

. .  
OF I-\>\ ACTN\T\r  \M nub W m E R s R N m ~ s  

rssue cf VSL - 3c1, R\ 

Time P e r i o d  From: F ~ / K ( / ~ - I  To: -f-1- Samples Affected fi\\ ycnm 8 .. \c\ - 87 

P r o c e d u r e :  ( T e s t  E q p t . ,  Data Recorded ,  P r o b l e m s ,  S t e p s  Used,  e t c . )  DATE 
B-r9- 8.7 

6.26 

E.thmv\s\ f3qc/s 
5.3.2 -€43ty-?--Hm~ (CH3CH20H), -9W+cen€,: ACS reagent grade 

Filter w i t h  weak vacuum t h r o u g h  a tared f i l t e r  paper (Whatman 42). 
Wash the centrifuge tube  and f i l tering appara tus  w i t h  deminerallzed 

Qit\nno\ 

water followed by e#+*. 

S u b m i t t e d  by: 

Approved b y :  ' , L a b o r a t o r y  h a n a g e r  

Approved by:  , L a b o r a t o r y  Director 

Approved by:  i) &, @L(,@, , QA/QC/Director, ITXS 

(J 000238 



6.7 In the fume hood, slowly add 20 ml of co;centrated HNO, t o  the NaOCl 
solution f rom the previous step. St ir  until the bulk of the 
chlorine gas has been evolved from the solution. 

_- 
Laboratory Manager - . 

Laboratory Director 

QA/QC/Director ITAS 
000239 
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PURPOSE 

This procedure provides an analytical method for the determination 
of Iodine-131 act ivi ty  i n  milk and water samples. 

SCOPE 

The procedure applies t o  a l l  samples of milk and water requiring 
Iodi ne-131 act i vi t y  analysis. 

RESPONSIBILITY 

I t  i s  the responsibility of the.Laboratory Manager, or his designee, 
t o  ensure that  t h i s  procedure i s  followed d u r i n g  the analysis of a l l  
samples requi ring Iodi ne-131 ac t iv i ty  determi nation. 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel t h a t  are 
experienced w i t h  t h i s  procedure and with the equipment associated 
with the implementation of t h i s  procedure. 

I t  i s  the responsibility of the technician t o  follow t h i s  procedure 
and t o  report any abnormal resul ts  t o  the Laboratory Yanager, o r  his 
designee. 

REFERENCES 

Requi rements and Speci f i cations 

T i t l e  10, Code of Federal Regulations, Pa r t  50, Appendix 1 ,  
Numerical Guides for Design Objectives and Limiting Conditions for 
Operation t o  Meet the Cr i te r ia  "AS Low as i s  Reasonably Achievable" 
for  Radioactive Material i n  Light-Water-cooled Nuclear Power Reactor 
E f f 1 u en t s-. - ._ 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
for  Monitoring Radioactivity in the Environs of Nuclear Power 
P1 ants. 

U.S. Nuciear Regulatory Commission, Regillatory Guide 4.15, Qua l i ty  
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 
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PAGE: RSL-307 
TITLE: NO : 

Determination of 1-131 Activity 
DATE: 

4-06-87 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

''Qual i ty Assurance Program Requirements for Nuclear Fac i l i t i es" ,  
ANSI/ASME NQA-1 ( l a t e s t  edit ion).  

ITAS Qual i ty  Assurance Manual. 

ITAS-RSL Quality Assurance Manual, Laboratory Specific Attachment. 

S tandards  - 
None 

Procedures - 

"Procedures f o r  Determination of Stable Elements and Radionuclides 
i n  Environmental Samples," Public Health Service Publication 
999-RH-10, January 1965. 

Other Pub1 ications 

3.5. Gabay, C.J. Paperiello, S. Goodyear, J.C. Daly, and 
J.M. Matuszek, Health Physics - 26, 89 (1974). 

D.E. McCurdy, R.A. Mellen, R.W. Lambdin, and M.E. McLain, "The Use 
of Cuprous Iodine a s  a Precipitation Matrix in the Radiochemical 
Determination of 1-131 in Milk," ASTM Conference on Effluent and 
Environmental Radiation Surveillance, Johnson, Vermont, July 9-14, 
1978. 

REQUIREMENTS 

Equi pment 

Analytical balance (0-160.0000 gram capacity) 

Centrifuge 

Desiccator 

Vortex mixer 

Hot plate  

Hot water b a t h  

S t i r re rs  

Separatory funnels 
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Supplement to e x i s t i n g  procedure? Yes ($1 No ( ) 
I f  y e s ,  e n t e r  paragraph number t o  r e f e r e n c e  i n s e r t  ion p o i n t :  G'3,/ 5 
6,K 
Procedure T i t l e  6 Number ( I f  e x i s t s )  B\SL - 3 O s ' ,  

s, 3,23;  
# 

h**t;cy\ -r7.9 0 ;Y h,L% 5 

U 
Descr ip t ion  of  experiment or  method yo ,-, .p,gM +q P'\cLM/4Q 

/ dl 
.-.- ,d:L or\ e%eK i sLp. 

hh-tjl ,pe9-$ s-k& d,\Cz4/ 
Time Period From: g//g/&7 To: Samples A f f e c t e d  A f /  

Procedure: (Test  Eqpt . ,  Data Recorded, Problems, S teps  Used, e t c . )  DATE 

g-I3 3 7  

rrt -. M4 3. cog 10 hw 2 Sb 
5.3.15'Sodium Carbonate Solution (-): Dissolve *grams of sodium 

carbonate in water and d i lu t e  t o  1 l i t e r .  M i x  thoroughly. 

r 21.5 
5.3.22 Yttrium Nitrate Carr ier  Solution (44 mg/ml, Y ) :  Dissolve -grams of 

yttrium n i t r a t e  [Y(N03)3=6H20] i n  a mixture of 2 ml of concentrated 
n i t r i c  acid and 700 m l  of water and d i l u t e  t o  1 l i t e r  w i t h  water. 
Mix thoroughly on h o t  p la te  on low set t ing until  dissolved. 

6.8 Add 10 m l  of 0.7 M sodium sulfate  and 3 m l  of glacial  acetic acid t o  
the barium chromate supernate t o  precipitate strontium sulfate.  
Record the time "11" as  the start of the growth of Y-90. Heat the 
solution for  5 minutes and cool. Centrifuge the solution, decant 
and discard t h e  supernate. (Note: I f  Sr-90 results are required. 
imnediately, m o u n t  strontium su l fa te  as described i n  6.9 below and 
calculate as directed by the Laboratory Manager. ) D i  ssol ve the 
stronxium sulfate  i n  5 m l  of 0.2 M DTPA w i t h  heating and stirring. 
Add-t-ml of yttrium carrier. 
indicator t o  make the so lu t ion  s l igh t ly  alkaline ( l i g h t  p i n k  i n  
color). Cover the tube ,  and s tore  the sample for  4 t o  14 days. 

Add 1 drop of phenolphthalein 

Submitted by 

Approved by : * 

Approved by: 

Approved by: 

Laboratory Manager 

Laboratory D i r e c t o r  

QA/QC/Director, ITAS 
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. . .  

. .  . . Supp'lemen't t.0' e x i . s t i n g  p r o c e d u r e ?  Yes .No ( ' .  

. . . . .  I f  y e s ,  e n t e r  p a r a g r a p h  number t o  r e f e r e n c e  i n s e r t i o n  p o i n t :  C\,O 

P r o c e d u r e  T i t l e  4 Number. ( I f  e x i s t s )  ~ A L - - - J Q ~ . Q O  

. .. 
. .  . .  * .  

. .  . .. 

. .. . .  

-bE T C'. (zbj \h *,(+l-,cm c.t' .:;iQr,\7\3T,L)M - 8c\.c\O \N WF\+FR S6WIDLES 

\ < \ C C . C D t (  . ~ I\ . <.-. > c \ i - z .  M O C  3) 
ILslAea OF CSL-30S B Q\  

Time P e r i o d  From: y,/n/~;i To: -H-- Samples  A f f e c t e d  A\\ fmrn a - w m  

Procedure :  ( T e s t  E q p t . ,  D a t a  Recorded ,  P rob lems ,  S t e p s  Used ,  e t c . )  DATE 
€3 - 9 -%-I 

S u b m i t t e d  by: 

Approved by: , L a b o r a t o r y  Manager  

Approved by : 

Approved by:  , QA/QC/Director, ITAS 

, L a b o r a t o r y  Director 
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TITLE: NO: - Determi nation o f  S t  ron t ium-89.90 
i n Water Samples REVISION: 

n 

PAGE: 
9 

DATE: - -  
Sr-89 A c t i v i t y  (pCi / l )@= ACT 

TSC - BKG - 

SR-89 A c t i v i t y  E r ro r  (pCI/ l)  = ERR 

TYC + 0.9025 

LLD 

= A C T 8  InS:scaKGF - + 'Tfvc-BKG)* I" 
Lower L i m i t  o f  Detection (pCi/ l )  = 

h 
2.22 -tF *VOL ~ S - D E C  

= 4.65* (BKG)+ 3 

5 *CTIMt*S-YItLO*S 
1 TSC = Tota l  strontium counts 

BKG = Background counts 
CTIME = Count t i m e  (min) 
S-DEC = Decay correct ion f o r  Sr-89 (See appendix 10.4) 73-z 
S-YIELD = Recovery (chemical y i e l d )  o f  stront ium 
S-EFF1 = Counter e f f i c iency  f o r  counting strontium-89 
S-EFF2 = Counter e f f i c iency  f o r  counting strontium-90 
VOL = Sample volume (1) 
Y-GRD = Yt t r ium ingrowth i n t o  f i n a l  5r f rac t ion  (See 

appendix 10.2) z-z 
2.22 = Conversion f rom dpm t o  pCi 
4.65, 3 = Constants 
0.0025 = Estimate o f  r e l a t i v e  e r ro r  from a l l  other sources 

% = sihp& co//4c-f;'Cq Jate/%-e 

10.0 APPENDICES 
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4.1 

4.1.1 

4.1.2 

4.1.3 

PURPOSE 

Th is  procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
o f  Strontium-89,90 i n  water. 

SCOPE 

The procedure app l ies  t o  a l l  water  samples r e q u i r i n g  Strontium-89,90 
analys is .  

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  the  ana lys i s  of a l l  
water samples r e q u i r i n g  Strontium-89,90 a c t i v i t y  determinat ion.  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  de legate t h e  performance o f  t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. 

It i s  the  r e s p o n s i b i l i t y  of t h e  techn ic ian  t o  f o l l ow  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  the  Laboratory Manager, o r  h i s  
designee. 

REFERENCES 

Requi rements and Speci f i c a t  i ons 

T i t l e  10, Code of Federal Regulat ions,  Par t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  Condi t ions f o r  
Operat ion t o  Meet t h e  C r i t e r i a  "As Low as i s  Reasonably Achievable" 
f o r  Radioact ive Ma te r ia l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f l uen ts .  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r i ng  R a d i o a c t i v i t y  i n  t h e  Environs of Nuclear Power 
Plants.  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r i ng  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Envi ronment. 
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TITLE: 

Determinat ion o f  Strontium-89.90 
i n  Water Samples 

NO : PAGE: 

REVISfON: DATE: 
- 3 

n - -  

4.1.4 " Q u a l i t y  Assurance Program Requirements f o r  Nuclear  F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.5 I T A S  Q u a l i t y  Assurance Manual. 

4.1.6. ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

Standards 

None 

Procedures 

"Procedures f o r  Determinat ion  o f  S tab le  Elements and Rad ionuc l ides  
i n  Environmental  Samples," P u b l i c  Hea l th  S e r v i c e  P u b l i c a t i o n  
999-RH-10, January 1965. 

Other P u b l i c a t i o n s  

"The Radiochemist ry  o f  Barium, Calcium and Stront ium," D.N. 
Sunderman and D.W. Townley, NAS-NS-3010, N a t i o n a l  Academy of 
Science, January 1960. 

Mar t in ,  D.B., "Determinat ion  o f  Stront ium-89 and -90 i n  S o i l  w i t h  
T o t a l  Sample Decomposit ion," A n a l y t i c a l  Chemistry, October 1979. 
1968 -1972. 

A n a l y t i c a l  Chemi s t r y  Branch Procedure Manual ,I' IDO-12096, U.S. 
Department o f  Energy, Idaho Fa1 I s ,  Idaho, (1982). 

"Nuclear and Radiochemist ry" ,  G. F r e i d l  ander, J.W. Kennedy, and 
J.M. M i l l e r ,  John Wi ley and Sons, New York, N.Y. (1964). 

"Standard Methods f o r  t h e  Examinat ion o f  Water and Waste Water," 
11 th  Ed., I\lpha, Inc., New York, N.Y., p. 448 (1960). 

REQUIREMENTS 
. _  _ _  - -_ _ _  

Equipment 

Beta p a r t i c l e  counter ,  low background p r o p o r t i o n a l  c o u n t e r  

Hot p l a t e  

C e n t r i f u g e  

A n a l y t i c a l  ba lance (0-160.0000 gram c a p a c i t y )  
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5.2 Materi a1 s 

5 .2 .1  Whatman 42 or glass  f i b e r  f i l t e r  paper, 4.7 cm, as  necessary 

5.2 .2  General laboratory supplies 

5 . 3  Reagents 

5.3 .1  Acetic Acid ( C H 3 C O O H ) ,  g lacial  (Sp. Gr. 1.05)  

5 .3 .2  6 M ,  Acetic Acid: Mix 1 volume acet ic  acid,  glacial  w i t h  1.9 volumes 
of water. Mix thoroughly. 

5.3 .3  Acetic Acid + Sodium Sul fa te  (Na2S04) Wash Solution: Dissolve 50 g 
of sodium su l f a t e  i n  800 m l  of demineralized water. Add 100 ml of 
glacial  ace t i c  acid and d i l u t e  t o  1 l i t e r  w i t h  demineralized water. 
Mix thoroughly. 

5 . 3 . 4  Acetone [ ( C H 3 ) 2 C O l ,  ACS reagent grade 

5 . 3 . 5  Ammonium Hydroxide ( N H Q O H ) ,  concentrated 

5.3 .6  Barium Nitrate  Carr ier  Solution (10 mg/ml, Ba): Dissolve 19 grams of 
barium n i t r a t e  i n  500 ml water. Add 5 ml concentrated n i t r ic  acid 
and di lute  t o  1 l i t e r  w i t h  demineralized water. Mix thoroughly. 

5.3.7 Hydrochloric Acid (HC1) , concentrated 

5 . 3 . 8  6 M Hydrochloric Acid: Mix 1 volume of concentrated hydrochloric 
acid w i t h  1.04  volumes of water. Mix thoroughly. 

5 . 3 . 9  0.1% Metacresol purple (MCP) indicator:  Dissolve 0.25 grams of 
m-cresolsulfonephthalein i n  water and add 2 ml of 5 N NaOH. 
t o  250 ml w i t h  water. Mix thoroughly. 

Dilute 

5.3.10 Nitr ic  Acid ( H N O , ) ,  90% fuming 

5.3.11 Nitr ic  Acid, concentrated n i t r i c  acid 

5.3 .12  4 M Nitr ic  Acid: Mix 1 volume of concentrated n i t r i c  acid w i t h  4 . 2  
volumes of water. Mix thoroughly. 

5.3.13 0 . 4  M Oxalic Acid (H C204) Solution: Dissolve 52.02 grams of oxal ic  
acid i n  water and d i fu t e  t o  1 l i t e r .  Mix thoroughly. 

5.3.14 1% Phenolphthalein .Indicator:  Dissolve 2 . 5  grams of phenolphthalein 
in  125 ml of ethyl alcohol and  d i lu t e  t o  250 ml w i t h  water. Mix 
thoroughly. 
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1.0 

2.0 

3.0 

3 .1  

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

PURPOSE 

This procedure provides an analytical method for  Stront 
milk samples. 

1 
PAGE: , 
DATE: 

4-14-87 

um-89,90 in 

SCOPE 

This analytical procedure applies t o  a l l  milk samples requiring 
Strontium-89,90 analysis. 

RESPONSIBILITY 

I t  i s  the responsibil i ty of 'the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  t h i s  procedure i s  followed during the analysis of a l l  
samples requi ri ng  S t  ront i um-89,90 act i  vi t y  determi nation. 

I t  i s  the responsibil i ty of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel tha t  are 
experienced w i t h  t h i s  procedure and with the equipment associated 
with implementation of t h i s  procedure. 

. .  

I t  i s  the responsibil i ty of the technician t o  follow th i s  procedure 
and t o  report any abnormal results to  the Laboratory Manager, o r  his 
designee. 

REFERENCES 

Requi rements and Speci f i cations 

Ti t le  10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides for  Design Objectives and  Limiting Conditions fo r  
Operation t o  Meet the Cri ter ia  "As Low as i s  Reasonably Achievable" 
for Radioactive Material in Light-Water-Cooled Nuclear Power 9eactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
for Monitoring Radioactivity in the Envi rons of Nuclear Power 
Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Ouality 
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 
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4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

4.4.6 

4.4.7 

4.4.8 

4.4.9 

" Q u a l i t y  Assurance Program Requirements f o r  Nuc lear  F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

I T A S  Qual i ty  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

Standards 

None 

_L-- 

Procedures 

"Procedures f o r  Determinat ion  o f  S tab le  Elements and Radionucl ides 
i n  Environmental  Samples," P u b l i c  Hea l th  S e r v i c e  P u b l i c a t i o n  
999-RH-10, January 1965. 

Other Pub1 i c a t i o n s  

"Handbook o f  Radiochemical A n a l y t i c a  
EPA 680/4-75-001, February 1975. 

Methods," F.B. Johns, E d i t o r ,  

C. Por te r ,  D. G h i l l ,  R. Schneider, P Robbins, W. Perry,  and 
B. Kahn, Anal. Chem. - 33, 1306 (1961). 

C.R. P o r t e r ,  B. Kahn, M. Car ter ,  G.L. Rehnberg, and E.W. Pepper, 
Environ. Sc i .  Technol. - 1, 745 (1967). 

C.R. P o r t e r  and B. Kahn, Anal. Chem. 36, 676 (1964). 

"The Radiochemist ry  o f  Barium, Calcium and Stront ium,"  
O.N. Sunderman and D.W. Townley, NAS-NS-3010, N a t i o n a l  Academy o f  
Science, January 1960. 

"Determinat ion of  Stront ium-89 and -90 i n  S o i l  w i t h  T o t a l  Sample 
Decomposition," 0.8. Mar t in ,  A n a l y t i c a l  Chemi s t r y  , October 1979, 
1968-1972. 

A n a l y t i c a l  Chemistry Branch Procedure Manual , ' I  IDO-12096, U.S. 
Department o f  Energy, Idaho Fa1 1 s ,  Idaho, (1982). 

"Nuclear and Radiochemist ry" ,  G. F re id lander ,  J.W. Kennedy, and 
J.M. M i l l e r ,  John Wi ley and Sons, New York, N.Y. (1964). 

"Standard Wethods f o r  t h e  Examinat ion of Water and Waste Water," 
11 th  Ed., Alpha, Inc., New 'York, N.Y., p. 448 (1960). 
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5.0 

5.1 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 
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5.3.6 

6.6 

6.1 

REQUIREMENTS 

€qu i  pment -- 

None 

M a t e r i a l s  

Glass columns, 3.5 cm d iameter  c o n t a i n i n g  80 m l  o f  c a t i o n  exchange 
r e s i n ,  DOWEX 50W-X8, 50 - 100 mesh 

-- 

P l a s t i c  r e s e r v o i r s  

Common l a b o r a t o r y  apparatus 

Reagents 

A c e t i c  Ac id  (CH3COOH)- Concentrated, ACS reagent 

Ammonium Aceta te  B u f f e r ,  (pH 5.0) - D i s s o l v e  200 grams Ammonium 
Aceta te  (NH4C2H302) i n  750 m l  deminera l i zed  water. 
c i a l  a c e t i c  ac id .  D i l u t e  t o  1 l i t e r  w i t h  deminera l ized water  and 
a d j u s t  t h e  pH t o  5.0. 

Add 28.6 m l  g l a -  

EDTA Complexing S o l u t i o n  (Disodium Ethylenediaminetetraacetate) - 
D i s s o l v e  216 grams o f  EDTA i n  2300 m l  o f  deminera l ized water. 
15 m l  o f  Sr++ c a r r i e r ,  20 mg/ml, 20 m l  o f  Ba++ c a r r i e r ,  20 mg/ml, 
200 m l  o f  ammonium a c e t a t e  b u f f e r ,  and 70 m l  o f  6N NH40H. A d j u s t  pH 
t o  5.65, d i l u t e  t o  3 l i t e r s  w i t h  deminera l i zed  water, and re-check 
PH 

Add 

Disodium Ethy lenediami  n e t e t r a a c e t a t e  (EDTA-3%) - Disso lve  33.3 grams 
o f  EDTA i n  900 m l  o f  deminera l i zed  water. A d j u s t  t h e  pH t o  5.2 w i t h  
concent ra ted  ammonium hydrox ide  and d i l u t e  t o  1 l i t e r  w i t h  
deminera l i zed  water.  

1.5 M Sodium C h l o r i d e  (NaC1) - D i s s o l v e  88 grams o f  NaCl i n  900 m l  
o f  deminera l i zed  water  and d i l u t e  t o  1 l i t e r  w i t h  deminera l i zed  
water. 

4 M Sodium C h l o r i d e  - D i s s o l v e  234 grams of NaCl i n  800 m l  of 
deminera l i zed  w a t e r  and d i l u t e  t o  1 l i t e r  w i t h  deminera l i zed  water. 

- _ _ _  ~ ~ _ _  

PROC E 0 UR E 

Record t h e  sample i n f o r m a t i o n  on t h e  a p p r o p r i a t e  data sheet. 
appendi x 10.1 

See 
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Add 300 m l  o f  EDTA complexing s o l u t i o n  t o  one 1 i t e r  o f  m i  l k .  
Adjust  the pH t o  5.2 w i t h  ammonium acetate b u f f e r  and m i x  we l l .  

Pour the r e s u l t i n g  m i l k  s o l u t i o n  i n t o  the  r e s e r v o i r  and a l l ow  t h e  
m i l k  t o  flow through t h e  column by g r a v i t y  w i t h  the  column wide 
open. 
mately 200 m l  of deminera l ized water t o  t h e  r e s e r v o i r  and l e t  i t  
flow through t h e  r e s i n  columns u n t i l  j u s t  enough water remains t o  
cover the  res in .  

When a l l  t h e  m i l k  has passed through the  funnel, add approx i -  

Add 800 m l  o f  3% EDTA t o  t h e  r e s e r v o i r  and l e t  i t  f low a t  approxima- 
t e l y  20 m l  per  minute. 

Add 200 m l  o f  deminera l ized water t o  t he  r e s e r v o i r  and l e t  i t  f l o w  
through the  column a t  the same r a t e  as above. 

Wash absorbed EDTA f rom the  column by passing 200 m l  o f  1.5 M NaCl 
through the  column a t  approximately 10 m l  per  minute. 

E lu te  s t ron t i um w i t h  400 ml 4 M NaCl a t  a f l ow  r a t e  o f  approximately 
20 m l  / m i  n. 

Proceed t o  s e c t i o n  6.0 of method fo r  the determinat ion of 
Strontium-89,90 i n  water, (RSL-305) and fo l l ow  procedure through, 
except do no t  add a d d i t i o n a l  c a r r i e r s .  

PRECISION AND ACCURACY 

For strontium-89, t h e  standard dev ia t i on  f o r  a s i n g l e  de terminat ion  
i s  5% a t  100 pC i / l .  

For strontium-90, t h e  standard dev ia t i on  f o r  a s i n g l e  de terminat ion  
i s  5% a t  30 p C i / l  . 

QUALITY ASSURANCE P R O V I S I O N S  

Respons ib i l i t y  f o r  --_I-- Inspec t ion  

The Laboratory Manager, o r  h i s  designee, s h a l l  inspect  t he  work of  
t h e  techn ic ians  per fo rming  t h i s  procedure f o r  completeness and 
adequate qual  i ty. 

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

-- 

000258 
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8.1.2 The technicians performing th i s  procedure s h a l l  inspect worksheets 
for accuracy and completeness, s h a l l  inspect sample for  proper 
volume and s ize ,  shall inspect labels and tags fo r  accuracy, shall  
inspect equipment for  proper operation, arld shall inspect balances 
to  ensure t h a t  calibration i s  not  ou t  of date. 

PAGE: 

DATE: 
5 

- -  

8.2 - Acceptance Cr i te r ia  

None 

8.3 Material Monitoring 

None 

8.4 Equipment Monitoring 

8.4.1 Balances shall  be checked t o  ensure cal ibrat  
exp i red. 

8.4.2 Balance shall  be i n  control as determined by 
procedure. 

8.5 Certification 

on dates have not 

routine balance check 

es through 8.5.1 This procedure shall  be cer t i f ied  by running spiked samp 
the procedure steps. 

9.0 CALCULATIONS 

None 

10.0 APPENDICES 
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IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DATE RECEIVED CUSTOMER 

SAMPLE IDENTIF ICAflON P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING mR/hr. 

WIPE COUNTING RESULT cpm SAMPLE MATRIX 

COLLECTION DATE AND TIME: OF PAGES 

START SPECIAL INSTRUCTIONS: 
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ITAS Q A  Director 
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RSL Director 
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PROCEDURE DEVELOPMENT/CHANCE 

Supplement  t o  e x i s t i n g  p r o c e d u r e ?  Yes (8 No ( 1 
I f  y e s ,  e n t e r  p a r a g r a p h  number t o  r e f e r e n c e  i n s e r t i o n  p o i n t :  

P r o c e d u r e  T i t l e  & Number ( I f  e x i s t s )  / 3/77 C 

$26 

- -  I 

D e s c r i p t i o n  of  e x p e r i m e n t  o r  method 

G=7 //<“/*.& 

Time P e r i o d  From:t/ /&/87To :  g///r7 Samples  A f f e c t e d  &/ 
P r o c e d u r e :  (Test E q p t . ,  Data Recorded ,  P rob lems ,  S t e p s  Used,  e t c . )  DATE 

S-//’-g7 

S u b m i t t e d  by: 
A . nn 

.- 

, L a b o r a t o r y  Manager  

, L a b o r a t o r y  Director 

c, QA/QC/Director, ITAS e Approved by : 

000262 
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REVISION: DATE: i n  V i l k  and Water Samples 
0 4-06-87 

9.0 

.o.o 

* ,  CALCULATIONS 

131-Iodine Activity ( p C i / l )  = ACT 

131-Iodine Activity Error ( p C i / l )  = ERR 

TSC 
= ACT* SC - BKG)' 

- -. 

Lower Limits of Detection (pCi/l) = LLD 

TSC = Total sample counts 
BKG = Background counts 
CTIME = Count time ( m i n )  
YLD = Chemical yield 
EFF = Counting efficiency 
OF 
SVOL = Sample volume (L) 
2.22 
4.65,3 = Constants 
0.0025 = Estimates of re la t ive  error  from a l l  other sources. 

= Decay fac tor  (see appendix 10.2) 

= Conversion from dpm t o  pCi 

APPENDICES 

000263 



PROCEDURE DEVELOPMENT/CHI\NGE 

.. 

- 
D e s c r i p t i o n  of experiment  o r  method /a,+, n P f l  C I / t  a a / + Q  

/ 

Procedure:  ( T e s t  Eqp t . ,  Data Recorded,  Problems, S t e p s  Used, e t c . )  DATE 

y-1537 

Submit ted by 

Approved by: , Labora to ry  Manager 

Approved by: , Labora to ry  D i r e c t o r  

Approved by: QA/QC/Director, ITAS 

000264 



PROCEDURE DEVELOPMENT/CHANCE 

Supplement to existing procedure? Yes ( ’XI  No ( 
If yes, enter paragraph number to reference insertion point: - 5 . 3 . ~ .  L,. L L  

Procedurc Title 6 Number (If exists) m -  -7. ~0 

DFT-N O F  X - l ? J J k  wnTF6ZT*\No’t=s 

Description of experiment or method j3mcodLLf  einr,%cnt,cfi m r x \ , s ~ ~ h ~  

3-%.Ut cf KsL - 3 2 1 ,  
Time Period From: e/\~c/pyl To: -f-+ Samples Affected fi\\ 8 . \q - 8-1 

Procedure: (Test Eqpt., Data Recorded., Problems, Steps Used, etc.) DATE 
S-r9- s7 

E ihc\nc, \ Oc\c/~ 
5.3.2 - E t h w h b f  (CH~CHZOH), -9Sfkxmt): ACS reagent grade 

0 
6.26 Filter with weak vacuum through a tared f i l t e r  paper (Whatman 42).  

Wash the centrifuge tube and f i l t er ing  apparatus with demineralized 
eit\mno\ 

water followed by etihyl-d*. 

Submitted by: 

Approved by: Laboratory Manager 

Approved by: t Laboratory Director 

Approved by: [Q.La.v(l &, @h(,&, QA/QC/Director, ITAS 
, I  
‘J 

000265 



. .  

6.7 In the fume hood, slowly add 20 m l  of concentrated HNO, t o  the NaOCl 
solutlon from the previous step. S t i r  u n t i l  the bulk o f  the 
chlorlne gas has been evolved from the solution. 

Submitted by 

Approved by: , Laboratory Manager”‘ -- 
_- 

- Approved by: * Approved by 

, 

\ 

Laboratory Director 

QA/QC/Director, ITAS 
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1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4 . 1 . 3  

PURPOSE 

This procedure provides an analytical method for the determination 
of Iodine-131 activity i n  m i l k  and water samples. 

SCOPE 

The procedure applies t o  a l l  samples of milk and water requiring 
Iodi ne-131 activity analysis. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  th is  procedure i s  followed during the analysis of a l l  
samples requiring Iodi ne-131 activity determi nation. 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of this procedure t o  personnel t h a t  are 
experienced w i t h  th is  procedure and with the equipment associated 
with the implementation of this  procedure. 

I t  is the responsibility of the technician t o  fol low th i s  procedure 
and t o  report any abnormal results t o  the Laboratory Manager, o r  his 
designee. 

REFERENCES 

Requi rernents and Specifications 

Title 10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions for 
Operation t o  Meet the Criteria "As Low as  i s  Reasonably Achievable" 
for Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Effluents. _ _  - 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Monitoring Radioactivity in the Environs of Nuclear Power 
Plants. 

' 3 . S .  Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assurance for Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams a n d  the Environment. 

. 
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TITLE: Oeterrninat ion o f  1-131 A c t i v i t y  IN': RSL-iO7 ipAGE: 2 

i n  M i l k  and Watc?r Samples REVISION: DATE: 
4-06-87 

4.1.4 

4.1.5 

4.1.6 

4.2 

4 .3  

4.3.1 

4 .4  

4.4.1 

4.4.2 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

" Q u a l i t y  Assurance Program Requirements f o r  Nuc lear  F a c i l i t i e s " ,  
ANS1/4SME NQA-1 ( l a t e s t  e d i t i o n ) .  

I T A S  Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

Standards -- 
None 

Procedures - 
"Procedures f o r  Determinat ion  o f  S t a b l e  Elements and Radionucl ides 
i n  Environmental  Samples," P u b l i c  H e a l t h  S e r v i c e  P u b l i c a t i o n  
999-RH-10, January 1965. 

Other Pub1 i c a t i o n s  

3.5. Gabay, C.J. P a p e r i e l l o ,  S. Goodyear, J.C. Daly, and 
J.M. Matuszek, H e a l t h  Phys ics - 26, 89 (1974) .  

D.E. YcCurdy, R.A. Mel len,  R.W. Lambdin, and M.E. McLain, "The Use 
o f  Cuprous I o d i n e  as a P r e c i p i t a t i o n  M a t r i x  i n  t h e  Radiochemical 
Determinat ion  o f  1-131 i n  Mi lk , "  ASTM Conference on E f f l u e n t  and 
Environmental  R a d i a t i o n  S u r v e i l l a n c e ,  Johnson, Vermont, J u l y  9-14, 
1978. 

REQUIREMENTS 

Equipment 

A n a l y t i c a l  ba lance (0-160.0000 gram c a p a c i t y )  

C e n t r i f u g e  

Des icca tor  

Vor tex mixer  

Hot p l a t e  

Hot water  b a t h  

S t  i r r e r s  

Separatory funnels  

000269 
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5.1.9 I o n  exchange column (3-cm d iameter  X 17  cm) 

5.1.10 Membrane f i l t r a t i o n  apparatus (15-ml capac i ty ,  25-mm d iameter )  

5.1.11 Assorted t o o l s  and r o u t i n e  l a b o r a t o r y  equipment 

5.2 - M a t e r i a l s  

5.2.1 Whatman 42 f i l t e r  paper, 2.4 cm 

5.2.2 Resin, Anion Exchange, R io  Rad A G l - X 8  C1 f o r m  (50  - 100 mesh) 

5.3 Reagents 

5.3.1 S i l v e r  n i t r a t e  (AgN03) s o l u t i o n  (12 mg/ml, Ag): Add 1.7 gram of ACS 
reagent grade AgNO, t o  100 m l  o f  deminera l i zed  water.  

5.3.2 Ethyl Alcohol  (CH3CH20H), 95 Percent: ACS reagent  grade 

5.3.3 

5.3.4 

Hydroxylamine h y d r o c h l o r i d e  (NH20H'HCL): C r y s t a l s ,  ACS reagent grade 

I o d i d e  C a r r i e r  (10 mg/ml): D i s s o l v e  6.54 grams o f  potass ium i o d i d e  
( K I )  i n  400 m l  o f  deminera l i zed  water  and d i l u t e  t o  500 m l  w i t h  
deminera l i zed  water. 

N i t r i c  Ac id  (HN03): Concentrated, ACS reagent grade 

deminera l i zed  water  and d i l u t e  t o  1 l i t e r  w i t h  d e m i n e r a l i z e d  water. 
M ix  thoroughly .  

deminera l i zed  water  and d i l u t e  t o  1 l i t e r  w i t h  d e m i n e r a l i z e d  water. 
M i  x thoroughly .  

1 M Sodium B i s u l f i t e  (Na2HS03): D i s s o l v e  approx imate ly  2.9 grams of 
Na2HS03 anydrous powder i n  deminera l i zed  water  and d i l u t e  t o  30 m l .  
Make f r e s h  d a i l y .  

1 M Sodium N i t r i t e  (NaN02): D i s s o l v e  approx imate ly  2 grams of 
NaN02 i n  10 m l  o f  deminera l i zed  water  and d i l u t e  t o  30 m l .  
f r e s h  d a i l y .  

5.3.5 

5.3.6 6 M N i t r i c  Acid: Add 375 m l  o f  concentrated HN03 t o  500 m l  o f  

5.3.7 1 M N i t r i c  Acid: Add 63 m l  o f  concent ra ted  HN03 t o  500 m l  of 

5.3.8 

5.3.9 - 

Make 
~ 

5.3.10 Sodium H y p o c h l o r i t e  ( 6  Percent NaOCl ) :  Commercial s t r e n g t h  b leach 

5.3.11 Toluene (C6H5CH3) :  ACS reagent grade 

800270 
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6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

PROCEDURE 

Add 4 m l  of iodide carrier t o  2 l i t e r s  ( o r  the required amount) of 
milk o r  water. 
appendix 10.1). Mi x thoroughly. 

Record volume used on appropriate d a t a  sheet (see 

Pass the sample through the column a t  maximum flow rate. 

Extrude the anion exchange resin from the column into a 600 m l  
beaker. 
walls with 5 - 10 m l  of demineralized water. 

Effect complete transfer of t h e  resin by washing the column 

Wash the resin w i t h  three successive 100 m l  batches of water. S t i r  
manually, allow the resin t o  s e t t l e  t o  the bottom of the beaker. 
Decant and discard the wash water. 

Place a magnetic s t i r r ing bar i n  the beaker (in hood) with the 
washed resin and add 125 m l  of NaOCl. Place the beaker on a mag- 
netic s t i r r e r  and s t i r  for 10 minutes. Allow the resin t o  set t le .  
Fi l ter  the NaOCI solution by suction on a Buchner-type funnel using 
a glass f iber  f i l t e r .  

Add a fresh 125 ml of NaOCl solution to  the resin remaining i n  the 
beaker and s t i r  for another 10 minutes. Allow the resin t o  s e t t l e  
and  f i l t e r  the NaOCl solution into the Buchner funnel. 

In  the fume hood, slowly add 20 ml of concentrated HNO, t o  the NaOCl 
solution from the previous step. 
chlorine gas has been evolved from the solution. 

S t i r  until the bulk of the 

Pour the acidified s o l u t i o n  i n t o  a 500 ml separatory funnel. 

Add 50 m l  of toluene and shake vigorously. 

Add approximately 1.5 grams of hydroxylamine hydrochloride and shake 
f o r  approximately 60 seconds. 

Add another 1.0 gram of hydroxylamine hydrochloride and shake for 
approximately 60 seconds. 

Add 3 m l  of 1 M sodium n i t r i t e  and  shake f o r  approximately 30 
seconds. 

Allow the layers t o  separate. 
into a clean separatory funnel. 
g i n a l  separatory funnel. 

Drain o f f  the bottom aqueous layer 
Save the organic layer i n  the o r i -  
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Add 30 m l  of  toluene t o  the aqueous layer and shake for approxima- 
tely 30 seconds. 
aqueous layer and discard. 
the previous toluene extraction. 

Let the layers separate, then drain o f f  the bottom 
Combine the remaining toluene layer w i t h  

Add 25 ml of demineralized water and 1 ml of 1 M sodium bisu l f i te .  
Shake until  the organic layer i s  colorless. 

Allow the layers t o  separate. 
discard the to1 uene. 

Add 50 ml of toluene, 1 ml of 6 Y n i t r i c  acid and 1 ml of 1 M sodium 
n i t r i t e .  

Allow the layers t o  separate. 

Add 25 ml of demineralized water and shake f o r  approximately 30 
seconds. Allow the layers to  separate. Discard the bottom aqueous 
1 ayer. 

Add 20 ml of demineralized water and 1 ml of 1 M sodium bisu l f i te .  
Shake f o r  approximately 30 seconds. 
layer in a 100-ml beaker containing a small rllagnetic s t i r r i n g  bar. 

Add 2 ml of concentrated n i t r i c  acid, a l-inch magnetic st irring bar 
and, w i t h  s t i r r i n g ,  slowly add 5 ml of s i l ve r  n i t r a t e  solution. 

Heat the solution on a hot  p la te  until the s i l ve r  iodide coagulates. 

Quantitatively t ransfer  t o  a centrifuge tube. Centrifuge and 
discard the supernatant. 

Wash the precipi ta te  w i t h  10 ml of 1 M n i t r i c  acid, centrifuge and 
discard the wash. 

Add 5 ml of d i s t i l l e d  water and slurry the precipitate. 

F i l t e r  w i t h  weak vacuum t h r o u g h  a tared f i l t e r  paper (Whatman 42). 
Wash the centrifuge tube and f i l t e r ing  appara tus  w i t h  demineralized 
water followed by ethyl alcohol. 

Dry the precipi ta te  in a desiccator o r  in a drying oven a t  80°C to  
constant weight. 

Mount sample and submit for  counting. 

Retain the bottom aqueous layer and 

Shake f o r  approximately 60 seconds. 

Discard the bottom aqueous layer. 

Collect the bottom aqueous 

Record the ta re  weight and the total  weight. 
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PRECISION AND ACCURACY 

The standard deviation for a single determination i s  10% a t  
55 pCi/l . 

QUALITY ASSURANCE PROVISIONS 

Responsibility f o r  - Inspection - 
The Laboratory Manager, o r  his designee, shall inspect the work of 
the technicians performing this procedure fo r  completeness and ade- 
quate quality. 

The technicians performing this  procedure shall inspect worksheets 
for accuracy and completeness, shall inspect sample f o r  proper volume 
and size, shall inspect labels and tags for accuracy, shall inspect 
equipment for proper operation, and shall inspect balances t o  ensure 
t h a t  calibration i s  not  out of date. 

Acceptance Criteria 

The following sections of this procedure contain acceptance 
cri teria:  

6.1 Sample volume 

6.7 Reaction time 

Yaterial Monitoring 

None 

Equipment Monitoring 

Balances shall be checked t o  ensure calibration dates have not 
expi red. 

p rocedu re . -Bal  ance-shall-be in- control--as-determi ned-by-rout-ineebalance- check-- -- - 

Counting instrument shall be calibrated pr ior  t o  use. 

Certi ficatiorl - 
Portions of this  procedure shall be certified by r u n n i n g  spiked 
samples t h r o u g h  the procedure steps. 
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CALCULATIONS 

131-Iodine A c t i v i t y  ( p C i / l )  = ACT 

(TSC - BKG) 
* E F F ~  

- 
- I3'YKY?.22*YLD 

131-Iodine A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

+ 0.0025 TSC 
= ACT* - ( T S C T K v  

Lower L i m i t s  o f  De tec t i on  ( p C i / l )  = LLD 

TSC = To ta l  sample counts 
BKG = Background counts 
C T I M E  = Count t i m e  (min) 
YLD = Chemical y i e l d  
EFF = Count ing e f f i c i e n c y  
OF = Decay f a c t o r  (see appendix 10.2) 
SVOL = Sample volume (L)  
2.22 = Conversion f rom dpm t o  pCi 
4.65,3 = Constants 
0.0025 = Est imates o f  r e l a t i v e  e r r o r  f rom a l l  o t h e r  sources. 

APPENDICES 
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9.1 A i r  F i l t e r  Calculat ions 

9.1.1 Beta 

_I 

_ _  . - .  TSC - BKG 
.22*EFF*VOL*CTIME Beta A c t i v i t y  (pCi/m3) = ACT = 

Beta A c t i v i t y  E r r o r  (pCilm3) = 

ERR = ACT* TSC 

Lower L i m i t  of Detection (pCi/m3) = LLD = 2ZZ*EFF f4.65* 

- - 
- TSC 

BKG - 
CTIME = 
EFF 
VOL 
2.22 - 
4.65, 3 = 
0.01 - 

E 

- - - 

Sample counts (Beta) 
Background counts 
Count time (min) 
Counting ef f ic iency 
Total a i r  volume (m3) 
Conversion f rom dpm t o  pCi 
Constants 
Estimate of r e l a t i v e  e r r o r  from a l l  other sources 

9.1.2 Alpha 

Alpha A c t i v i t y  (pCi/m3) = ACT = 2 z z * t k k * v ~ * c r ~  TSC - BKG 

Alpha A c t i v i t y  Error  (pCi/m3) = I’ 

+ 0.01 [ (TS?CBKG)2 Ih 
ERR = ACT* 

Lower L i m i t  of Detection (pCi/m3) = LLD = 

- - 
- TSC 

BKG - 
CTIME = 
VOL 
EFF 
2.22 - 
4.65, 3 = 
0.81 = 

. .  

- - 
- - 
- 

.. 
Total sample counts (Alpha) 
Background counts- 
Count t ime (min) 
Total A i r  Volume (m3) 
Counting ef f ic iency 
Conversion from dpm t o  pCi 
Constants 
Estimate of r e l a t i v e  e r r o r  from a l l  o ther  sources 
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9.2 So l i d  Sample Calculat ions 

9.2.1 Beta 

- -- 

9.2.2 Alpha 

Alpha A c t i v i t y  (pCi/g) = ACT = TSC - 8KG 
2.22*EFF*VOL*RF*CTIME 

.-. ; 5 . :  '. : .  , 
I . -. . .. . . . .  . . . . I . : .. .. . : .. .. . . . . . . .  

' -  '. .... . .  . .  
, .  Beta A c t i v i t y  (pCi/g) = ACT = ' . : '  'TSC - BKG . .  

~ t F F * V O L * R F * C T I M E  ... 

080279 - . 

Act (pCi/kg) = ACT*1000 

Beta A c t i v i t y  Error (pCi/g) = 

+ 0.01 

ERR (pCi/kg) = ERR*1000 

Lower L i m i t  of Detection (pCi/g) = LLD = 

LLD (pCi/kg) = LLD*l000 

- - TSC 
BKG - 
CTIME = 
EFF - - 
VOL 
RF - 
2.22 - 
1000, 
4.65,3 = 

0.01 - 

- 
= - 

- -_ 

Total sample counts (Alpha) 
Background counts 
Count t ime (min) 
Counting e f f i c i e n c y  
S a v l e  volume (9) 
Ratio fac to r  
Conversion f r o m  dpm t o  pCi 

Constants 
Estimate of r e l a t i v e  e r r o r  from a l l  other sources 

Ash t o  dry RF = dry weight/ash weight 
- __. . Ash t o  wet RF = wet weight/ash weight 

- Dry t o  wet RF = wet weight/dry weight - _ _  
- Otheruise RF = 1 

ACT (pCi/kg) = ACT*1000 

9 I *  

---- Alpha A c t i v i t y  Error (pCi/g) = 
r -- 

TSC 
XTSC - BKG)= 

ERR = 
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9.3 

9.3.1 

- 
ERR (pCi/Cg) = E2R*1000 

Lower L i m i t  of Detect ion (pCi/g) = LLD = 

LLO (pCi/kg) = LL0*1000 

- - - TSC 
BKG - 
CTIME = 
EFF 
VOL 
RF 
2.22 - 
1000, 
4.65, 3 = 

0.01 - 
Ash t o  dry 
Ash t o  wet 
Dry t o  wet 
Otherwise 

- - 
- - 
- - 
- 

- 

Total sample counts (Alpha) 
Background counts 
Count t ime (min) 
Counting e f f i c i ency  
Sample volume (9) 
Rat io  f a c t o r  
Conversion f r o m  dpm t o  pCi 

Constants 
est imate o f  r e l a t i v e  e r r o r  from all o the r  sources 

RF = d r y  wei ght/ash weight 
RF = wet weight/ash weight 
RF = wet weight/dry weight 
RF = 1 

L iqu id  Samples Cal c u l  a t  i ons 

Be t  a 

TSC - 8KG Beta A c t i v i t y  (pCi/ l  ) = ACT = 2 z z ~ k ~ , . ~ v o L ~ c ~  
.- .. 

Beta A c t i v i t y  Error (pC i / l )  = 

+ 0.0025 

Lower L i m i t  of Detect ion (pCi/g) = LLD = 

ERR = ACT* [(7s2?816 3" , & . 6 5 * w  % m m  . 
.... 

TSC 
BKG 
CTIME 
EFF 
VOL 
R 
2.22 
4.65, 3 
0.0025 

Total  sample counts (Beta) 
Background counts 
Count t ime (min) 
Counting e f f i c i e n c y  
Sample volume (1) 
S e l f  absorpt ion co r rec t i on  
Conversion f r o m  dpni t o  pCi 
Constants 
Estimate o f  r e l a t i v e  e r r o r  f r o m  a l l  o the r  sources 
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9.3.2 Alpha A c t i v  TSC - B K G .  
. .  . . .  . .  -_ . 

? 2 ? F E m m w K  .. 
. .  , ' . .  . .  

. .  
. .  . . : 

, . ' . ->, '. . .  . .  . . '_ _ .  . . .  

. .  

- .  . .  _ _  

A1 pha Act i v i  ty Error  (pCi / 1 )  = 

ERR = ACT* [( TSCT?'8KG 1 + 0.002s 

Lower L i m i t  o f  Detection ( p C i / l )  = LLD = 

- TSC 
BKG - 
CTIME = 
EFF ' - - 
VOL 
R 
2.22 - 
4.65, 3 = 
0.0025 = 

- 

- - 
- - 
- 

. . .  

Total sample counts (Alpha) 
Background counts 
Count t ime (min) 
Counting e f f i c i e n c y  
Sample volume (1) 
S e l f  absorption co r rec t i on  
Conversion from dpm t o  pCi 
Constants 
Estimate of r e l a t i v e  e r r o r  from a l l  o ther  sources 

...... 
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N O :  ~ ~ ~ - 3 0 8  TITLE: Determination of Gross Alpha  PAGE: 1 

I REVISION: 0 

1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

PURPOSE 

This procedure provides an analytical method f o r  the determination 
of gross  alpha and/or gross  beta a c t i v i t y .  

SCOPE 

The procedure applies t o  a l l  samples requiring gross a l p h a  and /o r  
gross beta activity analysis. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, or his designee 
t o  ensure t h a t  th is  procedure i s  followed during the analysis of a1 
samples requiring gross a1 p h a  and/or gross beta activity 
determination. 

I t  i s  the responsibility of the Laboratory Manager, or his designee 
t o  delegate the performance of this  procedure t o  personnel t h a t  are 
experienced with this procedure and with the equipment associated 
with imp1 ementat i on of this  procedure. 

I t  i s  the responsibility of the technician t o  follow this  procedure 
and t o  report any abnormal results t o  the Laboratory Manager, or his 
designee. 

REFERENCES 

Requi rements and Speci f i ca t i ons 

Title 10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions f o r  
Operation t o  Meet the Criteria "As Low as i s  Reasonably Achievable" 
f o r  Radioactive Material in Light-Water-cooled Nuclear Power 2eactor 
Ef f 1 uents . 
U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1 ,  Programs 
for Monitoring Radioactivity in the Environs of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assiirance for  Radiological Monitoring Prograins (Normal Operations) - 
Ef f I uent S t  reams and the Envi roninent . 

00028 2 
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4.1.4 " Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

4.1.5 I T A S  Q u a l i t y  Assurance Manual. 

4.1.6. ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

4.4.6 

~- 

4.4.7 

4.4 .8  

Standards 

None 

--- 

Procedures -- 
"Procedures f o r  Determi n a t  
i n  Environmental Samples," 
999-RH-10, January 1965. 

on o f  S t a b l e  Elements and Rad ionuc l ides  
P u b l i c  Hea l th  Serv ice P u b l i c a t i o n  

Other Pub1 i c a t i  ons 

"Radioisotope Techniques," R.T. Overman and H.M. C lark ,  McGraw-Hil l  
Book Co., Inc., New York, 1960. (Chapter 6 )  

"Determinat ion o f  Beta A c t i v i t y  i n  Water," F.B. Rarker and 
B.P. Robinson, U.S. Geolog ica l  Survey Water-Supply Paper 1696-A, 
Washington, D.C., 1963. 

"Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  D r i n k i n g  
Water"; H.L. K r i e g e r  and E.L. Whi t taker ,  EPA-600/4-80-032, August 
1980. 

"Standard Methods f o r  t h e  Examinat ion o f  Water and Waste Water," 
APHA, AWWA, WPCF, American P u b l i c  H e a l t h  Associat ion,  Washington, 
D.C, l a t e s t  e d i t i o n .  

"Annual Book o f  ASTM Standards", Sec t ion  11.02, Water and 
Environmental  Technology, American Soc ie ty  for  T e s t i n g  and 
M a t e r i a l s ,  Ph i lade lph ia ,  PA 19103, l a t e s t  e d i t i o n .  

"Lower L i m i t  o f  Detec t ion :  D e f i n i t i o n  and E l a b o r a t i o n  of a Proposed 
P o s i t i o n  f o r  R a d i o l o g i c a l  E f f l u e n t  and Environmental  Measurements", 
L.A. Cur r ie ,  NUREGICR-400-7, U.S. Nuclear Regulatory  Commission, ._ 

September 1984. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
Labora tor ies" ,  L .G. Kani pe, EPA-600j7-77-088, August 1977. 

" E s t a b l i s h i n g  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Labora tor ies  W i t h i n  t h e  Nuc lear  Indus t ry " ,  Annual Rook o f  ASTM 
Standards,, Vol. 12, C1009-83. 
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5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.2 

5.2.1 

5.2.2 

5.3 

5.3.1 

5.3.2 

6.0 

6.1 

6.1.1 

6.1.2 

-~ 

6.1.3 

6.1.4 

6.1.5 

REQUIREMENTS 

Equ i pmen t 

A n a l y t i c a l  ba lance (0-160.0000 gram c a p a c i t y )  

pH meter 

Yot p l a t e  

Heat lamp 

Des icca tor  

Mater i  a1 s 

Assorted s t a i n l e s s  s t e e l  p lanchets  

Assorted t o o l s  and r o u t i  ne 1 abora tory  equipment (such as spatu las ,  
forceps, beakers, graduated cy1 i nders ) 

Reagents 

N i t r i c  Ac id  (HNO,); ACS reagent grade; concent ra ted  

1 M  N i t r i c  Acid: Add 65 m l  o f  concent ra ted  HN03 t o  935 m l  o f  
deminera l ized water.  Mix  thoroughly .  

PROCEDURE 

A i r  F i  1 t e r s  

Record t h e  sample i n f o r m a t i o n  on t h e  a p p r o p r i a t e  da ta  form. 
appendi x 10.1. 

See 

Secure t h e  a i r  f i l t e r  i n t o  a sha l low s t a i n l e s s  s t e e l  p lanchet .  
p o r t i o n  of t h e  f i l t e r  s h a l l  be exposed above t h e  l i p  o f  t h e  
p lanchet .  
b lank ( c l e a n )  a i r  f i l t e r .  

No 

Determine count in-g background f o r  a i r  f i l t e r s  by u s i n g  

Submit t h e  sample t o  t h e  c o u n t i n g  room for count ing,  

Record t h e  c o u n t i n g  d a t a  on t h e  a p p r o p r i a t e  da ta  form. 

C a l c u l a t e  t h e  r e s u l t s  as shown i n  t h e  a p p r o p r i a t e  s e c t i o n  o f  
paragraph 9.0. 

800284 
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REVISION: 0 and/or Beta Activity 
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DATE: 4-29-87 

6.2 

6 .2 .1  

6 .2 .2  

6 .2 .3  

6.2.4 

6.2 .5  

6.2.6 

6.3  

6 .3 .1  

6 .3 .2  
.~ 

6 .3 .3  

6 .3 .4  

Sol i d  Samples -- . 

Record t,he sample information on the appropriate d a t a  form. 
appendix 10.2,. 

See 

Refer to  Table I for  appropriate sample s izes  depending on sample 
type. 

Table I 

Sample Type Sample Size (grams) 

beef 
f ish 
food crops 
grain 
poultry 
sed i men t 
soi 1 
vegetat i on 

Distribute the sample o r  sample ash evenly in a tared deep s ta inless  
steel  planchet and carefully pack down with a f l a t  weight of the 
same diameter as the planchet. Record the ta re  and total  weight in 
grams. 

Submit the sample t o  counting room for counting. 

Record the counting d a t a  on the appropriate d a t a  form. 

Calculate the resul ts  a s  shown i n  the appropriate section of 
pa rag raph  9.0. 

Water Samples 

Record the sample information on the appropriate d a t a  form. See 
appendix 10.3.  

Using a graduated cylinder, measure an appropriate volume of the 
sample i n t o  a beaker. Record the sample . -~ - volume .- ~ used. 

Add 5 ml of concentrated n i t r i c  acid. 

Place samples on a hotplate, and evaporate t o  near dryness. 
Transfer t o  smaller tared beaker, as necessary, t o  determine solids 
content of the sample. 
transfer.  

Use concentrated n i t r i c  acid t o  a s s i s t  

08021 - 3 
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7.0 

7.1 

1.2 

8.0 

8.1 

8.1.1 

NO: RSL-308 PAGE: 5 

REVISION: 0 DATE: 4-20-87 

PRECISION AND ACCURACY 

For  gross  a lpha,  the s tandard  dev ia t ion  f o r  a s i n g l e  de te rmina t ion  
i s  25% a t  20 pCi/ l .  

For gross  be t a ,  the s tandard  dev ia t ion  f o r  a single determinat ion is  
5% a t  100 pCi/ l .  

QUALITY ASSURANCE PROVISIONS 

- Respons ib i l i ty  f o r  Inspec t ion  

QUALITY ASSURANCE PROVISIONS 

Resoons ib i l i tv  f o r  InsDection 

The Laboratory Manager, o r  h i s  designee,  s h a l l  i n spec t  the work of 
t h e  tehnic ian  performing this procedure f o r  completeness and ade- 
qua te  qual i t y  . 



a 
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REVISION: 0 DATE: 4-29-87 

8.1.? 

8.2 

8.2.1 

8.3 

8.4 

8.4.1 

8.4.2 

8.4.3 

8.5 

8.5.1 

The technicians performing this  procedure shall inspect worksheets 
for accuracy and completeness, shall inspect sample f o r  proper 
volume and size, shall inspect labels and tags f o r  accuracy, shall 
inspect equipment for proper operation, and  shall inspect balances 
t o  ensure t h a t  calibration i s  not out of date. 

- Acceptance Criteria 

The fo l lowing  sections of this procedure contain acceptance 
cri teria:  

6.2.2 Sample size 

6.3.8 Color of residue 

6.3.9 Wei g h t  1 i m i  t a t  i on 

Materi a1 Moni tori ng 

None 

Equipment Monitoring 

Balances shall be checked t o  ensure calibration dates have n o t  
expired. 

Balance shall be i n  control a s  determined by routine balance check 
p rocedu re. 

C o u n t i n g  instruments shall be calibrated before use. 

Cert i f i cation 

This procedure shall be certif ied by running spiked samples through 
the procedure steps. 

08826 
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REVISION: 0 

PAGE: 7 
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I 

9.0 

9.1 

9.1.1 

9.1.2 

CALCULATIONS 

A i  r F i  1 t e r  C a l c u l a t i o n s  

Beta 

TSC - RKG 
Beta A c t i v i t y  (pCi/m3) = ACT = --- 

2.22*EFF*VOL*CTIME 

Beta A c t i v i t y  E r r o r  (pCi/m3) = 

ERR = ACT* v5c%Kv + 0.01 

Lower L i m i t  o f  D e t e c t i o n  (pCi/m3) = LLD = 

- - 
- TSC 

BKG - 
CTIME = 
E FF 
VOL 
2.22 - 
4.65, 3 = 
0.01 - 

- - 
- - 
- 
- 

4.65* BKG + 3 m- 
Sample counts  (Beta) 
Back ground counts 
Count t i m e  (min) 
Count ing e f f i c i e n c y  
T o t a l  a i r  volume (m3) 
Conversion f rom dpm t o  pCi 
Constants 
E s t i m a t e  o f  r e l a t i v e  e r r o r  f rom a l l  o t h e r  sources 

Alpha 

TSC - BKG m,-,.-kvoL fCTIYE Alpha A c t i v i t y  (pCi/m3) = ACT = 

Alpha A c t i v i t y  E r r o r  (pCi/m3) = 

ERR = ACT* TSC + 0.01 
--G)r 

4.65* BKG + 3 . K m E  . 7 22*m Lower L i m i t  o f  D e t e c t i o n  (pCi/m3) = LLD = 

- - 
- TSC 

BKG - -- 
C T I M E  = 
VOL 
EFF 
2.22 - 
4.65, 3 = 
0.01 - 

- - 
- - 
- 
- 

T o t a l  sample counts (A lpha)  
Background counts - - - 

Count t i m e  (min) 
T o t a l  A i r  Volume ( in3 )  
Count ing e f f i c i e n c y  
Conversion f rom dpm t o  pCi 
Constants 
E s t i m a t e  o f  r e l a t i v e  e r r o r  f r o m  a71 o t h e r  sources 
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Sol i d  Sample --- Calculat ions- 

Bet a 

Beta A c t i v i t y  (pCi /g)  = ACT = TSC - BKG 
~.~~*EFF~\~OL*RF*CTIME 

Act (pCi/kg) = ACT* lOOO 

Beta A c t i v i t y  E r r o r  (pCi/g) = 

+ 0.01 ERR = ACT* m c m  TSC 

ERR (pCi/kg) = ERR*lOOO 

Lower L i m i t  o f  Detec t ion  (pCi/g) = LLD = 4.65* BKG + 3 
2. ~Z*EFF*VOL*RF*CTIMT 

LLD (pCi/kg) = LLD*lOOO 

- - 
- TSC 

BKG - 
CTIME = 
EFF 
VOL 
RF 
2.22 - 
1000, 
4.65,3 = 

0.01 - 

- - 
- - 
- - 
- 

- 

Tota l  sample counts (Alpha) 
Background counts 
Count t ime (min) 
Count ing e f f i c i e n c y  
Sample volume (9 )  
R a t i o  f a c t o r  
Conversion from dpm t o  pCi 

Con s t  ants  
Est imate o f  r e l a t i v e  e r r o r  from a l l  o the r  sources 

Ash t o  d ry  
Ash t o  wet 
Dry t o  wet 
Otherwise RF = 1 

RF = d ry  weight/ash weight 
RF = wet weight/ash weight 
RF = wet weight/dry weight 

41 pha 

Alpha A c t i v i t y  (pCi /g)  = ACT = TS 
- 

- 2.22TF . .. - 
- BKG 
/O L * R F *C TIME 

ACT (pCi/kg) = ACT*1000 

Alpha A c t i v i t y  E r r o r  (pCi /g)  = 

ERR = ACT* TSC + 0.Oi 
‘(TSCTiGp- 
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9.3 

Lower Limit of Detec t ion  ( p C i / g )  = LLD = 4.65* BKG + 3 
Z?FFFT*RF*lllrMF 

LLD (pCi/kg) = LLD*1000 

- - - TSC 
BKG - 
CTIYE = 
EFF 
VOL 
RF 
2.22 - 
1000, 
4.65, 3 = 

0.01 - 

- - 
- - 
- - 
- 

- 

Total sample counts  (Alpha) 
Background counts  
Count time (min) 
Counting e f f i c i e n c y  
Sample volume (9 )  
Rat io  f a c t o r  
Conversion from dpm t o  pCi 

Constants  
e s t i m a t e  of r e l a t i v e  e r r o r  from a l l  o the r  

Ash t o  dry 
Ash t o  wet 
Dry t o  wet 
Otherwise RF = 1 

RF = dry  weight /ash we igh t  
RF = wet weight/ash we igh t  
RF = wet weight/dry we igh t  

Liquid Samples C a l c u l a t i o n s  

IU r ces  

9.3.1 Beta 

TSC - BKG 
Beta Ac t iv i ty  (pCi/l  ) = ACT = ~ ~ ~ * ~ - J L - - ~ ~ ~ *  R 

Beta Ac t iv i ty  Er ro r  (pCi / l )  = 

4.65* BKG + 3 
'. Lower L i m i t  of Detec t ion  (pCi/g)  = LLD = mmm 

TSC = Total sample counts  (Beta)  
B K G  = Background counts  

EFF = Count i n g  e f f i c i e n c y  
VOL = Sample volume (1 )  
R = Sel f  absorp t ion  c o r r e c t i o n  
2.22 = Conversion from dpm t o  pCi 
4.65, 3 = Constants  
0.0025 = Estimate  of r e l a t i v e  e r r o r  froin a l l  o t h e r  sources  

- CTIME = Count -t ime (min) 
- 
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Determinat ion  of  Gross Alpha 
and/or Beta A c t i v i t y  

9.3.2 Alpha A c t i v i t y  ( p C i / l )  = ACT = TSC - BKG 
Z ~ F E F ~ L T C T I M E ~ R  

Alpha A c t i v i t y  E r r o r  ( p C i / l )  = 

+ 0.0025 TSC 
ERR = ACT* -(TSCzBKG)2 

4.65* BKG + 3 
zzFgEFF*VOL*CT IME*R Lower L i m i t  o f  D e t e c t i o n  ( p C i / l )  = LLD = 

- - 
- TSC 

BKG - 
CTIME = 
EFF 
VOL 
R 
2.22 - 
4.65, 3 = 
0.0025 = 

- - 
- - 
- - 
- 

Tota l  sample counts  (A lpha)  
Back ground counts 
Count t ime (min) 
Count ing e f f i c i e n c y  
Sample volume ( 1  ) 
S e l f  absorp t ion  ' c o r r e c t i o n  
Conversion f rom dpm t o  pCi 
Constants 
Es t imate  o f  r e l a t i v e  e r r o r  f rom a l l  o t h e r  sources 
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i n  9queous Samples ' 

8.4.2 

8.4.3 
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8.4.5 
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., . 
. .  

7 ... .. ::_ 
. .  

. .  
. . .  . - , . .  .~ 

Alpha spectrometer system shall be calibrated before use.' . . 

. .  Alpha/beta counter shall be calibrated before use. . .  
. .  . .  . .  , . .  , . - -  . ,  . .  

Balances shall be checked t o  ensure calibration dates have no 
exp i red . -., , 

Balances shall be i n  control as determined by routine balance check 
procedure. 

Certification 

T h i s  procedure shall be certified by running spiked samples through 
the procedure steps. 

CALCULATIONS 

Radium-226 Activity (pCi/l) = ACT 

Radium-228 Activity Error ( p C i / l  ) = ERR 

-  ACT^ TSC - + 0.005 

. Lower L i m i t  of Detection ( p C i / l )  = LLD 

TSC = Sample counts 
BKG = Background counts 
CTIWE = Count  time (min) 
EFF = Coun t ing  efficiency 
SVOL = Sample volume (1) 
R = Recovery 
2.22 = Conversion from dpm t o  pCi 
4.65, 

0.005 = Estimate of relative error from a l l  other sources 
3 = Constants 

00 

a- 
i .,. 

. I  

_ -  
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10.0 

Lower Limit of Oetection (pCi/l) = LLD 

TSC = Sample counts 
BKG = Background counts 
CTIME = Count time (min) 
EFF = Counting efficiency 
DEC 
SVOL = Sample volume (1) 
R = Recovery 
2.22 = Conversion from dpm t o  pCi 
4.65, 

0.005 = Estimate of relative error from al l  other sources 

= Ac-228 decay factor (see appendix 10.2) 

_ _  
. __ 3 = Constants 
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DATE: 
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1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

-I 

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
of Radium-226,228 i n  aqueous samples. 

SCOPE 

This procedure app l i es  t o  a l l  water samples requ 
ac t  i v i  t y  determi na t  i on . r i n g  Rad um-226,228 

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  t h e  ana lys i s  of a l l  
water samples r e q u i r i n g  Ra-226,228 a c t i v i t y  determinat ion.  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Laboratory Manager, o r  h i s  designee, 
t o  de legate t h e  performance of t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  implementation of t h i s  procedure. 

It i s  the  r e s p o n s i b i l i t y  o f  t h e  techn ic ian  t o  fo l l ow  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory Manager, o r  h i s  
des i gnee. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r ing  Programs (Normal Operat ions) - 
E f f l u e n t  Streams and t h e  Environment. 

"Qua l i t y -  Assurance Program Requirements fo r -Nuc lea r  F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Qual i ty  Assurance Manual. Laboratory S p e c i f i c  Attachment 

.. 

430. '  e: 
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4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

Standards 

None 

Procedures 

"Procedures f o r  Determinat ion o f  Stable Elements and Radionucl ides 
i n  Environmental Samples", Pub l ic  Heal th Serv ice Pub l i ca t i on  
999-RH-10, January 1965. 

Other Pub l i ca t i ons  

"Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  D r i n k i n g  
Water", H.L. Kr ieger  and E.L. Whittaker, EPA-600/4-80-032, U.S. 
Envi ronmental P ro tec t i on  Agency, August 1980. 

"Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Environmental Technology, American Society f o r  Tes t ing  Mater ia ls ,  
Phi ladelph ia,  PA 19103, l a t e s t  ed i t i on .  

"Handbook f o r  A n a l y t i c a l  Quaq i t y  Control  i n  Rad ioana ly t i ca l  
Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  o f  Detect ion:  D e f i n i t i o n  and E labora t ion  o f  a Proposed 
P o s i t i o n  f o r  Rad io log ica l  E f f l u e n t  and Environmental Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

"The Radiochemistry o f  Radium", H.W. K i rby  and M.L. Salutsky,  
NAS-NS-3057, Nat ional  Academy o f  Science, December 1964. 

REQUIREMENTS 

Equipment 

Centr i fuge, cone t ype  

Sepratory funnels,  60 m l  

Mechanical shaker 

Automatic p i p e t s  

F i  1 t e r i  ng apparatus 

Assorted t o o l s  and r o u t i n e  labora tory  equipment 

430 1.87 
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5.1.7 Ana ly t i ca l  b a l  ance (0- 160. OOOOg ) 

5.2 Ma te r ia l s  

5.2.1 M i l l i p o r e  f i l t e r s ,  0.45 and 0.8 micron 

5.2.2 F i l t e r  paper, P5 

5.3 Reagents 

5.3.1 N i t r i c  Acid (HNO3), concentrated, ACS reagent grade 

5.3.2 1 M Lead N i t r a t e  [Pb(N03)2]: Add 165.6 grams of lead  n i t r a t e  t o  a 1 
l i t e r  beaker and add 500 m l  o f  deminera l ized water. S t i r  on ho t  
p l a t e  on low u n t i l  d isso lved.  Trans fer  t o  reagent conta iner .  

5.3.3 Barium N i t r a t e  [Ba(N03)2] (lOmg/ml): Add 1.0 gram of barium n i t r a t e  
t o  a 250 m l  beaker c o n t a i n i n g  100 m l  of 1 M n i t r i c  acid. Mix  
thoroughly  u n t i l  d i sso l ved  and t r a n s f e r  t o  a reagent conta iner .  

5.3.4 S u l f u r i c  Ac id  (H2SO4), concentrated, ACS reagent grade 

5.3.5 1 M N i t r i c  Ac id  (HNO3): Add 65 m l  o f  concentrated n i t r i c  a c i d  t o  
935 m l  o f  deminera l i zed  water. Mix  thoroughly .  

5.3.6 7.5% EDTA So lu t i on :  Add 75 grams o f  EDTA s a l t  t o  1000 m l  o f  demin- 
e r a l i z e d  water. M ix  thoroughly .  

5.3.7 40% Sodium S u l f a t e  (Na2S04): Add 40 grams o f  sodium s u l f a t e  t o  
100 m l  of deminera l i zed  water. Mix thoroughly  t o  d isso lve .  F i l t e r  
through 0.45 micron f i l t e r  before use. 

5.3.8 6 M Acet ic  Ac id  (CH3COOH): Add 175 m l  o f  g l a c i a l  a c e t i c  a c i d  t o  
500 m l  o f  deminera l ized water. Mix  thoroughly.  

5.3.9 Acet ic  Acid (CH3COOH) : g l a c i a l ,  ACS reagent grade 

5.3.10 Hydrogen Peroxide (H202), 30% 

5.3.11 2 M Monochloracet ic Ac id  (ClCH2COOH): Add 94.5 grams of monoch- 
l o r a c e t i c  a c i d  t o  500 m l  of deminera l ized water. 
s t o r e  i n  reagent conta iner .  

Mix thoroughly  and 

5.3.12 15% D i - 2  Ethy lhexy l -Phosphor ic  Ac id  (DEHPA): Add 150 m l  of DEHPA t o  
850 m l  o f  N-Heptane. Mix  thoroughly  and s t o r e  appropr ia te ly .  

5.3.13 N-Heptane, ACS reagent grade 

5.3.14 30% EDTA So lu t i on :  Add 300 grams of EDTA s a l t  t o  1000 m l  o f  
demineral ized water. Mix  thoroughly .  

00 ,307 

430. I437 
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5.3.15 Act in ium Wash So lu t ion :  Add 50 grams o f  monochloracetic a c i d  
(ClCH3COOH), 1 gram o f  EDTA s a l t  and 12.7 grams of sodium hydroxide 
(NaOH) t o  500 m l  of demineral ized water. M i x  thoroughly. 

5.3.16 Sodium Hydroxide P e l l e t s ,  ACS reagent grade 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

PROCEDURE 

F i l t e r  t h e  sample through P5 f i l t e r  paper i n t o  a 1500 m l  beaker. I f  
sample appears t o  con ta in  organics ( o i l y ,  sulphur smell. etc.), b o i l  
approximately 45 minutes and l e t  cool .  
(appendix 10.1). 
necessary. Run a blank and sp ike w i t h  each s e t  o f  samples. 

While s t i r r i n g ,  add 2 m l  of 1 M lead n i t r a t e  and 0.05 m l  of barium 
n i t r a t e .  
approximately 10 minutes. 

Record volume on data sheet 
Make t o  1 l i t e r  w i th  demineral ized water as 

Add 5 m l  o f  s u l f u r i c  a c i d  s low ly  and cont inue s t i r r i n g  f o r  

Allow p r e c i p i t a t e  t o  s e t t l e  f o r  about 1 - 2 hours. 

Decant supernatant, t r a n s f e r  p r e c i p i t a t e  t o  cen t r i f uge  tube w i t h  
demineral ized water and cent r i fuge.  Discard supernatant. 

Dissolve p r e c i p i t a t e  i n  5 m l  30% EDTA so lu t ion .  
does no t  c l e a r  o r  appears d i r t y ,  p lace  i n  ho t  water bath fo r  
approximately 10 minutes. Spin down and pour of f  supernatant i n t o  
another c e n t r i f u g e  tube. Discard p r e c i p i t a t e .  

If the s o l u t i o n  

Add 5 m l  40% sodium s u l f a t e  s o l u t i o n  and 2 m l  6 M ace t i c  acid. 
S w i r l  t o  mix. Cool i n  i c e  bath 30 minutes. 

F i l t e r  through 0.8 micron m i l l i p o r e  f i l t e r ,  mount and analyze fo r  
Ra-226 by alpha spectrometry . 
If Ra-228 ana lys i s  i s  required, a l l ow  Ac-228 t o  grow i n  f o r  t h ree  
days a f t e r  s tep  6.7. 

Ash down m i l l i p o r e  T i l t e r  (s tep 6.7) w i t h  n i t r i c  a c i d  and hydroge-n 
peroxide. 
dryness. 
t ime w i t h  smal l  amount o f  demineral ized H20. 

Add 1 m l  barium n i t r a t e  (10 mg/ml) and evaporate t o  
Take down once w i t h  concentrated n i t r i c  ac id  and t h e  f i n a l  

Transfer res idue t o  c e n t r i f u g e  tube w i t h  10 m l  7.5% EDTA so lu t i on ,  
add 10 m l  40% sodium s u l f a t e  and 1 m l  6 M a c e t i c  acid.  Cooi i n  i c e  
bath 30 minutes, cen t r i f uge  and t r a n s f e r  supernatant t o  60 m l  
separatory funnel .  Discard p r e c i p i t a t e .  
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To separatory funnel  , add 10 m l  o f  demineral ized water. 5 m l  2 M 
monochloracetic a c i d  and 10 m l  15% Di-2-ethy lhexy l  -phosphoric a c i d  
(DEHPA) i n  n-heptane. Shake f o r  1 minute. Discard aqueous phase. 

Wash orqanic phase t w i c e  w i th  10 m l  each t ime of ac t in ium wash so lu -  
t i o n ,  shak ing - fo r  1 minute each time. 

Back e x t r a c t  w i th  5 m l  o f  1 M HNO3 and f i l t e r  t h r u  glass woo 
Repeat w i t h  another 5 m l  of 1 M HNO3. 
s ta in less  s tee l  p lanchets  and evaporate. 

P i p e t t e  onto 2 i nch  

PRECISION AND ACCURACY 

For a s i n g l e  determinat ion,  t h e  standard dev ia t i on  a t  5 p C i / l  
i s  15% f o r  Ra-226. 

For a s ing le  determinat ion,  t h e  standard d e v i a t i o n  a t  7 p C i / l  
i s  15% fo r  Ra-228. 

t e r  

t e r  

OUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  I nspec t i on  

The Laboratory Manager, o r  h i s  designee, s h a l l  inspec t  t h e  work of 
t h e  technic ians per fo rming  t h i s  procedure fo r  completeness and ade- 
quate qual i ty. 

The technic ians per fo rming  t h i s  procedure s h a l l  inspec t  worksheets 
f o r  accuracy and completeness, s h a l l  inspec t  sample fo r  proper 
volume and s ize,  s h a l l  inspec t  l a b e l s  and tags f o r  accuracy, s h a l l  
inspect  equipment f o r  proper  operat ion,  and s h a l l  inspec t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  no t  ou t  o f  date. 

Acceptance C r i  t e r i  a 

None 

Materi a1 Mon i to r ing  

None 

Equipment Mon i to r ing  

pH meter s h a l l  be checked t o  ensure c a l i b r a t i o n .  
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Alpha spectrometer system shall be calibrated before use. 

Alpha/beta counter shall be calibrated before use. 

Balances shall be checked t o  ensure calibration dates have not 
expi red. 

Balances shall be in control as determined by routine balance c@,eck 
procedure. 

Certi f icat i on 

This procedure shall be certif ied by running spiked samples through 
the procedure steps. 

CALCULATIONS 

Radium-226 Activity (pCi/l) = ACT 

- TSC - BKG - 

Radium-228 Activity Error (pCi/l) = ERR 

( TSC 
+ 0.005 - ACT* TSC - - 

Lower Limit of Detection (pCi/l) = LLD 

- 4.65* BKG + 3 
* t h F * S  . t*R 

TSC = Sample counts 
BKG = Background counts 
CTIME = C o u n t  time (min) 
EFF = Counting efficiency 

R = Recovery 
2.22 = Conversion from dpm t o  pCi 
4.65, 

0.005 = Estimate of relative error from all  other sources 

- - SVOL = Sample volume ( 1 ) -  ._  .. 

3 = Constants 

0003 
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- TSC - BKG 
?.22+EFF*SVOL*CTIME*R*DEC 

Radium-228 A c t i v i t y  E r r o r  (pC i / l  ) = ERR 

= ACT* TSC + 0.005 
(TSC - BKG)’ 

Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

4.65* BKG + 3 
2.22*EFF*SVOL*CTIME*R*DEC 

- - 

TSC = Sample counts 
BKG = Background counts 
CTIME = Count t ime  (min) 
EFF = Counting e f f i c i e n c y  
DEC 
SVOL = Sample volume (1 ) 
R = Recovery 
2.22 
4.65, 

0.005 = Est imate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 

= Ac-228 decay f a c t o r  (see appendix 10.2) 

= Conversion from dpm t o  pCi 

3 = Constants 
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0 

Appendix 10.2 

Ac-228 Decay Fac tor  

PAGE: 9 

DATE: 4 - 1  4 - 8 7  

HRS: 0.00 

HRS: 0.50 

HRS: 1.00 

HRS: 1.50 

HRS: 2.00 

HRS: 2.50 

HRS: 3.00 

HRS: 3.50 

HRS: 4.00 

HRS: 4.50 

HRS: 5.00 

HRS: 5.50 

HRS: 6.00 

HRS: 6.50 

HRS: 7.00 

HRS: 7.50 

HRS: 3.00 

HRS: 8.50 

HRS: 9 ; O O  

HRS: 9.50 

HRS: 10.00 

HRS: 10.50 

HRS: 11.00 

HRS: 11.30 

HRSS 12.00 

- 

Ac-223: 1 . OQOOO000 

A c - U S :  0.94503126 

Ac-228: 0.8930840S 

Ac-223: 0.34339237 

Ac-223: 0.79759917 

Ac-22S: 0.75375614 

Ac-223: 0.71232312 

Ac-228: 0.6731 676 1 

Ac-223: 0.63b16443 

Ac-22S: 0.601 19527 

Ac-228: 0.S6814333 

Ac-228: 0.J3691793 

Ac-228: 0.50740422 

Ac-228: 0.47951255 

Ac-223: 0.45315463 

Ac-228: 0.42824529 

Ac-223: 0.40470517 

Ac-228:  0,33245305 

Ac-~AEI:  0.36143576 - 

Ac-228: 0.34156509 

Ac-228: 0.322792S2 

Ac-228: 0.30504902 

Ac-223: 0.28823086 

Ac-22S: 0.27243442 

Ac-2281 0.25745905 

.. 
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1.0 

2.0  

3.0 

3.1 

3.2 

3.3 

4 . 0  

4.1 

4.1.1 

PURPOSE 

This procedure provides an analytical method for the 
determination of Technicium-99 activity. 

SCOPE 

The procedure applies to water samples requiring 
Technicium-99 activity analysis. This procedure 
provides good decontamination for Tc from fission 
product mixtures containing several grams of uranium 
or thorium. 

RESPONSIBILITY 

It is the responsibility of the Laboratory Manager, 
or his designee, to ensure that this procedure is 
followed during the analysis of all samples requiring 
Technicium-99 activity determination. 

It is the responsibility of the Laboratory Manager, 
or his designee, to delegate the performance of this 
procedure to personnel that are experienced with this 
procedure and with the equipment associated with 
implementation of this procedure. 

It is the responsibility of the technician to follow 
this procedure and to report any abnormal results to 
the Laboratory Manager, or his designee. 

REFERENCES 

Reauirements and Specifications 

Title 10, Code of Federal Regulations, Part 50, 
Appendix I, Numerical Guides for Design Objectives 
and Limiting Conditions for Operation to Meet the 
Criteria "As Low as is Reasonably Achievable" for 
Radioactive Material in Light-Water-cooled Nuclear 
Power Reactor Effluents. 

80031 
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4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.1, Programs for Monitoring Radioactivity in The 
Environs of Nuclear Power Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 
4.15, Quality Assurance for Radiological Monitoring 
Programs (Normal Operations) - Effluent Streams and 
the Environment. 

"Quality Assurance Program Requirements for Nuclear 
Facilitiesv1, ANSI/ASME NQA-1 (latest edition) . 
ITAS Quality Assurance Manual. 

ITAS-RSL Quality Assurance Manual, Laboratory 
Specific Attachment. 

Standards 

None 

Procedures 

None 

Other PublicatAons 

IlHandbook for Analytical Quality Control in 
Radioanalytical Laboratories", L.G. Kanipe, 

IILower Limit of Detection: Definition and Elaboration 
of a Proposed Position for Radiological Effluent and 
Environmental Measurements@$, L.A. Curie, NUREG/CR- 
4007, U.S. Nuclear Regulatory Commission, September 
1984. 

EPA-600/7-77-088, August 1977. 

IIThe Radiochemistry of Techniciumff, Edward Anders, 
NAS-NS-3021, National Academy of Sciences, November' 
1960. 

REQUIREMENTS 

Equipment 

centrifuge 

0003: 
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REVISION: 1 

5.1.2 

5.1.3 

5.1.4 

5.2 

5.2.1 

5.2.2 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

5.3.6 

5.3.7 

5.3.8 

5.3.9 

5.3.10 

PAGED of 8 

DATE: 11- 12-87 

Separatory funnels 

Vacuum Desiccator 

Analytical Balance (4-place) 

Materials 

Glass Microfiber filter paper, 4.7 cm, 0.6 cm 
particle retention in liquids. 

Assorted tools and routine laboratory equipment 

Reasents 

Copper carrier (10 mg/ml, Cu2+) : Dissolve 3.7 grams 
of ACS reagent grade cupric nitrate [Cu(N03)2*2 1/2 
H20] in 75 ml of demineralized water. 
concentrated HNO3, mix, and dilute to 100 ml with 
demineralized water. Store reagent crystals in a 
desiccator. 

Add 0.1 ml of 

Hydrogen sulfide (HzS), Gas 99.9% pure (lecture 
bottle size). 

Hydrogen Peroxide (30%, H202), ACS reagent grade. 

Sodium Sulfite (Na~S03): Dissolve 1.3 grams of ACS 
reagent grade sodium sulfite in 50 ml of 
demineralized water and dilute to 100 ml with 
demineralized water. Make fresh prior to use. 

Petroleum Ether, ACS reagent grade. 

Ethanol (89%, CH3CH2OH) supplier certified grade. 

Bromoform, supplier certified grade. 

Tetrapropylammonium Hydroxide [lo% in water, 
(CH3CH2CH2)4NOH], supplier reagent grade. 

Tetrapropylammonium hydroxide/Bromoform- solution: 
Add 2 ml of tetrapropylammonium hydroxide to 20 ml of 
bromoform per sample. Make fresh prior to use. 

Hydrochloric Acid (HCl), concentrated, ACS reagent 
grade. 

000318 
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5.3.11 

5.3.12 

5.3.13 

5.3.14 

5.3.15 

5.3.16 

6.0 

6.1 

6.2 

6.3 

6 . 4  

1N Hydrochloric Acid (HC1): Add 80 ml of concentrated 
HC1 to 500 ml of demineralized water, and dilute to 
1 liter with demineralized water. 

3N Hydrochloric Acid (HC1): Add 240 ml of 
concentrated HC1 to 500 ml of demineralized water, 
and dilute to 1 liter with demineralized water. 

Nitric Acid (HNO3) concentrated, ACS reagent grade. 

Ammonium Hydroxide (HN40H), ACS reagent grade. 

Sodium Hydroxide (NaOH), pellets, ACS reagent grade. 

4N Sodium Hydroxide (NaOH): Dissolve 80 grams of 
sodium hydroxide pellets in 400 ml of demineralized 
water with stirring. 
demineralized water. 

Dilute to 500 ml with 

PROCEDURE 

Record all analysis data on a sample work sheet 
(Appendix 10.1). 
aliquot to 10-20 ml over low heat. Transfer to 
centrifuge tube. Analyze an analytical blank, spike 
and duplicate with each set of samples. 

In a centrifuge tube, add 3 ml of concentrated HC1. 
Add 2 ml of copper carrier (10 mg Cu2+/m1). 

Note: The copper is added as a chemical carrier for 
the technicium. 

Reduce volume of an appropriate 

CAUTION: The following step must be performed in a 
fume hood to remove hazardous H2S fumes. 

Add 100 UL of hydrogen peroxide (30%, H202). Pass 
hydrogen sulfide gas (H2S) through the solution for 
approximately 3 minutes to precipitate the Cu as Cu 

Note: The H202 oxidizes all the Tc to the 
+7 oxidation state. 
with the CuS. 

The H2S coprecipitates the Tc 

Centrifuge and discard the supernate into the <pH2 
liquid waste container. 
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6.5 

6.6 

6.7 

6.8 

6.9 

6.10 
. _ .  

Dissolve the CuS precipitate in 2 ml of concentrated 
HNO3. In an ice bath, carefully add 4 ml of 
concentrated NH40H to complex the Cu2+. 

Transfer the solution with two 5 ml portions of 4N 
NaOH into a separatory funnel. 

CAUTION: The following five steps must be performed 
in a fume hood to remove hazardous organic vapors. 
The fume hood must not contain any equipment which 
may produce heat or sparks. The fume hood must not 
contain any containers of oxidizing acids. 

Add 20 ml of the tetrapropylammonium hydroxide/ 
bromoform solution to the separatory funnel. Shake 
for 30 sec. Allow the phases to separate. Discard 
the bottom aqueous phase into the >pH2 liquid waste 
container. 

Note: Tc04 is extracted into the bromoform solution. 

Add 30 ml of 1N HC1 and 5 ml of petroleum ether to 
the separatory funnel. Shake for 1 minute. Allow 
the phases to separate. 
phase into a centrifuge tube. Discard the ether 
phase into a clean waste ether container which 
contains 25 ml of 0.1 M sodium sulfite (Na2S03). 
Allow the waste ether to evaporate in a fume hood. 
Discard remaining aqueous waste into the >pH2 liquid 
waste container. 

Collect the bottom aqueous 

Note: The Tc is back extracted into the aqueous 
phase. 
ether phase. 

Add 2 ml of copper carrier (10 mg/ml, Cu2+). Add 100 
UL of hydrogen peroxide (30% H202). Pass hydrogen 
sulfide gas (H2S) through the solution for 
approximately 3 minutes to precipitate the Cu as CuS. 

The bromoform solution is soluble in the 

Go to step 6.5 if directed by the Laboratory Manager 
to-further-decontaminate samples if necessary. - -  

Otherwise proceed to next step. 

0003 
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6 .12  

6 . 1 3  

7 . 0  

7 . 1  

8 .0 

8 . 1  

8 . 1 . 1  

8 . 1 . 2  

8.2 

8.3 

Quantitatively filter the CuS precipitate on to a 
tared glass fiber filter. 
water to transfer the precipitate. 
portions of water and ethanol. 
into a clean waste ethanol container. 
waste ethanol to evaporate in a fume hood. 

Utilize demineralized 
Wash with 5 ml 

Allow the 
Discard the ethanol 

Vacuum desiccate the filtered precipitate to constant 
weight. 

Submit for counting. 

PRECISION AND ACCURACY 

The standard deviation for a single determination is 
10% at 100 pCi/l. 

QUALITY ASSURANCE PROVISIONS 

ResDonsibilitv for Inspection 

The Laboratory Manager, or his t 2siqnee, E all 
inspect the work of-the technicians-performing this 
procedure for completeness and adequate quality. 

The technicians performing this procedure shall 
inspect worksheets for accuracy and completeness, 
shall inspect sample for proper volume and size , 
shall inspect labels and tags for accuracy, shall 
inspect equipment for proper operation, and shall 
inspect balances to ensure that calibration is not 
out of date. 

Acceptance Criteria 

None 

Material Monitorinq 

Reagents shall be ACS Reagent grade or better. If 
ACS Reagent grade is not available, the best grade 
available shall be used. 
used for items as indicated in Section 5.3. 

Lower grade material may be 
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8.54 
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Ewipment Monitorinq 

None 

Certification 

This procedure shall be certified by running spiked 
samples through the procedure steps. 

CALCULATIONS 

Tc-99 Activity (pCi/L) = ACT 

(TSC - BKG) 
ACT = 2.22*EFF*SAC*CTIME*VOL*RF 

Tc-99 Activity Error (pCi/L) = ERR 

0.5 + 0.0025 TSC 
Em = ACT* (TSC - BKG)' 
Lower Limit of Detection (pCi/L) = LLD 

LLD = r4.65*(BKGloo5 + 31 
2.22*EFF*SAC*CTIME*VOL*RF 

- - 
- RF 

TSC - 
BKG - 
CTIME = 
EFF 
SAC 
VOL 
2.22 - 
4.65, 3 = 
0.0025 = 

- 
- - - 
- - 
- 

-APPENDICES 

Recovery Factor 
Total sample counts 
Background counts 
Count time (min) 
Counting efficiency cpm/dpm 
Self absorption correction 
Sample volume (L) 
Conversion from-dpm to pCi 
Constants 
Sum of all other errors 

000322 
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OF ANALYSIS 
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%RECOVERY 

COUNTER NO. 

COUNTER EKG c/rn 

COUNTER EFF. dlc 

< 

1 

CUSTOMER OATE RECEfVEO 

SAMPLE IDENTIF [CATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING mR/hr. 

SAMPLE MATRIX WIPE COUNTING RESULT cpm 
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START SPECIAL INSTRUCTIONS: 

STOP 

SAMPLE VOLUME 

G O T  
~~ ~ 

ANALYSIS I I 

REMARUS A N 0  CALCULATIONS 

SAMPLE PREPARATION 

SAMPLE ANALYSIS 

SAMPLE COUNTING 

CALCULATION 

OATA REVIEW 
I 1 I - I 

I I 1 I I I APPROVAL 
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. .  

' . .  

9.0 

10.0 

CALCULATIONS 

. . . ' ..: . , ': _. : . .. . .  
*. 

. .  . .  . . .  

. . .  
~ .. . .  . 

.. . * _ .  . .  _ .  Ca-45 A c t i v i t y  (pCi / l  _ .  ) . = .  ACT..: . .  
. I  

, .  
. . .  

. .  . .  
. .  . .  , . .  TSC - BKG .= 

-~.ZZ*EFF*YLD*CTIME*SV~L :. , .  ' ' 1  

Ca-45 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

L 

Lower L i m i t  o f  Detect ion (pC i / l )  = LtD 

TSC = Total sample counts 
BKG = Background counts 
CTIME = Count t ime (min) 
EFF = Counting e f f i c i e n c y  
YLD = Chemical y i e l d  
SVOL = Sample volume 
4.65, 

2.22 
0.0025 = Estimate o f  r e l a t i v e  e r r o r  from a l l  o the r  sources 

3 = Constants 
= Conversion from dpm t o  pCi 

APPENDICES 

k*'. . . .  
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PROCEDURE DEVELOPMENT/CHAN~E ' . 

. .  

Procedure:  (Tes t  Eqpt . ,  Data Recorded, P rob lems ,  S t e p s  Used, e t c . )  DATE 
c; - \?I - L-7  

i;c\ V O  

5.3 . 6 Ethanol (CH3CH20H),k 95%- ACS reagent grade 

6.3 

6.4 

Add 0.5 m l  o f  concentrated HC1, 4 drops o f  Pd c a r r i e r  and 8 drops o f  
< q ~ x c * * \ m \ k \ *  \ 2. 

Cu carr iers .  
sample. 
Whatman paper and d iscard It, catching the  f i l t r a t e  i n  a centr i fuge 
tube. 

Heat t o  b o i l i n g  and bubble H2S f o r  b y m i n u t e s  through 
F i l t e r  the  ac id  s u l f i d e  scavenging p r e c i p i t a t e  on No. 40 

Add 4 drops each o f  N i  and Co c a r r i e r s  t o  the  f i l t r a t e  and heat t o  
bo i l ing .  Add concentrated NH40H u n t i l  t he  so lu t i on  i s  basic; then 

0 PQ'CH r w k  \q z 
add an add i t iona l  0.5 m l  of NH40H. Pass i n  H2S f o r  x.minutes and 
f i l t e r  the  ammonium s u l f i d e  scavenging p r e c i p i t a t e  on No. 40 Whatman 
paper and d iscard it, catching the f i l t r a t e  i n  a 40-ml centr i fuge 
tube. 

Submi t t ed  by: 

Approved by: * L a b o r a t o r y  Manager 

Approved by : , L a b o r a t o r y  D i r e c t o r  

Approved by: , QA/QC/Director,  ITAS 
L 
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TITLE: 
Determinat ion  o f  Calcium-45 by 

1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 
~. 

4.1.2 

4.1.3 

PURPOSE 

T h i s  procedure prov ides  an a n a l y t i c a l  method f o r  t h e  determi n a t i o n  
o f  Calcium-45 i n  a chemica l l y  separated sample. 

SCOPE 

T h i s  procedure a p p l i e s  t o  aqueous samples requ 
a c t i v i t y  a n a l y s i s  where chemical s e p a r a t i o n  i s  

RESPONSIBILITY 

r i  ng C a l  c i  urn-45 
requi red.  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Labora tory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed d u r i n g  t h e  a n a l y s i s  o f  a l l  
samples r e q u i r i n g  Calcium-45 a c t i v i t y  de terminat ion  where chemical  
separa t ion  i s  requi red.  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Labora tory  Manager, o r  h i s  designee, 
t o  de legate  t h e  performance o f  t h i s  procedure t o  personnel t h a t  a r e  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc ia ted  
w i t h  imp1 ementat i on o f  t h i  s procedure. 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  t e c h n i c i a n  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory  Manager, o r  h i s  
des i gnee. 

REFERENCES 

Requirements and S p e c i f i c a t i o n s  

T i t l e  10, Code o f  Federa l  Regulat ions,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design O b j e c t i v e s  -and L i m i t i n g  .Condi t ions f o r  - 
Operat ion t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable"  
f o r  R a d i o a c t i v e  M a t e r i a l  i n  L ight -Water-cooled Nuclear Power Reactor 
E f  f 1 uents. 

U.S. Nuclear. Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  Moni t o r i  ng R a d i o a c t i v i t y  i n  t h e  Envi  rons o f  Nuclear Power 
Plants .  

U.S. Nuclear  Regulatory  Commission, Regulatory  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Environment. 
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PAGE: 

DATE: 
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4.1.4 I T A S  Q u a l i t y  Assurance Manual. 

4.1.5. ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  S p e c i f i c  Attachment. 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.2 

5.2.1 

5.2.2 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear  F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

Standards 

None 

Procedures 

None 

Other P u b l i c a t . o n s  

"Radioisotope Techniques," R.T. Overman and H.M. C la rk ,  McGraw-Hill 
Book Co., Inc., New York, 1960. 

"Radiochemical Studies:  The F i s s i o n  Products," E.P. Ste inberg,  
Book 1, McGraw - H i l l ,  NY 

(Chapter 6)  

1951, p. 482. 

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

€qui  pment 

A n a l y t i c a l  b a l  ance (0- 160.0000 gram c a p a c i t y  ) 

F i  1 t e r  funnels 

Hot p l a t e  

Heat lamp . - 

Des icca tor  

Mater i  a1 s 

Assorted s t a i n l e s s  s t e e l  p lanchets  

Assorted t o o l s  and r o u t i n e  l a b o r a t o r y  equipment (such as spatu las,  
forceps,  beakers, graduated cy1 i nders) 
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Whatman 40 f i l t e r  paper 

47 mm g l a s s  f i b e r  f i l t e r  paper 

Reagents 

N i t r i c  Ac id  (HNO3): Yel low fuming, ACS reagent grade 

Ammonium Hydroxi  de (NH40H) : Concentrated ACS reagent grade 

Saturated Ammonium Oxalate [(NHq)2C204*H20]: Add 35 grams of 
ammonium o x a l a t e  t o  1 l i t e r  o f  deminera l i zed  water  and mix  
thorough ly .  

1 M Sodium Bromate (NaBr03): Add 151 grams of sodium bromate t o  1 
l i t e r  o f  deminera l i zed  water  and m i x  u n t i l  d isso lved.  

Hydrogen S u l f i d e  (H2S): Gas ( l e c t u r e  b o t t l e  s i z e )  

Ethanol  (CH3CH20H): 95% ACS reagent  grade 

Calcium c a r r i e r ,  10 mg/ml: Add 4 grams of c a l c i u m  n i t r a t e -  
Add .0.1 m l  of [Ca(N03)2*4H20] t o  100 m l  o f  deminera l i zed  water. 

concent ra ted  HNO, and mix. 

I r o n  c a r r i e r ,  10 mg/ml: Add 7.2 grams o f  f e r r i c  n 
[Fe(N03)3-9H20] t o  100 m l  o f  deminera l i zed  water. 
concent ra ted  HNO3 and mix. 

Pa l lad ium c a r r i e r ,  10 mg/ml: Add 0.8 grams of p a l  
(PdCl2) t o  50 m l  of deminera l i zed  water  and mix. 

t r a t e  
Add 0.1 m l  of  

a d i  um c h l o r i d e  

C o p p e r - c a r r i e r ,  10 mg/ml: Add 3.7 grams of c u p r i c  n i t r a t e  
[Cu(N03)2*21/2H20] t o  100 m l  o f  deminera l i zed  water.  
concent ra ted  HNO3 and mix. 

Add 0.1 m l  o f  

N i c k e l  c a r r i e r ,  10 mg/ml: Add 5 grams o f  n i c k e l  n i t r a t e  
[Ni(N03)2*6H20] t o  100 m l  of  deminera l i zed  water. Add 0.1 ml of 
concent ra ted  HNO3 and mix. 

Cobal t  c a r r i e r ,  10 mg/ml: Add 5 grams of  c o b a l t  n i t r a t e  
[Co(N03)2=6H20] t o  100 m l  o f  deminera l i zed  water. 
concent ra ted  HNO3 and mix. 

Add 0.1 ml o f  

S t r o n t i u m  c a r r i e r ,  10 mg/ml: Add 2.4 grams of s t r o n t i u m  n i t r a t e  
CSr(N03)2] t o  100 m l  of deminera l i zed  water. Add 0.1 m l  o f  con- 
c e n t r a t e d  HNO3 and mix. 
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5.3.15 Lanthanum c a r r i e r ,  10 mg/ml: Add 3.1 grams o f  Lanthanum n i t r a t e  
[La(N03)3=6H20] t o  100 m l  o f  deminera l i zed  water. 
concentrated HNO3 and mix. 

5.3.16 H y d r o c h l o r i c  A c i d  (HCl), concent ra ted  ACS reagent grade 

5.3.17 N i t r i c  Acid, concent ra ted  ACS reagent  grade 

Add 0.1 ml of 

6.0 

6.1 

5.2 

5.3 

i.4 

i.5 

i.6 

PROCEDURE 

To an a p p r o p r i a t e  sample a l i q u o t  i n  a c e n t r i f u g e  tube, add 4 m l  of 
Ca c a r r i e r .  
(appendix 10.1). 

E n t e r  a p p r o p r i a t e  i n f o r m a t i o n  on t h e  d a t a  sheet  

A c i d i f y  t h e  s o l u t i o n  w i t h  concent ra ted  HNO3, add 6 drops o f  Fe 
c a r r i e r ,  heat  t o  b o i l i n g ,  and p r e c i p i t a t e  Fe(OH)3 by t h e  dropwise 
a d d i t i o n  o f  concent ra ted  ammonium hydrox ide.  
p r e c i p i t a t e .  

C e n t r i f u g e  and d i s c a r d  
T r a n s f e r  sample t o  c l e a n  c e n t r i f u g e  tube. 

Add 0.5 m l  o f  concent ra ted  HC1, 4 drops o f  Pd c a r r i e r  and 8 drops o f  
Cu c a r r i e r s .  Heat t o  b o i l i n g  and bubble H2S f o r  4-5 minutes th rough 
sample. 
Whatman paper and d i s c a r d  it, c a t c h i n g  t h e  f i l t r a t e  i n  a c e n t r i f u g e  
tube. 

F i l t e r  t h e  a c i d  s u l f i d e  scavenging p r e c i p i t a t e  on No. 40 

Add 4 drops each o f  N i  and Co c a r r i e r s  t o  t h e  f i l t r a t e  and heat  t o  
b o i l i n g .  Add concent ra ted  NH40H u n t i l  t h e  s o l u t i o n  i s  b a s i c ;  then 
add an a d d i t i o n a l  0.5 m l  o f  NH40H. Pass i n  H2S f o r  3 minutes and 
f i l t e r  t h e  ammonium s u l f i d e  scavenging p r e c i p i t a t e  on No. 40 Whatman 
paper and d i s c a r d  it, c a t c h i n g  t h e  f i l t r a t e  i n  a 40-ml c e n t r i f u g e  
tube. 

Add 3 m l  o f  s a t u r a t e d  ammonium o x a l a t e  t o  t h e  f i l t r a t e .  C e n t r i f u g e  
and d i s c a r d  t h e  supernate.  
deminera l i zed  water.  

Wash t h e  p r e c i p i t a t e  w i t h  30 m l  of 

D isso lve  t h e  p r e c i p i t a t e  i n  4 m l  o f  deminera l i zed  water  and 1 m l  of 
concentrated HNO3. Add 1 m l  each of Ba and S r  c a r r i e r .  Add 30 
m l  o f  fuming HNO3. Cool i n  an i c e  b a t h  f o r  severa l  minutes. 
C e n t r i f u g e  and d i s c a r d  t h e  p r e c i p i t a t e ,  t r a n s f e r r i n g  t h e  supernate 
t o  a 125-ml er lenmeyer  f l a s k  o r  beaker. 
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<- 

B o i l  down t h e  supernate t o  2-3 m l ,  t r ans fe r  t o  a cen t r i f uge  tube 
and make t o  approximately 30 m l  w i t h  deminera l ized water. 
t o  make s o l u t i o n  bas ic  and 2 m l  o f  ammonium oxa la te  so lu t i on .  
Centr i fuge and d i sca rd  supernatant. 

Add NH4OH 

Dissolve t h e  ca lc ium oxa la te  i n  2 m l  o f  concentrated HNO3. 
m l  of 1 M NaBr03 and t r a n s f e r  t o  small beaker. 
1 m l .  
t r a n s f e r  t o  c e n t r i f u g e  cone. Add 4 m l  of sa tura ted  ammonium ca r -  
bonate so lu t i on .  
supernate. 

Add 2 
Evaporate t o  about 

Cent r i fuge t h e  ca lc ium carbora te  and d i sca rd  t h e  

Add 30 m l  of H20. Make s t rong ly  bas ic  w i t h  NH4OH and 

Dissolve t h e  ca lc ium carbora te  i n  1-2 m l  o f  concentrated HN03. 
D i l u t e  t o  30 m l  and add 1 m l  of La c a r r i e r .  P r e c i p i t a t e  La(OH)3 by 
t h e  a d d i t i o n  o f  NH40H. 
40-ml c e n t r i f u g e  tube. Discard t h e  p r e c i p i t a t e .  

Cent r i fuge and t r a n s f e r  t h e  supernate t o  a 

Heat t h e  supernate t o  80°C and p r e c i p i t a t e  by t h e  dropwise a d d i t i o n  
o f  3 m l  o f  sa tura ted  ammonium oxalate.  F i l t e r  t h e  ca lc ium oxa la te  
on a ta red  g lass f i b e r  f i l t e r  w i th  s l i g h t  vacuum. Wash t h r e e  t imes 
w i t h  10-ml po r t i ons  o f  ho t  demineral ized water and then w i t h  10 m l  
o f  ethanol. 
des icca tor  

Dry i n  oven a t  110" f o r  5 minutes o r  overn igh t  i n  

Weigh f i n a l  p r e c i p i t a t e  and submit f o r  count ing.  Y i e l d  s h a l l  be 
grea ter  than 30%. 

Ca lcu la te  r e s u l t s  i n  accordance w i t h  9.0 below. 

PRECISION AND ACCURACY 

The standard d e v i a t i o n  f o r  a s i n g l e  de terminat ion  i s  15% a t  
10 pCi/L. 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  I nspec t i on  

The Laboratory Manager, o r  h i s  designee, s h a l l  i nspec t  t h e  work of 
t h e  techn ic ians  performing t h i s  procedure f o r  completeness and ade- 
quate qual i ty.  
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REVISION: 

The technicians performing this procedure shall inspect worksheets for 
accuracy and completeness, shall inspect sample for  proper volume 
and size, shall inspect labels and tags for  accuracy, shall inspect 
equipment for  proper operation, and shall inspect balances t o  ensure 
t h a t  calibration i s  n o t  out  of date. 

Acceptance Criteria 

The following sections of this procedure contain acceptance 
criteria: 

6.11 Yield size 

Materi a1 Monitoring 

None 

Equipment Monitoring 

Balances shall be checked t o  ensure cal i brat 
expi red. 

Balance shall be in control as determined by 
procedure. 

on dates have not 

routine balance check 

The beta counter shall be calibrated prior t o  use. 

Cert i f icati on 

This procedure shall be certified by running spiked samples thorough 
the  procedure steps. 
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CALCULATIONS 

Ca-45 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG - 
2,22*EFF*YLD*CTIMEfSVOL 

Ca-45 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

= ACT* (TSC TSC - BKG) + 0.'0025 

Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

- - 4.65* BKG + 3 . 
*t-t-* 

TSC =..Total sample counts 
BKG = Background counts 
CTIME = Count t ime  (min) 
EFF = Counting e f f i c i e n c y  
YLD = Chemical y i e l d  
SVOL = Sample volume 
4.65, 

2.22 = Conversion from dpm t o  pCi 
0.0025 = Est imate o f  r e l a t i v e  e r r o r  from a l l  o the r  sources 

3 = Constants 

APPENDICES 
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APPENDIX 10.1 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CUSTOMER _. OATE RECEIVE0 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT AEAOING mR/hr. 

SAMPLE MATRIX ___ WIPE COUNTING RESULT cpm 

COLLECTION DATE AND TIME: OF PAGES 

START SPECIAL INSTRUCTIONS: 

SAMPLE VOLUME 

7 

ALIOUOT 

ANALYSIS 
i 

DATE AND TIME 
OF ANALYSIS I I I 

RESULTS REOUESTEO IN: 

REMARKS A N 0  CALCULATIONS 

SAMPLE PREPARATION 

SAMPLE ANALVSIS 

SAMPLE COUNTING 

CALCULATION 

DATA REVIFW 

APPROVAL 
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PROCEDURE DEVELOPMENT/CHANCE 

Supplement to existing procedure? Yes (x No ( 
If yes, enter paragraph number to reference insertion point: st%x \ 5t3.7; 

Procedurc Title 6 Number (If exists) 
b , s j . & , 3 ;  6 . 6  - 

As&- 31% .A 0 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 

&-%-(a7 

_ - -  e 
. .  c) f+l - -  

6.2 Add-?ml cslmd, o f  t h e  Fe c a r r i e r  so lu t ion and mix well, 

- _ _  aP$ M t i t - A l  20-1 

6.6 Oissolve the p r e c i p i t a t e  i n  10 M HC and add 2 mg each o f  appropriate hold back ca r r i e rs  (Co +2, Zn+2, Zr+4, Nb+, Mn+$!eand Cs' 
carr iers). 
and d i l u t e  t o  approximately 50 m l  with 10 M HCl. 
through the anion exchange column a t  5 t o  8 ml/min. 

Transfer t h e  so lut ion with 10 M HC1 washes t o  a beaker 
Pass the  so lut ion 

Submitted b 

, Laboratory Manager 

, Laboratory Director 
, QA/QC/Director, ITAS 

008337 
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_ . . ,  . . .  .. . _ .  . ~ . 

Description of experiment or method c~ 

Time Period From: gyf/m To: g////87 Samples Affected 41 A h f ' C y  +/C4?7~%&~g-//-87 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, e t c . )  DATE 

941437 

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 
000338 



8.4 

8.4.1 

8.4.2 

. .  

8.4.3 

8.5 

8.5.1 

9.0 

Equipment Monitorin4 . , 

Balances sha l l  be checked t o  t? 
expired.. 

Balances s h a l l  be i n  contro l  a 
. .. . .  

. I -  . .  procedure. . .  

The l i q u i d  s c i n t i l l a t i o n  counter sha l l  be c a l i b r a t e d  p r i o r  t o  use. 

C e r t i f i c a t i o n  

This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
the procedure steps. 

CALCULATIONS 

Iron-55 A c t i v i t y  (nCi / l )  = ACT 

- - TSCS - BKG - ( T S C 9 g  
*Y*VUL*T*L.LL x 1 

Iron-55 A c t i v i t y  E r r o r  (nCi/ l )  = ERR 
r- 

= ACT*/- - TSCS - *C + o.oos] 
L 

Iron-55 Lower L i m i t  o f  Oetection (nCi/l) = LLD 

Where: 

C 
E = f r a c t i o n a l  iron-55 e f f i c i e n c y  obtained f r o m  the  i ron-55 

= cross t a l k  fac to r  obtained from i ron-59 quench curve, . 

Y 
VOL 
TSCS 
TSC9 
BKG 
T 
465, 3 
0.005 
2.22 x 

103 

quench curve, 
= chemical recovery f r o m  sp ike data 
= sample volume ( 1 )  
= gross counts i n  i ron-55 channel 
= gross counts i n  iron-59 channel 
= gross background counts i n  iron-55 
= count ing t ime 
= constants 
= estimate o f  r e l a t i v e  e r ro r  from a1 

channe 

o t h e r  sources 

= conversion from dpm t o  nCi 

000339 
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PROCEDURE DEVELOPMENT/CHANGE 

. .  
.. - . . ., . . ,  * .. 

' .  . . .  ;Supplement t o  e x i s t i n g p r o c e d u r e ?  Yes No ( ) '  .- -' . . 
' 

- 3\3 .  RO .. ' . Procedure T i t l e  6 Number ( I f  e x i s t s )  - RS\ 

I f  yes ' ,  e n t e r  paragraph number to  r e f e r e n c e  , i n s e r t i o n .  po in t :&$  ~ b:q ' 

' '  

. .  
. .  

. .  
,aT- . .  . ' \MC n \ R W T  CCUMT 

. .  . .  

. .  

,. . 
. .: 

. .  

T R \ t \ O  H, Cc\QBQbS-\q\ A m  C\UM-'-E. R Y  YYST 0 Ms . 
. .  

L\ Q U \ h  S C w '  m\w mUb\nMG 
. .  

. ' D e s c r i p t i o n  of experiment o r  method >. \ '  

IsSue 0% RSL- 3\3,Q\ 
Time  Per iod From: 8/1q/ei To: -#- Samples A f f e c t e d  A\\ krn . \9-e-l 

Procedure: (Test Eqpt . ,  Data Recorded, Problems, S t e p s  Used, e t c . )  DATE 
E-19-87 

6.2 Pipe t te  two3t f fF.por t ions o f  the sample i n t o  count ing v i a l s  con- 
t a i n i n g  .&&++e+scintillation cock ta i l .  *lo one v i a l  s add t h e  

Uh\\re ap?rqna+e 
%rnp\e vo\ume q h 

0% appmx.trndc\q 20mL. 

m m ~  \mat. AalaLt 
'; 3 C \ ~ ~ \ \ \ ~ . + \ ~  CWLktQ\\ VQ\\Ln\lL for a%\ a\ UG\UWI~  

appropr iate amount of i n t e r n a l  standard s o l u t i o n  used fo r  the 
requi red analysis. M i x  thoroughly. Prepare a sp i ke  and blank 
sample w i t h  each s e t  of samples. 

6.4 RecorG the  data on the  approp&'te data sheet and c a l c u l a t e  t h e  
r e s u l t s  as shown i n  sect ion 9.0. 

Approved by : ' , Laboratory Manager 
I 

000340 
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asm\ ' , I'n 

6.8 Elute the  i ron  wi th  approximately ?5-& of 0.01 M HCl 
c)nt3B-mF) and c o l l e c t  the  yellow band ind ica t ive  of= 
beaker. Do not al low the column t o  run dry. 

, Laboratory Manager 

Laboratory Director 

Approved by: * QA/QC/Director, ITAS 

.. , ._.&. 

. .. t :.*. 
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PURPOSE 

This  procedure p r o v i d e s  an a n a l y t i c a l  method f o r  t h e  d e t e r m i n a t i o n  
of I ron-55 a c t i ' v i t y .  

SCOPE 

The procedure a p p l i e s  t o  a l l  water  samples r e q u i r i n g  I r o n - 5 5  a c t i -  
v i  t y  ana lys is .  

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  of t h e  Laboratory  Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed d u r i n g  t h e  a n a l y s i s  of a l l  
samples r e q u i r i n g  I r o n - 5 5  a c t i v i t y  de terminat ion .  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory  Manager, o r  h i s  designee, 
t o  de legate t h e  performance o f  t h i s  procedure t o  personnel  t h a t  a r e  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc ia ted  
w i t h  implementat ion of t h i s  procedure. 

I t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  t e c h n i c i a n  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory  Manager, o r  h i s  
des i  gnee. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federa l  Regulat ions,  P a r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  C o n d i t i o n s  f o r  
Operat ion t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable"  
f o r  Rad ioac t ive  M a t e r i a l  _ i n  L ight -Water-cooled Nuclear  Power Reactor 
Ef  f 1 uenfs . 
U.S. Nuclear Regu la to ry  Commission, Regulatory  Guide 4.1, Programs 
f o r  M o n i t o r i n g  R a d i o a c t i v i t y  i n  t h e  Envi rons o f  Nuclear Power 
P1 ants. 

U.S. Nuclear Regu la to ry  Commission, Regulatory  Guide 4.15, Q u a l i t y  
Assurance f o r  R a d i o l o g i c a l  M o n i t o r i n g  Programs (Normal Opera t ions)  - 
E f f l u e n t  Streams and t h e  Envi ronment. 

000343 
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4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI jASME NQA-1 ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory  S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t  i ons 

"Annual Book o f  ASTM Standards", Sec t ion  11.02, Water and 
Envi  ronmental Techno1 ogy, American Soc ie ty  f o r  T e s t i n g  and 
M a t e r i a l s ,  P h i l a d e l p h i a ,  PA 19103, l a t e s t  e d i t i o n .  

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  o f  D e t e c t i o n :  D e f i n i t i o n  and E l a b o r a t i o n  of a Proposed 
P o s i t i o n  f o r  R a d i o l o g i c a l  E f f l u e n t  and Environmental  Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory  Commission, 
September 1984 . 

REQUIREMENTS 

Equ i pment 

A n a l y t i c a l  ba lance (0 - 160.0000g) 

pH meter 

Hot p l a t e  

Ani on exchange columns 

Assorted t o o l s  and r o u t i n e  l a b o r a t o r y  equipment 



TITLE: 
Determi n a t i o n  of I ron-55 

5.3 Reagents 

5.3.1 

5.3.2 Fe C a r r i e r :  

Commercially a v a i l a b l e  l i q u i d  s c i n t i l l a t i o n  c o c k t a i l  

grade) i n  300 m l  o f  6 M hyd roch lo r i c  a c i d  (HC1) and f i l t e r .  
t o  1 l i t e r  w i t h  deminera l ized water  and c a l i b r a t e  by us ing  an Atomic 
Absorpt ion Spectrophotometer o r  purchase commerci a1 ly. 

D isso lve  5.00 grams o f  m e t a l l i c  i r o n  (ACS reagent 
D i l u t e  

NO : PAGE: 

REVISION: DATE: 
- 3 

n - -  

5.3.3 Manganese Car r i e r ,  2 mg/ml: D isso lve  0.72 grams of ACS reagent 
grade manganese c h l o r i d e  (MnC12.4H20) i n  100 m l  o f  0.5 M hydroch- 
l o r i c  a c i d  (HC1). 

5.3.4 Cobal t  Car r i e r ,  2 mg/ml : Disso lve  0.99 grams o f  ACS reagent grade 
c o b a l t  c h l o r i d e  (CoC1206H20) i n  100 rnl o f  0.5 M HC1. 

5.3.5 Cesium Car r i e r ,  2 mg/ml: D isso lve  0.25 grams of ACS reagent grade 
cesium c h l o r i d e  (CsC1) i n  100 m l  of demineral ized water. 

5.3.6 Zirconium Car r i e r ,  1 mg/ml, commercial Z r  standard (1000 ppm). 

5.3.7 Niobium Car r i e r ,  2 mg/ml: D isso lve  2 grams of n iobium w i r e  i n  90 
mls o f  deminera l ized water c o n t a i n i n g  10 m l  of concentrated HF i n  a 
p 1 a s t  i c b o t t  1 e. 

5.3.8 Zinc Car r i e r ,  2 mg/ml : Disso lve  2 grams o f  z i n c  metal  i n  5 m l  of 

5.3.9 6 M Sodium Hydroxide (NaOH): D isso lve  24 grams ACS reagent grade 

10 M HC1. Add 95 m l  o f  deminera l ized water. 

NaOH i n  90 m l  deminera l ized water, a l l ow  t o  cool  and d i l u t e  t o  
100 m l .  

5.3.10 10 M Hydroch lo r ic  Ac id (HC1): 

i.3.11 6 M Hydroch lo r ic  Ac id (HC1) - 0.05 M Hydro f l uo r i c  Ac id  (HF): Add 
500 m l  o f  concentrated HC1 and 2 m l  o f  49 percent HF t o  498 m l  of 
deminera l ized water i n  a p l a s t i c  o r  t e f l o n  conta iner .  

667 m l  o f  deminera l ized water i n  1 l i t e r  b o t t l e .  

Add 833 m l  o f  concentrated HC1 t o  
167 m l  o f  deminera l ized water i n  a 1 l i t e r  b o t t l e .  

i.3.12 4 M Hydroch lo r ic  Ac id (HCl): Add 333 m l  o f  concentrated HC1 t o  
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5.3.14 0.01 M Hydrochlor ic  Ac id  (HC1): Add 20 m l  o f  0.5 M HC1 t o  980 m l  of 
demineral ized w a t e r  i n  a 1 l i t e r  b o t t l e .  

~~ 
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5.3.15 6 M Hydrochlor ic  Acid (HC1): Add 500 m l  o f  concentrated HC1 t o  
500 m l  o f  demineral ized water i n  a 1 l i t e r  b o t t l e .  Mix thoroughly.  

5.3.16 Ammonium Hydroxide (NH40H), ACS reagent grade, concentrated 

5.3.17 0.5 M (NH4)2HP04: D isso lve  66 grams o f  (NHq)zHP04 i n  1000 m l  o f  
water i n  a 1 l i t e r  b o t t l e .  

5.3.18 Phosphoric Ac id (H3P04), ACS reagent grade, concentrated 

5.3.19 Hydrochlor ic  Acid ( H C l ) ,  ACS reagent grade, concentrated 

5.3.20 Hydro f l uo r i c  Acid (HF), ACS reagent grade, concentrated 

6.0 

5.1 

5.2 

5.3 

5.4 

5.5 

i.6 

i.7 

PROCEDURE 

Weigh an a c i d i f i e d  and f i l t e r e d  a l i q u o t  of t h e  sample i n t o  a 50 m l  
cen t r i f uge  tube. 
(appendix 10.1). 

Enter  app rop r ia te  i n fo rma t ion  on da ta  sheet 
Run a blank and sp ike w i th  each s e t  of samples. 

Add 1 m l  ( 5  mg) of t he  Fe c a r r i e r  s o l u t i o n  and mix wel l .  

Add 6 M NaOH, mix and heat  t o  p r e c i p i t a t e  i r o n  hydroxide. 

Centr i fuge and decant t h e  supernate. 

Wash the  p r e c i p i t a t e  w i t h  40 m l  of hot  water and decant t h e  
supernate. 

Dissolve t h e  p r e c i p i t a t e  i n  10 M HC1 and add 2 mg each of t h e  
appropr ia te  h o l d  back c a r r i e r s  (Co+2, Zn+2, Zr+4, Nb+, Mn+2, and Cs+ 
c a r r i e r s ) .  
and d i l u t e  t o  approximately 50 m l  w i t h  10 M HC1. 
through the  anion exchange column a t  5 t o  8 m l / m i n .  

Transfer  t h e  s o l u t i o n  w i t h  10 M HC1 washes t o  a beaker 
Pass the  s o l u t i o n  

A f t e r  the  sample has been passed through t h e  column, wash t h e  column 
w i t h  50 m l  o f  10 M HC1, then 50 m l  o f  6 M HC1 - 0.05 M HF fo l l owed  by 
100 m l  o f  4 M HC1. Discard t h e  e f f l u e n t s .  . 

0Q4)3A 



TITLE: 
Determinat ion o f  I ron-55 
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6.9 

6.10 

6.11 
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E l u t e  t h e  i r o n  w i t h  approximately 75 m l  of 0.01 M HC1 (d i sca rd  t h e  
f i r s t  10 m l )  and c o l l e c t  t h e  y e l l o w  band i n d i c a t i v e  of Fe+3 i n  a 
beaker. Do no t  a l l ow  the  column t o  run  dry. 

Add 10 m l  of  0.5 M (NHq)zHP04 t o  t h e  beaker and dropwise add con- 
cen t ra ted  NH40H u n t i l  t h e  pH = 3.0. 
p l a t e  t o  completely p r e c i p i t a t e  t h e  i r o n  as Fe(P04). Cent r i fuge,  
decant and wash t h e  p r e c i p i t a t e  w i th  h o t  demineral ized water. 

Dissolve t h e  p r e c i p i t a t e  w i t h  a minimal amount (approximately 2 m l )  
o f  6 M HC1. Transfer  t h e  s o l u t i o n  w i t h  2 m l  o f  deminera l ized water 
t o  a clean, glass s c i n t i l l a t i o n  v i a l .  

Gent ly  heat t h e  sample on a ho t  

Add 6 drops H3P04 t o  t h e  s o l u t i o n  and heat t h e  s o l u t i o n  on a h o t  
p l a t e  u n t i l  i t  c lears.  Cool and add 15 m l  l i q u i d  s c i n t i l l a t i o n  
cock ta i  1. Submit f o r  counting. 

PRECISION AND ACCURACY 

The standard d e v i a t i o n  f o r  a s i n g l e  determinat ion i s  6% a t  100 
nCi/l . 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I nspec t i on  

The Laboratory Manager, o r  h i s  designee, s h a l l  i nspec t  t h e  work of 
t h e  techn ic ians  per forming t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  

The t e c h n i c i a n  per forming t h i s  procedure s h a l l  inspec t  worksheets 
f o r  accuracy and completeness, s h a l l  i nspec t  sample f o r  proper  
volume and s ize,  s h a l l  i nspec t  l a b e l s  and tags f o r  accuracy, sha l l .  
i nspec t  equipment f o r  proper opera t ion  and s h a l l  inspect.  balances t o  
ensure t h a t  c a l i b r a t i o n  i s  n o t  ou t  o f  date. 

- .  - .  . .  Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  n g  

None 

00034 
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9.0 

Equipment Mon i to r i ng  

Balances s h a l l  be checked t o  ensure c a l i b r a t i o n  dates have no t  
expi red. 

Balances s h a l l  be i n  con t ro l  as determined by rou t i ne  balance check 
procedure. 

The l i q u i d  s c i n t i l l a t i o n  counter s h a l l  be c a l i b r a t e d  p r i o r  t o  use. 

C e r t i f i c a t i o n  

This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
t h e  procedure steps. 

CALCULATIONS 

Iron-55 A c t i v i t y  ( n C i / l )  = ACT 

- TSC5 - BKG - (TSC9*C) - 
* I * Z . Z i !  x 103 

Iron-55 A c t i v i t y  E r r o r  (nCi / l  ) = ERR 

= ACT* TSC5 - + 0.005 

Iron-55 Lower L i m i t  o f  Detec t ion  ( n C i / l )  = LLD 

- - 4.65* BKG + 3 
*Y*VUL*T*Z.ZL x 103 

Where: 

C 
E 

_y. 
VOL 
TSC5 
TSC9 
BKG 
T 
465, 3 
0.005 
2.22 x 

103 

= cross t a l k  fac to r  obta ined from i ron-59 quench curve, . 

= f r a c t i o n a l  i ron-55 e f f i c i e n c y  obtained from t h e  i ron-55 

= chemical recovery f rom spike data . .  

= sample volume (1)  
= gross counts i n  i ron-55  channel 
= gross counts 
= gross background counts i n  i ron-55 channel 
= count ing  t ime 
= constants 
= est imate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 

quench curve , 

i n  i ron-59 channel 

= conversion from dpm t o  r t C i  
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. .., 

8.5 . Ce r t i f i ca t i on '  

8.5.1 This procedur 
. _  2 ... 

9.0 

'0.0 

. .. . .  .. _ . .  . 

. .. _ . _ _ _  ., ... 
. . .. 

. . . _  
. .  . ' .  !: . . 

i s .  . ' -  :" . ' .  . , .  . 
. .  . . . _  . .  - . .  . . .  . .  

. .  the procedure.steps. .;,. . . . .  . .  . .- 

CALCULATIONS 

A c t i v i t y  (pCi / l )  = ACT 

A c t i v i t y  Error  (pCi / l )  = ERR 

= ACT* TSC + sc + 0.00,) k 
Lower L i m i t  o f  Detection (pCi / l )  = LLD 

- 
L* N 

TSC = Sample counts, average N counts 
BKG = Background counts, average N counts 
SD = Standard dpm 
SC = Standard counts, average N counts 
SVOL = Sample volume (1 ) 
N = Number o f  counts averaged 
2.22 = Conversion from dpm t o  pCi 
4.65, 

0.005 = Estimate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 
3 = Constants 

APPENDICES 
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2.22 = Conversion from dpm to Ocl 
4.65, 

0.005 = Estlmate of relative error from all other sources 
3 = Constants 
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3.0 
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4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

PURPOSE 

This procedure provides an analytical method for direct  counting of 
tr i t ium, carbon-14 and calcium-45 by l iquid sc in t i l l a t ion  counting 
systems. 

SCOPE 

T h i s  procedure applies t o  a l l  samples requiring direct  counting by 
liquid sc in t i l l a t i on  counting systems. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  t h i s  procedure i s  followed during the analysis of a l l  
samples requiring t r i t ium, carbon-14 and calcium-45 act ivi ty  deter- 
mination by l iquid sc in t i l l a t ion  counting systems. 

I t  i s  the responsibil i ty of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of t h i s  procedure t o  personnel t h a t  are 
experienced with t h i s  procedure and with the equipment associated 
w i t h  implementation of t h i s  procedure. 

I t  i s  the responsibil i ty of the technician t o  follow th is  procedure 
and t o  report any abnormal resul ts  t o  the Laboratory Manager, o r  his 
designee. 

REFERENCES 

Requirements and Specifications -.__ 

Ti t le  10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and Limiting Conditions for  
Operation t o  Meet the Cri ter ia  "AS Low as  i s  Reasonably Achievable" 
for  Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Ef  f 1 uents. 

U.S. Nuclear Regu1ator.y Commission, Regulatory Guide 4.1, Programs 
f o r  Moni tor i  ng Radi oact i vi t y  i n  the Envi rons of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams a n d  the Environment. 
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-- I 4 * 2  Standards 
I None 

4.3 Procedures I 
None I I 4.4 -- Other P u b l i c a t i o n s  

4.4.1 "Annual Book o f  ASTM Standards", Sec t ion  11.02, Water and 
Envi ronmental Technology, American Soci e t y  f o r  Test i n q  and 
M a t e r i a l s ,  P h i l a d e l p h i a ,  PA 19103, l a t e s t  e d i t i o n .  

4.4.2 "Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  R a d i o a n a l y t i c a l  
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977, 

4.4.3 "Lower L i m i t  o f  D e t e c t i o n :  D e f i n i t i o n  and E l a b o r a t i o n  of a Proposed 
P o s i t i o n  f o r  R a d i o l o g i c a l  E f f l u e n t  and Environmental  Measurements", 
L.A. C u r r i e ,  NUREG/CR-4007, U.S. Nuclear  Regu la to ry  Commission, 
September 1984. 

* 
5.0 REQUIREMENTS 

5.1 Equipment 

None I I 5.2 M a t e r i a l s  - 

5.2.1 Polyethy lene l i q u i d  s c i n t i l l a t i o n  v i a l s  (20 m l  c a p a c i t y )  

5.2.2 Rout ine l a b o r a t o r y  equipment 
- 

- -  I 5 - 3  Reagents 
5.3.1 I n t e r n a l  standards f o r  t r i t i u m ,  carbon-14 and calcium-45. 

5.3.2 L i q u i d  s c i n t i l l a t i o n  c o c k t a i l  (commercial)  

a- 
I 1 

JJ', . 3 - 



TITLE: 
D i r e c t  Count ing o f  T r i t i u m ,  
Carbon-24 and Calcium-45 by L i q u i d  . .  

6.0 

6.1 

6.2 

6.3 

6.4 

7.0 

7.1 
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PROCEDURE 

cintillatinn C a m i n n  S v z t P m z  0 

Obta in and f i l l  o u t  t h e  a p p r o p r i a t e  da ta  sheet (see appendix 10.1). 

- -  

P i p e t t e  two 3 m l  p o r t i o n s  o f  t h e  sample i n t o  count ing  v i a l s  con- 
t a i n i n g  18 m l  o f  s c i n t i l l a t i o n  c o c k t a i l .  To one v i a l ,  add t h e  
a p p r o p r i a t e  amount o f  i n t e r n a l  s tandard s o l u t i o n  used f o r  t h e  
r e q u i r e d  a n a l y s i s .  Mix thorough ly .  Prepare a s p i k e  and b lank  
sample w i t h  each s e t  o f  samples. 

Submit sample t o  c o u n t i n g  room f o r  count ing.  
number o f  counts. 

Obta in  t h e  r e q u i r e d  

Record t h e  d a t a  on t h e  a p p r o p r a i t e  da ta  sheet and c a l c u l a t e  t h e  
r e s u l t s  as shown i n  s e c t i o n  9.0. 

PRECISION AND ACCURACY 

The s tandard  d e v i a t i o n  f o r  a s i n g l e  de terminat ion  i s  10% a t  
4000 p C i / l  . 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  I n s p e c t i o n  

The Labora tory  Manager, or h i s  designee, s h a l l  i n s p e c t  t h e  work of 
t h e  t e c h n i c i a n s  per fo rming  t h i s  procedure f o r  completeness and ade- 
quate  q u a l i t y .  

The t e c h n i c i a n s  p e r f o r m i  ng t h i  s procedure s h a l l  i nspect worksheets 
f o r  accuracy and completeness, s h a l l  i n s p e c t  sample f o r  p r o p e r  
volume and s i z e ,  s h a l l  i n s p e c t  l a b e l s  and tags f o r  accuracy, s h a l l  
i n s p e c t  equipment f o r  p roper  opera t ion ,  and s h a l l  i n s p e c t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  n o t  o u t  of date. 

A-CceDtance C r i t e r i a  ._ 

None 

M a t e r i  a1 Moni - t o r i  ng - 
None 
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NO : PAGE: 

REVISION: DATE: 
RSL-313 

0 4-10-87 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

10.0 

Equipment ---I M o n i t o r i n g  

L i q u i d  s c i n t i l l a t i o n  counter  s h a l l  be c a l i b r a t e d  b e f o r e  use. 

C e r t i  f i c a t  i on 

Th is  procedure s h a l l  be c e r t i f i e d  by runn ing  sp iked samples th rough 
t h e  procedure steps. 

CALCULATIONS 

A c t i v i t y  ( p C i / l )  = ACT 

- (TSC - RKG) *SD 
- ( S C c = * 2 . =  

A c t i v i t y  Error ( p C i / l )  = ERR 

Lower L i m i t  o f  D e t e c t i o n  ( p C i / l )  = LLD 

TSC = Sample counts,  average N counts 
B K G  = Background counts,  average N counts 
SD = Standard dpm 
SC = Standard counts,  average N counts 
SVOL = Sample volume (1 ) 
N = Number o f  counts  averaged 
2.22 = Conversion f rom dpm t o  pCi 
4.65, 

0.005 = Es t imate  o f  r e l a t i v e  error f rom a l l  o t h e r  sources 
3 = Constants 

APPENDICES 
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2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4 .1  

4.1.1 

1.1 .-2 

PURPOSE 

T h i s  procedure provides an analytical method for  the determination 
of poloniuw210 i n  urine and envi.ronmenta1 aqueous samples by 
di  s t i  1 1 a t i  on . 

SCOPE 

T h i s  procedure appl ies to  a1 1 samples r e q u i r i n g  pol oni um-210 ac t i  a 
vity determination. 

RESPONSIBILITY 

I t  is  the responsibil i ty of the Laboratory Manager, or his designee, 
t o  ensure tha t  this procedure is  followed d u r i n g  the analysis of a l l  
sampl es  requi ri ng pol oni um-210 act ivi ty  determination. 

I t  i s  the responsibil i ty of the Laboratory Manager, or his designee, 
t o  delegate the performance of this procedure to  personnel t h a t  are 
experienced w i t h  this procedure and w i t h  the equipment associated 
w i t h  implementation of this procedure. 

I t  i s  the responsibil i ty of the technician t o  follow this procedure 
and t o  report  any abnormal resul ts  t o  the Laboratory Manager, or his 
desi gnee. 

REFERENCES 

Requirements and Specifications 

T i t l e  10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides for Design Objectives and L i m i t i n g  Conditions for  
Operation t o  Meet the Cr i te r ia  "AS Low as is Reasonably Achievable" 
for  Radioactive Material i n  Light-Water-cooled Nuclear Power Reactor 
Effl uents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
for  Monitoring Radioactivity i n  the Environs of Nuclear Power 
P1 a n t s .  

3 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Qual i ty  
Assurance fo r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 

P 30. I .e.; 
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4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

5.0 

5/. 1 

5.1.1 

"Qual i ty  Assurance Program Requi rements fo r  Nuclear Faci 1 i t i  es" , 
ANSI/ASME NQA-1 ( l a tes t  edi t ion) .  

ITAS Quality Assurance Manual. 

ITASdRSL Qual i ty  Assurance Manual, Laboratory Specific Attachment. 

Standards 

None 

Procedures 

"Polonium", Radiochemical Pur i f ica t ion  Procedures fo r  the Elements, 
M. Lindner ,  Ed., UCRL-14258, 1965. 

Other Publications 

"Prescribed Procedures f o r  Measurement of Radioactivity i n  D r i n k i n g  
Water", H.L. Krieger and  E.L. Whittaker, EPAa600/4-80-032, U.S. 
Environmental Protection Agency, August 1980. 

"Annual Book of ASTM Standards", Section 11.02, Water and 
Environmental Technology, American Society for  Testing and 
Materials, P h i l a d e l p h i a ,  PA 19103, l a t e s t  edition. 

"Handbook fo r  Analytical Qual i ty  Control i n  Radioanalytical 
Laboratories", L.G. Kanipe, EPAa600/7-77-088, August 1977. 

"Lower L i m i t  of Detection: Definit ion and Elaboration of a Proposed 
Position fo r  Radiological Effluent and Environmental Measurements", 
L.A. Currie, NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

REQUIREMENTS 

Equ i pmen t 

Alpha spectrometer counting System 

5.1.2 Ion exchange columns (0.7 cm I.D. x 15 cm) 

5.2 Materials 

5.2.1 S ta in less  Steel planchets 



TITLE: Determination o f  Polonium-210 NO: RSLd314 

REVISION: 0 DATE: 5-108-87 

5.2.2 

5.2.3 

5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

6.0 

6.1 

6.2 

6.3 

6.4 

6 .5  

6.6 

Dowex anion exchange resin, AG 1-x 8, 100 1 200 mesh. 

Routine laboratory equipment 

Reagents 

Hydrochloric acid (HC1 1, concentrated, ACS reagent grade 

Nitric acid (HN03), concentrated, ACS reagent grade 

Perchloric acid (HClO,,) ,  concentrated, ACS reagent grade 

8 M HC1: add 500 m l  of concentrated HC1 t o  500 m l  of demineralized 
water. Mix thoroughly. 

0.1 M HC1: add 9 m l  of concentrated HC1 t o  1000 ml of demineralized 
water. M i  x thoroughly. 

PROCEDURE 

To the sample aliquot i n  an appropriate s ize  beaker, reduce the 
volume t o  about 5 m i ,  or t o  the p o i n t  a t  which " s a l t i n g  out" occurs 
i f  large amounts of s o l i d s  are  present. Add concentrated HC1 u n t i l  
the concentration of HC1 i s  about  7-8 M. Run  two blanks and two 
spikes w i t h  each s e t  of samples. 
sheet (appendix 10.1). 

Record data on appropriate data 

Pass the sample solution th rough  a Dowex 1 x 8 anion exchange column 
previously prepared by being washed sequentially w i t h  30 m l  each of co 
centrated HC1, 0.1 M HC1 and f ina l ly ,  concentrated HC1. After the 
sample solution has  passed t h r o u g h ,  sequentially wash the column 
w i t h  25 m l  concentrated HCl , 25 m l  8 M HC1, 25 m l  0.1 M H C 1 ,  20 
m l  concentrated HC1 and f i n a l l y ,  w i t h  10 m l  0.1 M HC1. 

Pass about 30 m l  of concentrated HN03 through the column over a 
period of a t  l ea s t  20-30 minutes. Collect eluate. 

To the eluate add 3 m l  concentrated HC10, and fume u n t i l  a b o u t  1 m l  
of concentrated HC10, remains. Cool and di lute  t o  840 m l  w i t h  water 
t o  a pH approximately 1.0. Check pH w i t h  pH meter. 

W i t h  continuous s t i r r ing ,  plate the polonium on a s ta inless  steel  
planchet f o r  about 2 hours. 

Remove disc ,  wash twice w i t h  water, and rinse w i t h  acetone. Dry 
under a heat lamp a t  low temperature f o r  several minutes. 

5 5  



. :  
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6.7 

7 .O 

7.1 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

Count by alpha spectroscopy for  the necessary count time. 

PRECISION AND ACCURACY 

The standard deviation for  a single determination is 15% a t  
1 pCi/1 . 

QUALITY ASSURANCE PROVISIONS 

Responsibility for  Inspection 

The Laboratory Manager, or his designee, shall inspect the work of 
the technicians performing this procedure for  completeness and ade- 
quate qual i ty. 

The technicians performing t h i s  procedure shal l  inspect worksheets 
for  accuracy and completeness, shall inspect sample for  proper 
volume and s ize ,  shall inspect labels and tags fo r  accuracy, shall  
inspect equipment for  proper operation, and shall  inspect balances 
to  ensure t h a t  calibration is  not out of date. 

Acceptance Cri t e r i  a 

None 

Material Moni torina 

None 

Equipment Monitoring 

Liquid s c in t i l l a t i on  counter shall  be calibrated before use. 

Certif ication 

T h i s  procedure shall be ce r t i f i ed  by r u n n i n g  spiked samples through 
the procedure steps. 

CALCULATIONS 

Po-210 Activity (pCi/l)  = ACT 

TSC - BKG 
L Z W -  k *- 

56 



TITLE: Determination o f  P o ~ o n i u ~ 2 1 0  I NO: RSLd314 
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P o 4 0  Activity Error ( p C i / l )  = ERR 

TSC + 0.005 
(TSC = BKG)' = ACT* 

Lower L i m i t  of Detection ( p C i / l )  = LLD 

- - 4.65* BKG Q+ 3 . * E k k  *SVOLRCTIM~*Y 

TSC 
BKG 
CT I ME 
EFF 
SVOL 
Y 
2.22 
4.65, 
3 
0.005 

= Sample counts 
= Background counts 
= Count time ( m i n )  
= Counting efficiency 
= Sample volume (1)  
= Yield 
= Conversion from dpm t o  pCi 

= Constants 
= Estimate of re la t ive  error from a l l  other sources 

10.0 APPENDICES 

0003 



TITLE: Determination of Polonium-2 10 NO: RSL-314 

REVISION: 0 

IT/RSL; LAB WORK SHEET INTER NATIONAL 
TECHNOLOGY 
CORPOPAnON 

PAGE: 6 

DATE: 5-08-87 

DATE RECEIVED CUSTOMER 

SAMPLE IDENTIFICATION P.O. NUMBER 

SURVEY INSTRUMENT READING mRfhr. LABORATORY NUMBER 

S A M R E  MATRIX WlPE COUNTING RESULT cpm 

COUECTION DATE AND TIMf OF PAGES 

START SPECIAL INSTRUCTIONS 

SAMPLE VOLUME 



32-2  3 
INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RADIOLOGICAL SCIENCES LABORATORY 

RADIOANALYTICAL LABORATORY PROCEDURE 

TITLE: D e t e r m i n a t i o n  of Lead-210 

APPROVED: 

APPROVED: 
ITAS QA Director 

CONCURRED: 
irector 

p"" - - 
COPY NO.: ESUED: 

T 

c -/L-&? DATE: 

REVISION: o 

DATE: 5-08-87 

429-1-07 



. . . .  . 

* PROCEDURE DEVELOPMENT/CHANCE 

. . .  ' L. . .  
.. , _ .  . ' . .  c .  , ' 

. .  ,.. . ? .  . : 
t .  -. . . !. , >... . - ' _.-- . .  .Supplement .to' ex.istini. priiceduie? -Yes. <)6. NO ( 
I 

' If yes, enter paragraph number to reference insertion point: 

Description of experiment or method fl 

Time Period From: !@g7To: BI///B7 Samples Affected&/&E f L L 5 - C - 9 7 d  8-/r-s7 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) - DATE 

\ 

I 

.. 

, Laboratory Manager 

, Laboratory Director 

, QA/QC/Director, ITAS 

W 880370 



8.2 
, I  

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

I 0 I - -  
Ir 

Acceptance C r i  t e r i  a - E  3223 
I .  

None 

Mater ia l  Mon i to r i nq  . .  . .  
". .. . .,. . 

None 

Equ i pmen t Mon i t o r i  n Q 

L iqu id  s c i n t i l l a t i o n  counter s h a l l  be c a l i b r a t e d  before use. 

C e r t i  f i c a t i o n  

This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
the  procedure steps. 

CALCULATIONS 

Pb-210 A c t i v i t y  (pC i / l )  = ACT 

- TSC - BKG - 
_. .. 

Pb-210 A c t i v i t y  E r r o r  (pCi / l )  = ERR f 

TSC + STC = ACT* 

Lower L i m i t  o f  Detect ion (pC i / l )  = LLD 
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1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

4.1 .3  

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
o f  lead-210 i n  u r i n e  and environmental aqueous samples by 
d i  s t  i 1 1 a t  i on. 

SCOPE 

This  procedure appl i es t o  a1 1 samples requ i  r i  ng 1 ead-210 a c t  i v i  t y  
determinat ion.  

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  o f  t he  Laboratory Manager, or  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  t h e  ana lys i s  of a l l  
samples requ i  r i n g  lead-210 a c t i v i t y  determi nat ion.  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  delegate t h e  performance o f  t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. ! 

It i s  t h e  r e s p o n s i b i l i t y  o f  t he  techn ic ian  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory  Manager, o r  h i s  
designee. 

REFERENCES 

Requirements and Spec i f i ca t ions  

T i t l e  10, Code o f  Federal Regulations, Par t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable' ' 
f o r  Radioact ive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f luen ts .  

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r i ng  R a d i o a c t i v i t y  i n  the  Environs o f  Nuclear Power 
Plants. 

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log i ca l  Mon i to r ing  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

430 1 8 7  
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REVISION: DATE: 
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r 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory Spec i f i c  Attachment. 

Standards 

None 

Procedures 

"Lead4', Radiochemical P u r i f i c a t i o n  Procedures fo r  t h e  Elements, M. 
L i n d l e r ,  Ed., UCRL-14258, 1965. 

Other Pub l ica t ions  

"Prescr ibed Procedures f o r  Measurement of R a d i o a c t i v i t y  i n  D r i n k i n g  
Water", H.L. Kr ieger  and E.L. Whittaker, EPA-600/4-80-032, U.S. 
Envi ronmental P r o t e c t i o n  Agency, August 1980. 

"Annual Book o f  ASTM standards", Sect ion 11.02, Water and 
Envi ronmental Technology, American Society f o r  Tes t i ng  and 
Mater ia ls ,  Ph i lade lph ia ,  PA 19103, l a t e s t  e d i t i o n .  

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Control  i n  Rad ioana ly t i ca l  
Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  o f  Detect ion:  D e f i n i t i o n  and E labora t i on  of a Proposed 
P o s i t i o n  f o r  Rad io log ica l  E f f l u e n t  and Envi ronmental Measurements", 
L.A. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory  Commission, 
September 1984. 

REQUIREMENTS 

Equi pment 

L i q u i d  S c i n t i l l a t i o n  Counter 

Ma te r ia l s  

Polyethy lene l i q u i d  s c i n t i l l a t i o n  v i a l s  (20 m l  capac i t y )  
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5.2.2 
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5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

5.3.6 

5.3.7 

5.3.8 

5.3.9 

6.0 

6.1 

6.2 

6.3 

Determinat ion  o f  Lead-210 

/ 

Rout ine l a b o r a t o r y  equipment 

Reagents 

Lead c a r r i e r ,  10 mg/ml Pb++: add 16 g of l e a d  n i t r a t e  [Pb(N03)2] t o  
100 m l  o f  deminera l i zed  water. Mix  throughly .  

S u l f u r i c  a c i d  (H2S04), concentrated,  ACS Reagent grade 

2 M H2S04: add 55 m l  o f  concent ra ted  s u l f u r i c  a c i d  t o  500 m l  of  
deminera l i zed  water  and d i l u t e  t o  1 b e t a  w i t h  deminera l i zed  water. 
M i x  th rough ly .  

6 M ammonium a c e t a t e  (CH~COONHL,): add 462 grams o f  ammonium a c e t a t e  
t o  500 m l  o f  deminera l i zed  water  and d i l u t e  t o  1 l i t e r .  Mix  
t hroughly  . 
0.5 M ammonium aceta te :  add 83 rnl of 6 M ammonium a c e t a t e  t o  917 m l  
o f  deminera l i zed  water. Mix th rough ly .  

Hydrochl o r i  c a c i  d, concent ra ted,  ACS reagent grade. 

0.3 M HC1: add 25 m l  o f  concent ra ted  HC1 t o  975 m l  o f  deminera l i zed  
water. M ix  th rough ly .  

Hydrogen S u l f i d e  gas (H2S), commerci a1 l y  prepared. 

N i t r i c  a c i d  (HNO,), 90% Fuming, ACS reagent grade. 

- 3 

PROCEDURE 

Reduce a sample a l i q u o t  t o  a smal l  volume (-25 ml). 
sample i n f o r m a t i o n  on t h e  d a t a  sheet (appendix 10.1). 
sp ikes  and two b lanks  w i t h  each s e t  o f  samples. 

Record t h e  
Run two 

REVISION: 
n 

To t h e  s o l u t i o n  add l e a d  c a r r i e r .  
b o i l  u n t i l  H2SO4 fumes cool .  
v igorous a g i t a t i o n ,  c e n t r i f u g e ,  and d i s c a r d  supernate. 
p i t a t e  once w i t h  15 ml 1 M H2SO4. 

D isso lve  t h e  PbS04 i n  approx imate ly  2 m l  6 M NHbAc. D i l u t e  t o  10 m l  
w i t h  water  and s a t u r a t e  w i t h  H2S. C e n t r i f u g e  and wash t h e  PbS once 
w i t h  approx imate ly  0.5 M NH4Ac s a t u r a t e d  w i t h  H2S. 

Add 2 m l  concentrated H2SO4 and' 

Wash p r e c i  - 
Very c a u t i o u s l y  add water  w i t h  

DATE: - -  

00037 
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Dissolve t h e  PbS i n  about 1 m l  12 M HC1, and fume t o  dryness. Take 
up the  res idue i n  0.3 M HC1, heat ing,  if necessary, t o  d i sso l ve  t h e  
residue. Saturate t h e  s o l u t i o n  w i th  HzS. Cent r i fuge and wash t h e  
p r e c i p i t a t e  w i t h  0.3 M HC1 sa tura ted  w i t h  H2S. 

To the  p r e c i p i t a t e  add a few drops 16 M HNO, and b o i l  t o  near- 
dryness. Add 10 m l  fuming HNO,. Cool i n  an i c e  bath f o r  10 
minutes. Cent r i fuge and wash p r e c i p i t a t e  w i t h  10 m l  fuming HNO,, 
d iscard ing  supernate and wash. 

To the  p r e c i p i t a t e ,  add about 2 m l  concentrated HC1 and fume t o  d ry -  
ness. To t h e  res idue add 1-2 m l  6 M CH3COONH4 and warm, if 
necessary, t o  b r i n g  about d i sso lu t i on .  D i l u t e  t o  10 m l  and sa tu ra te  
w i t h  H2S. 
0.3 M HC1 sa tura ted  w i t h  H2S. 

Cent r i fuge and wash p r e c i p i t a t e  once w i t h  approximately 

Repeat Steps 6.4 and 6.5. 

To the  f i n a l  Pb(N03)2 add about 2 m l  demineral ized water. 

Transfer t h e  d isso lved res idue t o  a s c i n t i l l a t i o n  v i a l  w i t h  two 2 m l  
demineral ized water r i nse .  

Add 15 m l  o f  c o c k t a i l .  Shake and submit f o r  count ing.  

PRECISION AND ACCURACY 

The standard d e v i a t i o n  f o r  a s i n g l e  determinat ion i s  10% a t  
20 pC i / l  . 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  I nspec t i on  

The Laboratory Manager, o r  h i s  designee, s h a l l  inspec t  t h e  work of 
t h e  techn ic ians  per fo rming  t h i s  procedure f o r  completeness and ade- 

- quate qual i ty  . 
The techn ic ians  per fo rming  t h i s  procedure s h a l l  inspect  worksheets 
f o r  accuracy and completeness, s h a l l  inspec t  sample fo r  proper 
volume and s ize,  s h a l l  i nspec t  l abe ls  and tags f o r  accuracy, s h a l l  
inspect  equipment f o r  proper  operat ion,  and s h a l l  inspect  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  no t  out  of date. 
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8.4.1 
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9.0 

Acceptance C r i t e r i a  

None 

Mater i  a1 Mon i to r ing  

None 

Equipment Mon i to r ing  

L i q u i d  s c i n t i l l a t i o n  counter  s h a l l  be c a l i b r a t e d  before use. 

Cert i f i cat  i on 

This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
t h e  procedure steps. 

CALCULATIONS 

Pb-210 A c t i v i t y  (pC i / l  ) = ACT 

Pb-210 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

?V* (STC 
+ STC + 0.005 - TSC 

= ACT* - 
Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 
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CTIME 
EFF 

SVOL 
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STC 
STDPM 
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0.005 

= Sample counts, average N counts 
= Background counts, average N counts 
= Count t ime (min) 
= Count ing e f f i c i e n c y  

= STC - BKG 
STOPM 

= Sample volume (1 )  
= Number o f  counts averaged 
= Standards counts, average N counts 
= Standard a c t i v i t y  (dpm) 
= Conversion from dpm t o  pCi 

= Constants 
= Est imate o f  r e l a t i v e  e r r o r  f rom a l l  o the r  sources 
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CUSTOMER 

SAMPLE IDENTIFICATION 

LABORATORY NUMBER 

SAMPLE MATRIX 

COLLECTION DATE AND TIME 

START 

DATE RECEIVED 

P.O. NUMBER 

SURVEY INSTRUMENT READING mA/hr. 

WIPE COUNTING RESULT cpm 

OF PAGES 

SPECIAL INSTRUCTIONS: 

STOP 

SAMPLE VOLUME 

E T  d m  

Vm PER ALIOUOT 

RESULTS REOUESTEO IN: 
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Determination OF Ruthenium-106 

9.0 

10.0 

CALCULATIONS 

Ru-106 A c t i v i t y  ( p C i / l )  = ACT 
. .  

Ru-106 A c t i v i t y  E r ro r  ( p C i / l )  = ERR 

Lower L i m i t  o f  Oetection ( p C i / l )  = LLn 

TSC 
BKG 
CTIME = Count t i m e  (min) 
EFF 
Y = Yie ld  
SVOL = Sample volume (1) 
2.22 
4.65, 

0.005 

= Sample counts, average N counts 
= Background counts, average N counts 

= Counting e f f i c i e n c y  from curve 

= Conversi‘on f r o m  dpm t o  pCi 

= Estimate of r e l a t i v e  e r r o r  from a l l  o ther  sources 
3 = Constants 

APPENDICES 

000; 



I 

--1- - - - ' : _  .. * PROCEDURE DEVELOPMENT/CHANCE 

. .  

. .  
. : , 
. . .  

. .  " . .  . -'Supplement . to e,xisting procedure? Yes ( Y )  No ( 
. .  ..If ye's, enter paragraph number to reference insertion point: 5i3.3 ' .  

. .  

Procedurc Title d Number (If exists) QY\ -?,\L, . ~ n  . .  

. .  

DETF R W  A T m N  OF Q u n + ~ Q \ ~ ' ~  - 'OL 

Description of experiment or method p-~. *.,c<\*i,--t\ -h n \ \ r < ~  fc.r -  ' \ \ \ C Y .  

* 

1-,5sc,t cy HSL- 3Ilc,V\ 

Time Period From: E./i?/f;-i To: -f--/--- Samples Affected I\\\ y,t.,,, &-\q-t31 

Procedure: (Test Eqpt., Data Recorded, Problems, Steps Used, etc.) DATE 
e. -. \q -iy 1 

Submitted by 

Approved by: 

Approved by : 

Approved by: 

Laboratory Manager 

Laboratory Director 

QA/QC/Director, ITAS 



TITLE: NO : 
Determinat ion o f  Ruthenium-106 - 

R €VISION: 

2 
PAGE: 

1 
DATE: 

28 

1 .o 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

9.1.3 

-I 

PURPOSE 

This  procedure prov ides an a n a l y t i c a l  method f o r  t h e  de terminat ion  
o f  ruthenium-106 i n u r i n e  and envi  ronmental aqueous samples by 
d i s t i l l a t i o n .  

SCOPE 

This  procedure app l i es  t o  a l l  l i q u i d  samples r e q u i r i n g  ruthenium-106 
ana lys is  by d i s t i l l a t i o n .  

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  t h e  ana lys i s  o f  a l l  
samples r e q u i r i n g  ruthenium-106 determinat ion by d i s t i l l a t i o n .  

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  delegate t h e  performance of t h i s  procedure t o  personnel t h a t  a re  
experienced w i t h  t h i s  procedure and wi th  t h e  equipment assoc ia ted  
w i t h  implementation o f  t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  techn ic ian  t o  fo l l ow  t h i s  procedure 
and t o  repo r t  any abnormal r e s u l t s  t o  t h e  Laboratory Manager, or h i s  
designee. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

T i t l e  10, Code o f  Federal  Regulat ions,  Par t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable" 
for  Radioact ive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f 1 u ent  s . 
U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  t h e  Environs o f  Nuclear Power 
Plants.  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r i ng  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 
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4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.2.2 

5.2.3 
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DATE: ' & - -  
-I 

"Qua l i ty  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSIjASME NQA-1  ( l a t e s t  e d i t i o n ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Qua l i ty  Assurance Manual, Laboratory S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t i o n s  

"Prescr ibed Procedures f o r  Measurement of Radioac t iv i ty  i n  Drinking 
Water", H.L. Krieger and E.L. Whi t taker ,  EPA-600/4-80-032, U.S. 
Environmental P ro tec t ion  Agency, August 1980. 

"Annual Book of ASTM Standards" ,  Sec t ion  11.02, Water and 
E n v i  ronmental Techno1 ogy , American Soc ie ty  f o r  Tes t ing  and 
Mate r i a l s ,  Ph i l ade lph ia ,  PA 19103, l a t e s t  e d i t i o n .  

"Handbook f o r  Analy t ica l  Qual i ty  Control i n  Radioanaly t ica l  
Labora tor ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  of Detection: Def in i t i on  and Elabora t ion  of a Proposed 
Pos i t i on  fo r  Radiological  E f f luen t  and Environmental Measurements", 
L.A. Currie, NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

REQUIREMENTS 

Equipment  

Alpha/Beta count ing  system 

Materi a1 s 

S t a i n l e s s  steel p l anche t s  

F i l t e r  paper ,  47 mm,.glass f i b e r  or Whatman 42, a s  necessary 

Routine l a b o r a t o r y  equipment 
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5.3.1 5 H Sodium Hydroxide (NaOH), ACS reagent grade s o l u t i o n  commercially 
prepared . 

Cobalt c a r r i e r ,  5 mg/ml: add 2.5 g o f  coba l t  n i t r a t e  [Co(N03)2*6H20] 1 
100 m l  o f  demineral ized water. Mix thoroughly. 

5.3.2 

5.3.3. Ethanol, 95%, Reagent grade 

5.3.4 Hydrochlor ic  a c i d  (HCl), concentrated, ACS reagent grade 

5.3.5 Phosphoric a c i d  (H3PO4), concentrated, ACS reagent grade 

5.3.6 0.5 M potassium permanganate (KMn204): 
manganate t o  100 m l  o f  demineral ized water. Mix thoroughly. 

add 7.9 grams o f  potassium per 

5.3.7 Ruthenium c a r r i e r ,  10 m l / m l :  add 3.3 g o f  ruthenium t e t r a c h l o r i d e  
(RuC14-5H20) t o  100 m l  o f  demineral ized water. Standardize. 

5.3.8 Ni t rogen gas, commercial 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

5.6 

6.7 

6.8 

PROCEDURE 

Pre-concentrate a sample a l i q u o t  t o  approximately 50 m l .  
sample i n fo rma t ion  on appropr ia te  da ta  sheet (appendix 10.1). 

Record 

Place sample i n  a specia l  ruthenium d i s t i l l a t i o n  f l a s k  (appendix 
10.2). Add 2.0 m l  ruthenium c a r r i e r  and 1 m l  coba l t  c a r r i e r .  

Connect t h e  ruthenium s t i l l  t o  a n i t rogen  i n l e t  and i n s e r t  t h e  
d i s t i l l i n g  end i n t o  a cen t r i f uge  conta in ing  15 m l  of 6 M NaOH i n  an 
i c e  bath. 

To d i s t i l l a t i o n  f l a s k  add 3 m l  concentrated H3P04 and 3 m l  0.5 M KMn04 
and immediately c lose  system. 

Pass N2 gen t l y  through system t-o d r i v e  v o l a t i l e  ruthenium i n t o  t h e  
NaOH so lu t ion .  

Gently heat t o  b o i l i n g  and cont inue heat ing  fo r  10-15 minutes. 
o f f  NE, disconnect apparatus and d i sca rd  contents o f  s t i l l .  

Turn 

Add 3-5 m l  ethanol t o  d i s t i l l a t e ,  s t i r ,  b o i l  t o  p r e c i p i t a t e  
Ru02 and cool. Centr i fuge and d i sca rd  supernatant. 

Suspend p r e c i p i t a t e  i n  10 m l  water conta in ing  1 m l  5 M NaOH. 
cool ,  c e n t r i f u g e  and d iscard  supernatant. 

Boi 1, 
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7.1 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

Transfer precipitate t o  a tared glass-fiber f i l t e r  with 15 ml water. 
Wash with successive portions of water and ethanol. 

Dry, weigh and submit fo r  counting. 

PRECISION AND ACCURACY 

The s tandard  deviation fo r  a single determinat 
40 pCi/l . on i s  10% a t  

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection. 

The laboratory Manager, or his designee, shall inspect the work of 
the technicians performing this  procedure for  completeness and ade- 
quate quality. 

The technicians performing this  procedure shall inspect worksheets 
for  accuracy and completeness, shall inspect sample for proper 
volume and size, shall inspect labels and tags for accuracy, shall 
inspect equipment for proper operation, and shall inspect balances 
t o  ensure t h a t  calibration i s  not  o u t  of date. 

Acceptance Cri ter i  a 

None 

Materi a1 Monitoring 

None 

Equipment Monitoring 

Alpha/Beta counting system 

Cert i f i cat i on 

This procedure shall be certif ied by running spiked samples t h r o u g h  
the procedure steps. 
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CALCULATIONS 

Ru-106 A c t i v i t y  ( p C i / l )  = ACT 

Ru-106 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

G ) 7  + 0.005 TSC 
= ACT* - 

Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

- 4.65* BKG + 3 - 

TSC 
BKG 
CT I ME 
EFF 
Y 
s VOL 
2.22 
4.65, 

3 
0.005 

= Sample counts, average N counts 
= Background counts, average N counts 
= Count t ime (min) 
= Counting e f f i c i e n c y  from curve 
= Y ie ld  
= Sample volume (1)  
= Conversion from dpm t o  pCi 

= Constants 
= Estimate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 

APPENDICES 
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LABORATORY NUMBER SURVEY INSTRUMW RUOING mA/hr. 

cpm SAMPLE MATRIX WIPE COUHTJNG RESULT 
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PAGE: 
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13.8 cm 

5-mm ID TUBING 

GROUND. 24 
GLASS F q  71 JOINT 

125- ml 
FLORENCE 
FLASK 

I ‘  -- 8 FROM BOTTOM 

5-mm ID TUBING- 
- 

Distillation Apparatus for Ruthenium Analysis 

30 cm 
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PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t h e  determinat ion 
of cerium isotopes i n  u r i n e  and environmental aqueous samples. 

SCOPE 

This  procedure app l ies  t o  a l l  samples r e q u i r i n g  cerium i so tope  a c t i -  
v i  t y  determi nation. 

RESPONSIBILITY 

It i s  t h e  r e s p o n s i b i l i t y  of t he  Laboratory Manager, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  t h e  ana lys is  of a l l  
samples r e q u i r i n g  cerium iso tope a c t i v i t y  determination. 

It i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Laboratory Manager, o r  h i s  designee, 
t o  de legate t h e  performance o f  t h i s  procedure t o  personnel t h a t  are 
experienced w i t h  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  imp1 ementati on of t h i s  procedure. 

It i s  t h e  r e s p o n s i b i l i t y  of t he  techn ic ian  t o  f o l l o w  t h i s  procedure 
and t o  r e p o r t  any abnormal r e s u l t s  t o  t h e  Laboratory Manager, o r  h i s  
designee. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

T i t l e  10, Code of Federal Regulat ions, P a r t  50, Appendix I ,  
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condi t ions f o r  
Operation t o  Meet t h e  C r i t e r i a  "AS Low as i s  Reasonably Achievable!' 
f o r  Radioact ive Ma te r ia l  i n  Light-Water-Cooled Nuclear Power Reactor 
Ef f luents .  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  t h e  Environs o f  Nuclear Power 
Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Rad io log ica l  Mon i to r ing  Programs (Normal Operations) - 
Ef  f 1 uent S t  reams and t h e  Envi ronment. 
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PAGE: 

DATE: 
7 1 

< 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  e d i t i o n ) .  

I JAS Qual i ty Assurance Manual 

ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i cat ions  

"Prescr ibed Procedures f o r  Measurement o f  R a d i o a c t i v i t y  i n  Dr ink ing  
Water", H.L. K r iege r  and E.L. Whit taker,  EPA-600/4-80-032, U.S. 
Environmental P ro tec t i on  Agency, August 1980. 

"Annual Rook o f  ASTM Standards", Sect ion 11.02, Water and 
Envi ronmental Techno1 ogy , American Society  f o r  Tes t i ng  and 
Mater ia ls ,  Phi ladelph ia,  PA 19103, l a t e s t  e d i t i o n .  

"Handbook f o r  A n a l y t i c a l  Q u a l i t y  Cont ro l  i n  Rad ioana ly t i ca l  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Lower L i m i t  o f  Detect ion:  D e f i n i t i o n  and E labora t ion  o f  a Proposed 
P o s i t i o n  f o r  Rad io log ica l  E f f l uen t  and Environmental Measurements", 
L.A. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

JIEOUIREMENTS 

Equipment 

Germani um Count i ng System 

Mat e r i  a1 s 

S ta in less  Stee l  p l  anchets 

F i l t e r  paper, 47 mm, g lass f i b e r  

Anion Exchange Resin, 20 - 50 mesh 
AG1 x 8, respec t i ve l y  

nd 100 - 200 rn h, AG2 8 and 
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Routine 1 aboratory equipment 

Reagents 

Cobalt carrier, 5 mg/ml : add 2.5 grams of cobalt n i t r a t e  
[CO(NO~)~.~H~O] t o  100 m l  of  demineralized water. Mix thoroughly. 

Cerium ca r r i e r ,  5 mg/ml: add 15 grams of cerous n i t r a t e  
CCe(N03),-6H20] t o  100 m l  of demineralized water. Mix thoroughly. 
Standardize. 

Ethanol (CH~CHZOH), 95%, reagent grade 

Hydrochl ori c acid ( H C 1 )  , concentrated, ACS reagent grade 

6 M HC1: add 500 ml of concentrated hydrochloric acid t o  500 ml of 
demi neral i zed water. Mix thor.oughly. 

Hydrogen peroxi de ( H202 ) , 30%, ACS reagent grade 

Manganese ca r r i e r ,  5 mg/ml : add 2.1 g of manganese chloride 
(MnCl2.4H2O) t o  100 rnl of demineralized water. 
centrated HC1 and mix thoroughly. 

Add 0.1 ml of con- 

Nitric acid (HNO,), concentrated, ACS reagent grade 

Potassium Bromate (KBrOg), so l id  

1 M KIO,: add 22 g of potassium iodate  (KI02) t o  100 m l  of 
demineralized water. Mix thoroughly. Potassium iodate wash solu- 
t ion: add 5 m l  of 1 M KIO, solution t o  100 ml of demineralized 
water. Mix thoroughly. 

PROCEDURE 

To an aqueous sample, add 1.0 ml cerium c a r r i e r ,  0.5 ml of 6 M HC1 
and evaporate t o  dryness. 
samples. 
sheet (appendix 10.1) . 

Run a spike and a blank w i t h  each s e t  of 
Record the  sample information on the appropriate data 

Prepare a mixed anion exchange resin colu.mn as  follows: Individually 
equi l ibra te  10 g Dowex 1-X8 anion resin (100 - 200 mesh) and 10 g 
Dowex 2-X8 anion resin (20 - 50 mesh) with 50 m l  of concentrated HC1 
each. Into a glass column s lu r ry  Dowex 2-X8 t o  a height of 5 cm, 
then add the Dowex 1-X8 resin u p  t o  10 cm. 

Dissolve sample residue i n  10 ml concentrated HC1 and add 1 drop 
H202 t o  reduce the cerium t o  the cerous (+3) s t a t e .  
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Add 1 m l  coba l t  c a r r i e r  t o  the  s o l u t i o n  and s t i r  wel l .  Pass over 
column a t  a r a t e  o f  0.25 ml/min. Co l l ec t  e f f l u e n t  i n  a beaker. 

Wash column w i t h  15 m l  concentrated HC1 and add wash t o  e f f l u e n t  i n  
t h e  beaker. 

Evaporate e f f l u e n t  almost t o  dryness t o  remove ch lor ides.  
bake. Dissolve residue i n  50 m l  water, add 0.5 m l  manganese c a r r i e r  
and 2.5 m l  concentrated HN03. 

Do no t  

Heat t o  b o i l i n g  and s lowly  add 1 g KBr03. 
coagulates. Cool, cen t r i fuge,  and t rans fe r  i n t o  a clean beaker. 

B o i l  u n t i l  Mn02 

Heat s o l u t i o n  t o  b o i l i n  and add a p inch of KBr03 t o  assure complete 
ox ida t i on  t o  t h e  c e r i c  9 +4) state.  

Add 20 m l  K I O 3  so lu t ion ,  s t i r  and b o i l  u n t i l  t h e  Ce(I03)1, 
coagulates. Cool, cen t r i fuge and d iscard  supernatant. 

Wash p r e c i p i t a t e  tw ice  w i t h  15 m l  K I O 3  wash s o l u t i o n  and d i sca rd  
washings. 

Transfer  t o  a ta red  g lass - f i be r  f i l t e r  w i t h  KIO, wash so lu t ion .  

Wash w i t h  successive po r t i ons  o f  K I O 3  wash so lu t ion ,  water and 
ethanol. 

Dry i n  oven a t  llO°C f o r  15 minutes, cool, weigh, mount and gamma 
count. 

PRECISION AND ACCURACY 

The standard dev ia t i on  f o r  a s i n g l e  determinat ion i s  15% a t  
50 pCi / l .  

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

The Laboratory Manager, o r  h i s  designee, s h a l l  inspect  t h e  work o f  
t h e  technic ians per forming t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  
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The techn ic ians  performing t h i s  procedure s h a l l  inspect  worksheets 
f o r  accuracy and completeness, s h a l l  inspect  sample f o r  proper  
volume and s ize,  s h a l l  inspec t  l a b e l s  and tags fo r  accuracy, s h a l l  
inspec t  equipment f o r  proper operation, and s h a l l  inspec t  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  no t  ou t  of date. 

Acceptance C r i t e r i a  

None 

q a t e r i  a1 Moni t o r i  ng 

None 

Equipment Mon i to r ing  

Germanium de tec to r  system s h a l l  be c a l i b r a t e d  before use. 

C e r t i f i c a t i o n  

This  procedure s h a l l  be c e r t i f i e d  by running spiked samples through 
t h e  procedure steps. 

CALCULATIONS 

Resul ts  are repor ted  by t h e  n u c l i d e  I D  repor t  from t h e  germanium 
de tec t  o r  system. 

APPENDICES 




